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Have YOU Joined
the Well -paid Ranks

of the

TRAINED MEN?
MANY THOUSANDS MORE ARE URGENTLY

NEEDED. PREPARE YOURSELF FOR A

BETTER POSITION AND BETTER PAY

Ambitious men everywhere have succeeded through
I.C.S. Home Study Courses. So also can you. We
offer you the benefit of our 53 years' matchless ex-

perience as the creative pioneers of
postal instruction. Since our establish-
ment in 1891, more than 1,000,000
British men and women have enrolled
for Courses.

T
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le man with an I.C.S. Training in any one of the subjects
;ted below knows it thoroughly, completely, practically.
nd he knows how to apply it in his everyday work.

Accountancy
Advertising
Aeronautical Engineering
Aero Engine Fitting
Aero Fitting and Rigging
Aeroplane Designing
Air -Conditioning
Architecture
Architectural Drawing
B iilermaking
B ok-kecping
Building Construction
Building Contracting
Business Training
Business Management
Cabinet Making
Carpentry
Chemical Engineering
Civil Engitmering
Clerk el Works
Colliery Overman
Colliery Management
Commercial Art
Concrete Engineering
Cost Accountancy
Diesel -Engineering

y
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Draughtsmanship
Drawing Office Practice
Electrical Engineering
Engineer in Charge
Eng. Shop Practice
Fire Engineering
Fitting and Turning
Forgeman
Foundry Work
Garage Management
Gas -Power Engineering
Ground Engineer
Heating and Ventilation
Hydraulic Engineering
Insurance
Joiner),
Journalism'
Machine Designing
Machine -Tool Work
Marine Engineering
Mechanical Drawing
Mechanical Engineering
Mine Electrician
Mine Fireman .

Mine Surveying
Mining Engineering

Motor Engineering
Motor Mechanic
Moulding
Fattern making
Quantity Surveying
RadiO Engineering
Radio Servicing
Refrigeration
Salesmanship
Sanitary Engineering
Secretarial Work
Sheet -Metal Work
Steam Engineering
Structural Steelwork
Surveying
Telegraph Engineering
Telephone Engineering
Templating
Textile Designing
Textile Manufacturing
Toolmaking
Turner
Welding
Woodworking
Works Engineering
Works Management

re most or the Technical, Professional, and Matric Learns.
Speci:1 terms for members of H.M. Forces.

If you need technical training, our advice on any matter 'concerning
tur work and your career is yours for the asking-free and without
Iligation. Let us send you full information regarding the subject in which you
-e specially interested. DON'T DELAY. Make "ACTION " your watchword.

The successful man DOES to -day what the failure
4TENDS eoing to -morrow. Write to us TO -DAY-

..... - -Use this Coupon. MmMagi I

iTERNATIONAL CORRESPONDENCE SCHOOLS LTD.
Rep'. 95, International Buildings, Kingsway, London, W.C.2.
(Use penny stamp on unsealed envelope)

ease send me particulars of your courses in

arne Age

fidress

.. . ... . .... ...... ......  &mom ..
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THE "FLUXITE QUINS "
AT WORK

Cried Polly, with shrie ks of delight,
As she soiled round the room in

full flight,
" Cage needs mending, that's

Chewed my way out again,
Go on ! Fir it up with

FLUXITE !

For all SOLDERING work-you need FLUXITE-the paste flux
-with which even dirty metals are soldered and " tinned." For
the jointing of lead-without solder ; and the "running" of white
metal bearings-without " tinning " the bearing. It is suitable
for ALL METALS-excepting ALUMINIUM-and can be used
with safety on ELECTRICAL and other sensitive apparatus.

With Fluxite joints can be " wiped " successfully
that are impossible by any other method.

Used for over 30 years in Government works and by leading
engineers and manufacturers. Of all Ironmongers-in tins.
8d., 1/4d. and 2/8. Ask to see the FLUXITE SMALL -SPACE
SOLDERING SET-compact but substantial-complete with
full instructions, 7/6.
 TO CYCLISTS! Your wheels will

NOT keep round and true unless the
spokes are tied with fine wire at the crossings
AND SOLDERED. This makes a much
stronger wheel. It's simple-with FLUXITE

-but IMPORTANT.

ALL MECHANICS WILL HAVE\THE " FLUXITE "
GUN putt " FLUX-
ITE " where you
want it by a simple

pressure.
Price 1;6 or filled

2/6.

FLUXITE
IT SIMPLIFIES ALL SOLDERING

Write for Book on the ART OF "SOFT" SOLDERING and for Leafleti en
CASE -HARDENING STEEL and TEMPERING TOOLS with FLUXITE.

Also on "WIPED JOINTS." Price Id. Each.
FLUXITE LTD., Dept. P.M., Bermondsey Street, S.E.I

Four accessories from the range
available to Users of Myford 3r
and 33" Lathes.

MILLING SLIDE (MA. 68). Swivelling,
adjustable both horizontally and
vertically.

4 -TOOL TURRET (MA. 66), with
locating plunger and quick release
lever. Takes 2" x 1" cutters.

TRAVELLING STEADY (MA. 63 for
3L" and MA. 64 for 3r), for long
and slender work.

FIXED STEADY (MA. 62 for 3"
and MA. 62a for 3)"). Hinged to
permit work to be removed and
replaced.

Obtainable through your Tool Merchant

MA -68

MA- 6 6

MA -63
Cr 64

MYFORD ENGINEERING CO.; LTD., BEESTON, NOTTS.
Telephone : EEESTCN 54222 (3 lines)

CS. 78-3b
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Photography is
a grand hobby

Send for this
Trial Offer :

For 213 P.O. Johnsons will send
you post free (G.B. only) a trial
set of Chemicals, including
1-az. bottle of AZOL, to

develop eight spools 21in. by
3fin. 4 -oz. tin acid -fixing,

making 30-60 ozs. solution,

one packet AMIDOL DE-
VELOPER, enough for 2 to 3

doe, bromide or contact
gaslight prints.

All for 2/3 only

but the best of the fun is

developing your own nega-
tives and making your own
prints. To help you, we will
send, for 3d. in stamps, these
three publications. A 32 -page
booklet called Home -Photo-
graphy which tells you how
to develop your own nega-
tives, how to make Gaslight
and Bromide prints, how rda
do Flashlight Photography and
how to make Enlargements.
A folder about Azol, the
concentrated one -solution de-
veloper, with full Time and
Temperature tables for tank or
dish development. There is
also a fully illustrated list of
Chemicals, useful sundries and
accessories to help you in the
work.

THE THREE PUBLICATIONS WILL BE
SENT TO YOU FOR 3d. IN STAMPS.

Be sure and address your letter to Dept. 4!.

JOHNSON & SONS LIFIZfilscrinlg. HENDON, N.W.4
Established 1743.

War has been planned
and recorded in PYRUMA

Tactics have been planned for the armed forces and civil
defence, from models made in Pyruma Putty Cement. History
of our armies in action has been recorded in national news-
papers by relief maps made in Pyruma. Pyruma is the plastic
cement that sets stone hard when baked or air dried, and
can be sized and coloured. Illustrated Instruction sheet
shows how to build models in Pyruma Putty Cement, obtain-
able from local Ironmongers, Hardwaremen, Hobbies Shops
and Bassett-Lowke Depots.

2 lb. Tin 1/3 ; 4 lb. Tin 2/3 ; 7 lb. Tin 3/6.
TILUMA in half -pound tin 1/9.

Send for INSTRUCTION SHEET on modelling for Services, Educational and Utility Purposes
Est. 1857.

L.I.11. SANKEY& SON,L1T
EssexIlford

Patting admite details
on ethibitton model of

" H.M.S. Hood."

" Building a nin.
gauge Flying Scots-
man," fully illustrated
with drawings and
photographs, price

post free.

Wartime stock list
(L[12) price 4d. post

free.

BASSE

SCALE MODELS
Years of concentration on the craft and art of model
making has made the name Bassett-Lowke world-
famous for detail -perfect scale models of all types.
To -day we are engaged on model work for H.M.
Government, but we are also planning for the day when
we can devote all the experience of our highly skilled
craftsmen and the most modern and efficient methods,
to the production of even better models for all our
customers.
Our London and Manchester branches are still open
and our wartime staff will be pleased to give assistance
on any model matters.

TT-LOWKE,Ltd,
NORTHAMPTON

LONDON : 112, High Holborn, W.C.1.
MANCHESTER : 28, Corporation St.

S. TYZACK & SON LTD.
INCORPORATING GEO. ADAMS
"LONDON'S FINEST TOOL SHOPS"

" ZITO "
Super Quality Sliding'
Tails fuek Dieholder

Nn. I M.T. shank, long barrel
Precision finish. For 13/16in.
O.D. dies. , Price 9"6. For lin.
O.D. dies. 12/6. With No. '2

M.T. shank, 14/9.
DELIVERY FROM STOCK

We also stock Self Releasing
Die 11011101'S. Will produce
threads to correct length without
variation. Full details on request

0

THE "ZITO" FOURWAY
Turret Tooluost

Spring locking action, hardened
screws, malreable body. Baso
41n. dia., height from base to
toolrest 2in., size of turret 3in.

square. Price 'complete 50/-.
DELIVERY EX STOLE

ELECTR IC GRINDERS AND
POLISIIERS

(Double -ended)

1-1h.p. motors
Complete with Wheels and

Polishing Spindle.
Full details on request

DEL I VEII FR011 STOCK

S. TYZACK 84 SON LTD.,
341-345, OLD STREET, LONDON, E.C.1

Telephone : GLE 4004-5-6
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Warts.

Keep Your Nails an,
and Hands Well Groomed!

MIKKR-

nuasa Perox-Chlor is the Magic Nail Cleaner and Hand
Beautifier. It

.101-01.51.

takes out the dirt, makes the tips Ivory
White and leaves the hands SOFT, WHITE AND
FRAGRANT. '

Socsittn
Your nails and hands will always look well creamed
when using this NEW SCIENTIFIC TREATMENT.

coteiteSS

NO MESS !! NO BOTHER !! Just squeeze
little on your nail brush and shampoo your nails and

Cyccisi hands. Presto !! Your nails and hands become
immaculate immediately. GOLCall

wttoss-oes

Thousands use Perox-Chlor every day. And what a
boon it is to surgeons, doctors, gardeners, motorists,
housewives, typists, nurses, sailors, soldiers, airmen,
fatmer, and many more besides.

,moons,.

I/91, 4/4, in tubes and jars. From all chemists
and stores. A I/91 tube or jar lasts for months.we..4A.* eireatceisor.

OUR HONEST GUARANTEE. Order a I/91
tube or jar Irons your chemist to -day. Use it for
a few weeks. If you are not absolutely amazed at

oo,..cem"n the wonderful improvement to your nails and hands,
Post us the wrapper and we will refund your money
without question or quibble., Do it now !

'WW1 eal

"Fair supplies of Peros-Chlor arc still available... /
PA av at Ccektteat

o
,00,...,,.:

pKEENE'S

__.,erox- Chlor
t.. ---r nwavet 4 Ca.e.,,,tiiic ch.....,:pritAr

"-It
JOCKEY

sateco rt

KEENE'S LABORATORIES, LIMITED, 46,
Elswick Road, Newcastle -on -Tyne, 4,

tatoctse

i
4.....-...., SCatta....V Cceitttyttitte attometatast Iowa.. Dosiatati M.... Ictien.lcaf uccactactc

POLARISED DOUBLE-ACTING RELAYS
These are telephone -type Relays
with polarised differential move-
ment. Two 300 -ohm windings.
large diameter contacts. A
typical example of first-class
workmanship. As illustrated.

17'8

F LECTRIC
MAGNETIC
COUNTERS

Situ oil.. eon.
Counting of, to D.999 Operating
from 25 v. to 5o v. U.C. Kane

ndunt riot end ,lnieeetic of Llicatincs, (S. If., es-C.P.O.. all !Tried.) P.i-t

LONDON CENTRAL RADIO Co., 23, Lisle St., London, W.C.1

YOU CAN TIN ANY

HOYT'S
consisting of powdered

METAL QUICKLY AND EASILY
with

TINNING COMPOUND
metal combined with an active flux

NO SEPARATE APPLICATION OF FLUX, SOLDER OR TIN REQUIRED
JUST CLEAN THE JOB AND FOLLOW DIRECTIONS

Heat the work and just sprinkle the powder evenly
upon surface to be tinned. The flux should " boil "
and its cleansing action will be assisted if the surface
is scrubbed with a wire brush at this stage. When
flux has all melted and the surface is tinned evenly
all over, remove from heat and wipe with a clean rag.

Price 6/3 per !b. nett carr. paid.
HOYT METAL CO. of GT. BRITAIN, Dept. PM, DEODAR RD., PUTNEY,

LONDON, S.W.I5

SYNCHRONOUS MOTORS

SANGAMO "
200-250 Volts A.C.. 50 c. Self Starting,
fitted Reduction Gears and extra
Gears. Ideal Movements for Time
Switches, Electric Clocks, etc. Rotor
speed 200 r.p.m. Consumption 2! watts.

2216.
MERCURY BREAK TRIP
SWITCHES, 15-20 Amps, enclosed
Bakelite on metal saddles. 2 1110 by
7/10. Terminal block, etc., 616 each.
ELECTRO MAGNETS, 200.250 volts
A.C. Resistance 320 ohms. I x I A".
316 each.
PROJECTION LENSES, lin. Focus,
ideal for 9.5 or 16 m.m. Films, Sound -
heads, etc. Oxidised mounts, I sin.
long, 7/16in. diameter, 5 - each.

TERMS CASH WITH ORDER.

H. FRANKS,
SCIENTIFIC STORES, 58, NEW

OXFORD STREET, W.C.I
'Phone : MUSeum 9594.

CALLERS ONLY.-Large selection
of differential reduction gears, meters,

relays, etc., etc.

JUBILEE WORM DRIVE
HOSE CLIPS

The long -life
clip with the

ever -tight
grip

The Beat Know, n

For
Radiator Joints,
Air, Oil and
Water Hose

Joints
We guarantee a

Tight J3int
L. ROBINSON & Co.

25, London
Chambers,

CILLINGHAM,KENT

" OE [HE" SLIDE RULES

816d.
Post & Packing 6d

Complete in Case
Also

5 in. scale. model com-
plete in case.

AMAZING VALUE
12 inch log -log sin -tan rule,

9 'scales, for all problems.
Celluloid faced on polished

mahogany. Multipli-
cation, division, pro-

portion, percent-
ages,' discounts,

roots, weights,
measures,

currencies,
etc.

ONLY 4/6 Post & Packing 4d.
Including Comprehensive Slide

Rule Book
Approval or money refunded.

BRITISH SLIDE RULE CO.(.`.'FT;.)1/4
Proprietors : Marine k Omer. Seleires (11119) Ltd.

16, BARTER STREET, HOLBORN, LONDON, W.C.

"DS

RAPID ANGLE
INDICATOR

Solves at a glance all
angles, sides of a right
angled triangle. ni

Post 3d. Li
THREAD CHART
Threads per ifch, Whit-
worth, B.A., and Gas
tapping --clearing sizes
for threads. Standard
sizes, decimals, wire
gauge, milli-
metres, etc.

Post 3d. 2/-
1. (Tel. Hol. 0380.)

Y O U
can become a first-class
RADIO ENGINEER

Post coupon now for free booklet and learn
how you can qualify for well -paid employ-
ment or profitable spare -time work.

We are specialists
in Home -Study
Courses in Radio
Reception, Servic-
ing, Transmission,
Television, Mathe-
matics and Radio
Calculations.

(Post coupon in
unsealed envelope

-Ad. stamp.)

T. & C. RADIO COLLEGE,
2, The Mall, Ealing, W.5

Please send me free details of your Home -Study
Courses in Mathematics and Radio.

Name

I M.10

Address

ELECTRIC ENGRAVERS.-Powerful
instruments in cylindrical case, on
stand with spring attachment and
switch. Suitable for dog collars, tool
marking. etc.,4-6 volt model, price

eMai.n.s model. 200-240 volts,
7b'-. postag
CHARGING DYNAMO.-Ball-hearing
psmrisclel 5p6043_0'er. drive, output 80 watt.
PHOTO -ELECTRIC CELLS.-For all
sound films, high fidelity production,
speech and music. Large tube, 4 -pin
base, 2.1in. x lin. Price 26f6. Small
tube, 2 terminal base, Olin. x tin. Price
26/6.
COMPLETE OPTICAL SYSTEM for
35 or 16 m.m. sound film. 2in. long;
piiinic.edina../1p7rod.ects. 0.0011n. light image.

MORSE PRACTICE SET.-Compris-
ing substantial Tapper, High Toned
adjustable Buzzer in metal case, battery
and holder, on wood base. Price 26!-,
post 8d.
MICROPHONE in brass case with
cord and press switch. :7/8, Post 4d.
INSET MICROPHONE only, 31-i post
3d.
HEADPHONE BOBBIN. 1,000 ohm,
for repairing headphones, 2/6 each.
CARBON SHOT, 1.5 m.m.' 3/- pkt.
CARBON DIAPHRAGMS, 2lin. dia..
1/6 each.

ECONOMIC
ELECTRIC CO.,

64. London Road, Twickenham.
Middlesex.

Tel.: POPesorore 1313.

" They Laughed at First
but when I began to play-a hush fell spurs the roost.
/ played the flex, bars Berthoren immortal

' Moonlight Sonata.' My friends
,nt spellbound, and when the last
Isle( died away, the erritentetet
ore their fares! Who teas your
leacher " Hold do you get that
lovely singing lone? ' " I
receive similar letters daily from
'Indents of MY POSTAL
LESSONS for the PIANO who
(turfed, rc/(hoia knoirilna a sofe.

I have enrolled more than 14,500 adult
pupils during the War, have taught
over 64,000 daring 39 years, and I
CAN TEACH YOU. Ordinary musical
notat Inn only used (no freakish
methods), enabling you to .,v1 awl
i/lav at eight any standard musioal
coliipmitIon. Send p.c. for FREE
book end free advice. Say Moderate./ Elementary or Beginner.

MR H. BECKER///t/
(Dept. SW.

/, Ode,
-.9;609, Fleet St,

E.C.4



To Dept. 76, THE BENNETT COLLEGE,
LTD., SHEFFIELD.

Please send me

Particulars of

Your private advice
about 111

PLEASE WRITE IN BLOCK LETTERS

(free of charge) (Cross nut line
which does

not apply)

May, 1944 NfWNES PRACTICAL MECHANICS

LET ME BE
YOUR FATHER
You need help and Fatherly advice in difficult
times like these. I am in the position to

give that to you FREE.

We teach nearly all
the Trades and Profes-
sions by Post in all parts
of the world. Distance
makes no difference. The
most progressive and
most successful Corre-
spondence College in the
world.

If you know what you
want to study, write for
prospectus. If you are
undecided, write for nay
fatherly advice, it is free.

DO ANY Of THESE SUBJECTS INTEREST YOU?
Accountancy Examinations
Advertising & Sales Management
Agriculture
A.M.I. Fire E. Examinations
Applied Mechanics
Army Certificates
Auctioneers and Estate Agents
Aviation Engineering
Aviation Wireless
Banking
Blue Prints
Boilers
Book-keeping, Accountancy, and

Modern Business Methods
B.Sc. (Eng.)
Builders' Quantities
Building, Architecture, and Clerks

of Works
Cambridge Senior School Certifi-

cate
Civil Engineering
Civil Service
All Commercial Subjects
Commercial Art
Common Prelim. E.J.E.B.
Concrete and Structural Engineer-

ing
Draughtsmanship. all Branches
Engineering, all Branches, Subjects

and Examinations
General Education
G.P.O. Eng. Dept.
Heating and Ventilating
Industrial Chemistry
Institute of Housing
Insurance
Journalism
Languages
Mathematics

If you do not see your own requ
any subject. Full

Matriculation
Metallurgy
Mining, Ali Subjects
Mining, Electrical Engineering
Motor Engineering
Motor Trade
Municipal and County Engineers
Naval Architecture
Novel Writing
Pattern Making
Play Writing
Police, Special Course
Preceptors, College of
Press Tool Work
Production Engineering
Pumps and Pumping Machinery
Radio Communication
Radio Service Engineering
R.A.F. Special Courses
Road Making and Maintenance
Salesmanship, I.S.M.A.
Sanitation
School Attendance Officer
Secretarial Examinations
Sheet Metal Work
Shipbuilding
Shorthand (Pitman's)
Short Story Writing
Speaking in Public
Structural Engineering
Surveying
Teachers of Handicrafts
Telephony and Telegraphy
Television
Transport Inst. Examinations
Viewers, Gaugers, Inspectors
Weights and Measures Inspectors
Welding
Wireless Telegraphy and Telephony
Works Managers

irements above, write to us on
particulars free.

COUPON CUT THIS OUT

IF YOU AT-
TEND TO THIS
NOW IT MAY

MAKE A
WONDERFUL
DIFFERENCE

TO YOUR
FUTURE

Name

255

Great FREE Offer to
Armament and Aircraft

Metalworkers
We offer to send you for seven days' free approval a three -
volume work that teaches thoroughly every branch of metal-
working-a New, Complete, Up -to -the -Minute Workshop Guide

THE NEW PRACTICAL
METALWORKER

A New and Up-to-date Textbook on
Modern Machine -Shop Practice

Editor: BERNARD E. JONES
Assistant Editor: JOHN ST. DENYS REED

Written by Engineer ing Experts
Three Volumes. Over 2,300 illustrations

MODERN industrial eonditions demand that the
worker, if he is to progress, must be well- in-
formed, and the information contained in " TUE

NEW PRACTICAL METALWORKER " will assist
the metalworker to make that progress. Every new
and modern process in metalworking is described fully
by modern specialists. All the great advances made
recently in workshop engineering are included.

Progressive workers. craftsmen and practical
mechanics of all grades will realise that this umYo-the-
minute work, written by expert engineers, working
specialists and leading mechanics, is the newest and
best handbook of machine -slurp practice ever issued.

To all metalworkers engaged in the armamen, or
aireralt, industries " The New Practical Metalworker " is
indispensable. It will show you how to increase your
efficiency, earn more money, and give your country the
skilled help that is needed so urgently. To -day, as
never before, it is vital that every engineer should
provide himself with the most up-to-date knowledgo
available. That is why we recommend to every man in
the industry-skilled, semi -skilled, or unskilled --this
valuable work " The New Practical Metalworker."

"PRACTICAL

ALL YOU WANT
TO KNOW
ABOUT:

Metalworking Tools
Metalworking Equipment
Metals. Alloys
Casting. Forging
Fitting and Erecting
Boiler Work
Modern Lathes
Milling. Planing
Precision Grinding
Screw Cutting
Jigs and Fixtures
Gauge and Template

Making
Presswork in Sheet Metal
Polishing and Finishing
Electro-plating
Soldering. Brazing
Welding. Pipework
Hardening. Tempering
Electrical Equipment
Workshop Calculations
Mechanical Drawing, etc.

Send TO -DAY for this
Splendid New Work

Just sign and post the form below and on
acceptance we will send you these three volumes,
carriage paid, to examine for one week, tree. You
may either return them to us within 8 days,
to end the matter, or you may keep them on the very
easy terms outlined.

MECHANICS " FREE EXAMINATION FORM

To the WAVERLEY BOOK CO., LIMITED,
95 and 97, Farringdon Street, LONDON, E.C.4.

-Please send carnage paid, for seven days' VII EE examination, "THE NEW
PRACTICAL META ',AMR KEtt," complete iii throe volumes.. It is understood
that I may retmm the work on the eighth day alter I receive it, and that there the I
matter ends. If I heel, the books I will send you on the eighth day a :Nest Payment
of 10s., and, beginning :10 days after, four further consecutive monthly payments
or -10s. each, -thus completing the, intrehase price.

(Price for Cash on the eighth day, 82 7s. 6d.)

Name

Addres

State if
Occupation Householder

Parent's Signature
required if under !!I Date
P. Mech. 1. PLEASE FILL IN ALL PARTICULARS ASKED.

1111111111111111111111111111111/1111.1.
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PREPARE FOR PEACE -TIME COMPETITION
In the more competitive days of peace, technical training will be a vital necessity to the
Engineer who wishes to safeguard his position and make advancement. " ENGINEERING
OPPORTUNITIES " will show you how to secure this all-important technical training
quickly and easily in your spare time. This 100 -page book is full of valuable information
and explains the simplest way of preparing for recognised Examinations. Among the
courses described are :

MECHANICAL ENGINEERING GROUP ELECTRICAL ENGINEERING GROUP
A.M.I.Mech.E. Estimating A.M.I.E.E. Electricity Supply
City & Guilds Foremanship City & Guilds Electrical Meters
General Mechanical Eng. Jig & Tool Design General Electrical Eng. Electrical Design
Diesel Engines Viewing & Inspection Alternating Currents Illumination
Draughtsmanship & Tracing Welding Power House Design Installations
Work; Management Sheet Metal Work Traction Telegraphy
Press Tool Work Maintenance 'Eng. Mains Eng. Telephony
Pattern Making Metallurgy
Foundry Practice Refrigeration WIRELESS GROUP

COMMERCIAL ENGINEERING GROUP
A.M.I.P.E. Cost Accounts
Commercial Eng. Languages

CIVIL ENGINEERING GROUP
A.M.I.C.E.
Inst. Man. Si Cy. Engineers
A.M.I.Struct.E.
M.R.San.l.
Sanitary Inspectors
Specifications
Structural Design

SURVEYING
A.R.I.B.A.
F.S.I.
A.M.I.H. &
L.I.O.B.
F.A.I.

Road Eng.
Hydraulics
Municipal Eng.
General Civil Eng.
Structural Eng.
Reinforced Concrete
Railway Eng.

AND BUILDING GROUP
Costing & Valuations
Heating & Ventilating
Clerk of Works
Surveying & Levelling
Building (all branches)

A .M.Brit.I.R.E.
City & Guilds
General Wireless
Short -Wave Wireless

Advanced Wireless
Radio Servicing
Television
Talking -Picture Eng.

AUTOMOBILE ENGINEERING GROUP
A .M.I.A.E.
M.I.M.T.
City & Guilds
I.A.E. Repair Certificates

AERONAUTICAL
A.F.R.Ae.S.
R.A.F. (Maths.)
Pilots' Licences
Ground Licences

General Automobile Eng.
Garage Management
Electrical Equipment
High Speed Diesels

ENGINEERING GROUP
Aero Engines
Navigators' Licences
Aeroplane Design
Meteorology

UNIVERSITY DEGREES
London Matriculation University Entrance
School Certificate intermediate B.Sc.

WE DEFINITELY GUARANTEE

4PTO PASS NO FEE"
If you are earning less than E10 a week you cannot afford to miss reading " ENGINEERING
OPPORTUNITIES " ; it tells you everything you want to know to make your peace -time future secure,
and describes many chances you are now missing. In your own interest we advise you to write for your copy
of this enlightening guide to well -paid posts NOW-FREE and without obligation.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
410A, SHAKESPEARE HOUSE, 17, STRATFORD PLACE, LONDON, W.1

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD
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SUBSCRIPTION RATES
(including postage)

Inland - - - 10s. 6d. per annum.
Abroad - - - 10s. per annum.
Canada - - - 10s. per annum.
Editorial and Advertisement Office : "Practical

Mechanics," George Newnes, Ltd.
Tower House, Southampton Street, Strand, W.C.2

'Phone : Temple Bar 4363
Telegrams : Newnes, Rand. London.

Registered at the G.P.O. for transmission by
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English or Metric ?
ONE of the major problems which will

confront this country after the war
is the re-establishment of our over-

seas trade. We shall need to import large
quantities of raw materials, and these must
be paid for by increased exports. Already
conversations are taking place on the ques-
tion of formulating a basic English for all
English-speaking countries, and the time
has come when we must consider some
universally accepted standard of weights and
measures. Such a standard already exists
in the decimal system, which has been.
adopted by the whole of Continental Europe,
all South America, and important parts of
the Middle East, including Turkey and
Greece.

Additionally, Russia and Japan have
adopted it, and thus removed one of the
greatest arguments formerly advanced
against the adoption of the metric system
in this country. As long ago as 1917 the
Dominions Royal Commission reported that
there was a considerable body of opinion
in favour of the change to the metric,
system.

The extraordinary thing is that scientists
in all countries have adopted the metric
system as the basis of their work. The
present chaos of Imperial weights and
measures causes waste of time, confusion
of thought, multiplies the possibilities of
error, and is costly to manipulate. There
are strong educational reasons for the adop-
tion of the metric system. If the matter
Were left to the schoolboys of this country
its adoption would be immediate.

Whereas the metric system uses multiples
and sub -multiples of ten as its base, both
for coinage and for measures of weights,
length, 'area, and capacity, in this ccumtry
there is no such uniformity. Twelve inches
to a foot, three feet to a yard, five and a
half yards to, a rod, a pole, or perch (no
one seems to have decided!). A hundred-
weight is 1121b. ; then we have the ridiculous
confusion in our measures of capacity. A
barrel of wine is not the same as a barrel
of beer. Instead of our units proclaiming
by their very names what they are (for.
example, a millimetre is a thousandth- of a
metre, a decigram is a tenth of a gram, and
so on), we use firkins, and runlets, and
potties, inches, feet, Yards, gills, gallons,
etc.

Now whilst we are all aware of the defects
of our stupid systern of weights- and
Measures which have arisen out of local
custom, and was finally standardised in our
Weights and Measures Act to eliminate the

varieties of local standards adopted through-
out the country, there are reasons why it
is not possible immediately to switch over
to the metric system. It would be costly
to start with, and there would be some
confusion in industry.

In the aircraft and automobile trades a
considerable number of the dimensions are
expressed in millimetres, and within a few
years those industries will undoubtedly have
completely changed over. Whilst, however,
even in those industries, English and metric
systems are still employed, technicians are
compelled to convert English to metric, and
vice versa, and to compile conversion tables.
It may come as a surprise to many to know
that there exists in this country a Decimal
Association, which is urging the Government
to rearrange the British coinage on the
decimal system, and to accelerate the transi-
tion froth our National system to the
International metric system of weights and
measures, and thereby to eliminate the
waste of time and money now unavoidably
incurred in conversion from and to the
metric system in an ever-increasing number
of- transactions. There have been demands
for the decimalisation of our coinage from
such important bodies as the Association of
British Chambers of Commerce, and the
Federation of the Chambers of Commerce.

Long-term Policy
The metric system was legalised in this

country in 1897, so for 47 years we have
dallied with the problem. We could now
on a long-term policy gradually effect a
changeover and declare that after a given
date (say five years hence) buying and selling
in other than the metric system would be
illegal. Manufacturers establishing new
industries or new standards in old industries
would thus be encouraged_ to base their new
designs on the metric system at the outset.
We could in any case delete redundant
British standards such as the apothecaries'
weight, for Which there is no justification.
Troy weights are similarly unnecessary. In
the avoirdupois weights we could abolish the
stone, quarter, hundredweight and ton, and
express them in pounds only. We could
abolish the fathom, pole, chain and furlong,
expressing their length in yards only. We
have no need of the gill and the bushel.
Our gallon and the American gallon differ
from one another by about 20 per cent.
These preliminary moves would pave the
way for the gradual adoption of the metric
system, and we see no reason why, such
atinges should not be immediately instituted
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so that within a few years there will be
only one system of weights and measures
in use throughout the world.

- Of course, the metric system itself has
been subject to change. The myriametre,
the dekametre, the hekometre, and the
decimetre have disappeared, the length
measures being thus reduced to only four
items.

When the Swiss changed over from the
English to the metric system they made the
transition easier by adopting certain
standard equivalents '; thus the foot was
made equal to 3o centimetres, while the quart
was reduced nearly to per cent. in order
to make it exactly equal to one litre. The
pound was raised to half a kilogram. None
of these changes approached in magnitude
that which was effected in 1824, when our
old Winchester gallons was increased by 20
per cent. to make it contain 16 pounds of
water, and the troy pound was replaced by
the avoirdupois pounds, which is fully zo per
cent. heavier. These changes were effected in
this country without the confusion which
people apprehend would follow a changeover
to metric. International financial transac-
tions would undoubtedly benefit, and there
can be no doubt that banks would welcome
the change.
Heat Measurement

In heat measurement the kilogram calorie
is a convenient unit, being approximately
equal to four British thermal units, so that
a coal which we would describe as giving
13,000 British thermal units per pound
would be described metrically as giving
7,500 calories per kg.

The Whitworth screw question is easily
answered, as the metric engineers continue
using Whitworth, and care no ,more about
its inch origin than we care about the metric
basis of a B.A. thread.

As to the teaching of metric measures to
a pupil who will never meet it again in
his life, there is no question about its futility,
but the same might be said of our whole
teaching of decimals. A week's use of
decimal coinage gives more decimal teaching
than five years' worry over them at school.

The questions concerning twelve versus
ten and their divisibility were highly reminis-
cent of the "last ditchers " of 4o years ago,
when the opponents of metric reform
worshipped at the shrine of " twelve " and
held tenfold divisions as accursed. To -day
they love an inch ,even when divided into
thousandths, hoping that their old measures
decked out in decimal feathers may still
survive.
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Instruments for Motor-cars
and Aircraft

Their Uses and Methods of Operation. By JEREMY MARTIN

AN instrument might be defined as the
means whereby a definite end is
achieved. To the musician the word

will imply the means of producing sound-
to the surgeon the means of performing an
operation-to the meteorologist, gauges will
provide means of calculating the weather.
In cars and aircraft the word is meant to
imply certain recording instruments which
will serve to indicate the position ruling at
the time, or at any given time, showing a
movement, that is, a measurement of
motion, or recording a quantity or capacity.

Such instruments are installed in the car
or 'plane to give the maximum amount of
information to the driver or pilot in an
endeavour to assist him in the arduous work
of driving or flying. Without such instru-
ments everything would be an unknown
quantity, and control of the machine
hazardous. With them everything can be
investigated, for such instruments show at a
glance all the required information.. There-
fore, possessed of the knowledge with regard
to what should be indicated at normal con-
ditions, it is possible to see at a glance
whether there is anything wrong. Thus it
is an assurance against mishap.

Aircraft and car instruments are often
comprised of two parts working together-
the transmitter and the indicator. The
former part takes the movement, and relays
it to the latter. Thus we shall use the
term " instrument " to embrace all forms
of gauges, etc., used in aircraft and auto-
mobile.

It will be noted that instruments are either
direct type or transmitting type, and the
difference will quickly be seen as outlined.

Various types of instrument are available,
in many cases several different types give the
same result, and it is proposed to deal here
with the available instruments of common
usage, under three distinct headings, as
follows:

i. Physical Instruments.
2. Mechanical Instruments.
3. Electrical Instruments.
It will be found that instruments incor-

porating the principles of one or more of
these types are used for different purposes.

Automobile Instruments
The modern car is fitted with the follow-

ing instruments which are used for the
purposes given.

Speedometer.-This instrument is used
to indicate the speed at which the car is
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Fig. 2.-Banjo union to a
transmitting type pressure
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Fig. 3.-Bourdon
tube as used on
pressure gauges.

travelling. It is used to assess the time
which may be taken over a given journey,
the amount of time available when part of
the journey has been completed and as a
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Fig. r. A radiator

thermometer.

restriction on the speed of the car within
certain areas.

Oil Pressure Gauge.-This indicates the
pressure at which the oil is being fed from

Bourdon tube and link mechanism.

the sump, through a pump to the engine.
This pressure should change with tempera-
ture, and the scale is calibrated to show the
pressure at given temperatures. It is
installed  primarily as a means of showing
the driver that certain functions are taking
place within the engine, and should these
functions fail to operate it provides a danger
signal to the observant driver, which, if
taken heed of, will prevent any serious
damage to the engine bearings.

Radiator Temperature Thermometer.-
This indicates the temperature of the water
held in the car radiator, and in the jacket
around the engine. Such water is provided
for cooling, as a means of keeping the engine
to a certain temperature. Should this
temperature be exceeded it will show that
the engine is running too hot, and further

rise in temperature may result with damage
to bearings. White metal bearings, for
instance, will melt. The gauge will show
the conditions ruling at the time. Should
the gauge read a temperature above the
normal or above the danger line this can
be clearly seen, and an investigation is made
in an endeavour to find the cause. (Fig. I.)

Mileage Indicator.-This is generally in-
corporated in the speedometer, and indicates
the length of the journey taken, at the same
time adding up the number of miles the car
has made- since the indicator was installed
or set at zero.

By combining the journey reading with
the fuel consumption, it is possible to ascer-
tain the miles per gallon performance of the
engine.

Engine Speed Indicator.-This records the
speed of the engine at various points of
acceleration. Certain gear ratios will give
certain speeds, and in order to prolong the
life of the car it is required to observe the
set speed or number of revolutions. For each
gear this is different, and the indicator shows
the speed of the engine as the throttle is
opened.

Fuel Contents Gauge.-This shows the
*amount of fuel in the tank or tanki, giving

notice of the impending necessity for replen-
ishing the fuel used.

Ammeter.-This indicates the rate of
charge of the accumulator in amperes, during
the day or at fast speeds, or the rate of dis-
charge when certain loads are put on the
battery (starter motor, lights, etc.). It is
already known that the car at normal run-
ning during the day should charge the
battery at a certain amperage. Should this
figure drop it is obvious that the battery is
not charging sufficiently, and .the cause can
be remedied.

Directional Compass.-A comparatively
new addition to the car instrument panel.
This is a small compass fitted in an
endeavour to give an indication of the.direc-
tion in which the car is travelling.

Aircraft Instruments
Hydraulic Pressure Gauges. - Used to

indicate the pressure of the hydraulic fluid
in the braking system. - Each brake is shown
separately as having a certain pressure behind
it. The pressure at the source is indicated.

Fuel Pressure Gauge.-A feed pump is
generally fitted to aircraft engines, this feeds

Capillary

Retaining Nut

Steel Bulb
Containing Mercury

Distilled Water
in Tank Glass Bulb

Fig. 4.-MercUry in steel air thermometer bulb
and (right) an air psychrometer.
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the fuel to the cylinder. For a definite result
a certain pressure is, required, and this instru-
ment will indicate the pressure exerted upon
the fuel.

Oil Pressure Gauge.-Used for the same
purpose as that fitted to the car engine.
Thermometers :

Air -temperature Thermometer.-Fitted to
the outside of the aircraft to ascertain the
temperature of the air.

Air Psychrometer.-This is used for
meteorological purposes, and is fitted to the
outside of the aircraft.

Oil Thermometer.-This is fitted to ascer-
tain the temperature of the oil in the engine,
as an added precaution to ensure that the
engine does not become overheated (Fig. 5).

Oil Volume Gauge.-Installed to deter-
mine the quantity of oil in the system.

Radiator Thermometer. - As with the
automobile, this gives indication of the tem-
perature of the water in the radiator.

Engire Spied Indicators.-These instru-
ments give the speed of the engines at certain
conditions.

Fuel Contents Gauge.-As with the motor-
car, this gauge indicates the contents of the
tanks, giving the pilot some slight indication
of the remaining length of time during which
he may stay in the air.

Position Indicators.-Used to indicate the
position of the various working parts of the
airframe. Flap Indicators show the position
of the flaps, which control the lift of the
aircraft and act as a brake. Undercarriage
Indicators show the position of the wheels
or retractable undercarriage. This is essen-

Double Spiral Pointer
Bourdon rube

Capillary Supports
Fig. 5.-An oil temperature thermometer, and

details of the double spiral tube mechanism.

tial information ensuring that the pilot
actuates the controls, when necessary, for
folding up the wheels when airborne, to
avoid drag, and setting down the undercar-
riage when about to land. Failure to comply
with the latter would incur especially serious
results, and non-compliance with the former
effects the performance of the aircraft.
Port 'Starboard Level.-This shows whether
the aircraft is flying on a purely level plane
or whether either wing is lower than the
other.

Airspeed Indicators.-These instruments
give the speed of the aircraft relative to air.

Altimeters.-Show the height of the air-
craft, either relative to the sea level or to
the height of the parent airfield.

Rate of Climb Indicators.-Give indication
of the,rate at which the aircraft is climbing
or diving. Necessary in civil aircraft when,
flying in bad weather, it is found necessary
to rise quickly to avoid any obstacle at low
altitudes. Worked in conjunction with the
airspeed, it is possible to compute the desired
climb in feet per second.

Turn and Bank Indicators.-Give the
amount, in degrees, of turning and banking.

Boost Gauges.-With the introduction of
supercharged engines into modern aircraft it
is necessary to install an indicator showing
the amount of boost " developed in this
supercharging. The pressure of the fuel
mixture in the induction system is given on
a calibrated scale.

Direction Indicator.-This is' to all intents
and purposes a compass, giving indication of
the direction in which he aircraft is flying.

'Operating mechanism of oil temperature
thermometer.

Compasses.-Used to indicate the position
of the aircraft in flight. Also for the setting
of a predetermined course.

Oxygen Equipment. - Very necessary
where, at high altitudes, the pressure of the
atmosphere drops and the oxygen content is
lower than that required by the human body.

Capillary

C/eat

Union Nut

Bulb Sun -shield

Fig. 6.-An air temperature thermometer.

PHYSICAL INSTRUMENTS
Direct -type Pressure Gauges

These instruments consist of a bourdon
tube, which is directly connected to the
source of supply, whether it be hydraulic
fluid, compressed air or any medium. The
pressure exerted upon the medium is trans-
mitted through this bourdon tube, which is
either in the form of a double spiral or what
is known as the " C " type. The pressure
within the tube tends to distort that tube,
and in so doing a movement is recorded
which is proportional to the amount of
pressure exerted upon it. The end of the
bourdon tube is connected, to a quadrant
and pinion. To the latter a pointer, is

attached which, with the movement, travels
over a calibrated scale.

This type of instrument is used for brake
pressure gauges.
Transmitting Type Pressure Gauges

Used for measuring the pressure of fuel
or oil. The oil enters a chamber in which
is suspended a small hollow (filled) container
to which is attached a capillary tube. The
capillary is fixed to a bourdon tube in the
instrument. The varying pressure of the
liquid in the chamber causes a similar
amount of pressure to be exerted upon the
outside of the container. This pressure
causes a movement of the liquid in the
capillary, and such movement is transmitted
to the bourdon tube. By mechanism similar
to that used in the direct type pressure gauge
the indicator pointer is caused to move.
(Figs. 2 and 3.)

The capillary is a drawn copper tube with
an extremely fine bore, approximately .006in.
The outside diameter varies with the use to
which the tube is to be put. The filling in
the tube will vary, but whether for oil or
fuel measurement, this is alcohol. The
capsule is made from any springy elastic
metals, such as nickel -silver or steel. This
is also filled.
Thermometers

Various types of thermometers are pro-
duced, as outlined, each having a different
use, the principle being the same in each
case.

Thermometers .for use in indicating the
temperature of the air are normally of the
alcohol in glass type. A thin glass tube or
capillary is made with a bulb at one end into
which is forced the fluid. The temperature
is then raised, this expands the fluid, such
expansion being proportionate to the increase
in temperature. This forcing of the fluid up
the capillary expels the air, the glass bulb
and tube assuming the temperature of the
surrounding air, and in consequence the
change in temperature will give the change
in indication. (Fig. 6.)

Another glass thermometer is called the
Air Psychrometer and is used for measuring
the humidity of the air. This is comprised
of two ordinary alcohol in glass thermo-
meters, the one dry and the other with the
bulb steeped in a container filled with dis-
tilled water. The humidity of the air is
measured by the difference between the
readings of both thermometers.

A further type of air thermometer is the
mercury in steel type. In this type both
the bulb and the capillary are made from
steel. The steel bulb is held in a housing
or cover and through a slot in the cover the
air surrounding the aircraft is directed on to
the bulb. The capillary is led off to a
double spiral bourdon-tube type instrument.
(Fig. 4.)

(To b: continued).

Fuel pressure gauge and connecting tubing.
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Principles and Design
of Transformers

Voltage Calculations and Working Conditions By J. L. WATTS

TRANSFORMERS are now used for
hundreds of purposes, from the tiny
on..s used in radio sets, for electric

bells, and models, to the huge ones used on
the " Grid " system which may operate at
132,000 volts on the high tension side.
Transfoimers giving an output at r,000,000
volts or so have also been constructed for
special purposes, such as X-ray plants, and
testing apparatus.

In order to understand fully the various
features of the design and operation of
transformers we can consider first what
happens when a coil of wire, having no iron
core, is connected to a D.C. supply of
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Fig. I.-Growth of current in an electro-magnet
coil.
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constant voltage. As soon as the supply is
switched en a current starts to flow through
the coil, this rising from the zero value to
a certain maximum steady current, the value
of which is controlled solely by the supply
voltage, and the resistance of the coil circuit
in accordance with Ohm's Law, which states

Voltage
Current (Amps.) = Resistance (Ohms.).

Induced Voltage in D.C. Circuit
It should be noted that, as the current

increase.: through the coil, a magnetic field
of increasing strength is created in and
around the coil, the strength of this field
being proportional to the amp. turns, that
is the product of the number of turns in the

' coil and the current flowing through. When
any conductor is linked with a changing
magnetic field a voltage is induced in that
conductor. This is termed the induced
voltage, and is proportional to the product
of the number of turns in the conductor,
which are linked with the flux, and the rate
at which the flux is changing. In the case
of an electromagnetic coil the self-induced
voltage is in such a direction as to oppose
the change of current which is responsible
for the changing flux. The coefficient of
self-induction L is used in such calculations
and is measured in Henries. L has the
same numerical value as the voltage induced
in the conductor when its current changes'
at the rate of i amp, per second.

When a constant voltage is applied to a
coil, therefore, the self-induced voltage tends
to oppose the rising current and hence delay

it so that it does not immediately reach the
steady maximum value. Fig. r indicates the
growth of current in a coil in which the
coefficient of self-inductance is to times
the resistance. The actual current .(C) at
any instant t seconds after applying a steady
voltage E, can be found from the formula

- -Rii -e-
tl

C L. J, where R is the resistance
in ohms, L the coefficient of self-inductance
in Henries, and e is the base of Naperian
logarithms. The maximum steady current
reached, that is when t is very large, is equal

to ki as stated by Ohm's Law.
When the current is switched off the

falling magnetic flux induces a reverse
voltage in the coil which tends to maintain
the current flow. This may cause the
voltage across the coil to momentarily reach
a value much higher than the mains voltage,
and cause :'parking at the contacts where
the circuit is broken. The effect of adding
an iron core to the coil is to increase the
magnetic field obtained with a given current;
hence the self-inductance is increased, the
current takes longer to reach maximum
value when switched on, and a higher
voltage is induced when the circuit is
broken In fact, if an iron core is slid into
a coil, which is carrying a steady current
from a D.C. supply, the increasing magnetic
flux induces a voltage which causes the
current to fall momentarily, the current
afterwards rising to its previous value.
Effect on a Secondary Coil

If a. second and entirely separate coil is
wound over the first, or indeed placed any-
where in the vicinity so that it embraces all
or part of the magnetic flux produced
by the first coil, any ' change in the
magnet iz flux will induce a voltage
in the second coil also. The voltage
induced in the second coil will be pro-
portional to the number of turns in the coil,
and to the rate of change of the magnetic
flux which embraces this coil. When the
current in the first or primary coil reaches
its steady value the magnetic flux remains
unchanged, so that no voltage is then
induced in the second or secondary coil.
This is why it is not possible to use a trans-
former for D.C. to D.C. conversion. It is
possible to induce a continuously varying
voltage and current in the secondary by
continuously varying the primary coil cur-
rent by means of a contact breaker, as in an
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induction coil, but the secondary voltage may
vary considerably with variation in the rate
of operation of the contact breaker. If the
breaker operates comparatively slowly the
rate of change of primary current and
magnetic flux may be reduced, whilst if the
contact breaker is too quick it may interrupt
the primal' circuit before the current has
risen appreciably. It is interesting to note
that the secondary voltage of the induction
coil is alternating, since it is in one direction
when the primary current and flux are
increasing, and in the opposite direction
when the pAmary current and flux are
falling. In a telephone transformer, for
example, the primary D.C. current is varied
by the microphone, and the secondary sends
alternating current along the line, although
the frequency and strength of the A.C. are
not constant.

Alternating Current Supply
In the. case of an altetnating current

supply from an alternator or A.C. mains to
the prima,' coil the input voltage is closely
controlled, as indicated in Fig. 2. Starting
from the point 0 the voltage rises to a
maximum at A, then falls to zero,
reverse% and rises to a maximum
at C in the opposite direction, then
falls to zero again ; this constitutes one
cycle and is repeated so times per second
on the standard 5o cycle supply. It should
be noted that on a supply which is rated
at 230 volts the maximum or peak voltage
reached at points such as A and C will be
about 325 volts, 230 volts being the effective
voltage or equivalent D.C. voltage. If such
a supply is connected to a conductor having
no inductance the current at any instant can
be found by Ohm's Law and is equal to

voltage
resistance. Maximum current therefore flows
at the instants the voltage is at maximum,
and zero current flows at points such as
0, B, and D, where- the voltage is zero.
The cycle of current will be of the form
indicated in Fig. 2 and the current is said
to be in phase with the voltage, in other
words the power factor of the circuit is
unity. If the conductor has no inductance
there must be no magnetic field created
when the current flows through, and this
is practically impossible to arrange. The
nearest approach to such an arrangement is
to have two conductors side by side, each
carrying the same value of current but in
opposite directions, so the magnetic field
of one conductor is more or less neutralised
by that of the other. That is why it is
important to have the outgoing and return
cables or, an A.C. circuit contained in the
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same conduit. Similar conditions could be
obtained by winding the parallel conductors
side by side in a coil.
A.G. Electromagnets

We can now consider the case of a coil
of no resistance but high inductancft, which
is fed from the A.C. supply. At two instants
in each cycle (G and J in Fig. 3) the current
is neither increasing nor decreasing and is,
therefore, constant. At such instants the
magnetic field can be considered to be con-
stant, and there will be no voltage induced
in the coil. The current and magnetic flux
actually change at the maximum rate when
the current is zero at the points F, H, and
K, and at such times the induced voltage
will be a maximum. If the dotted curve
FGHJK represents the current wave, the
induced voltage can be represented by the
dotted, curve OLBMDN, bearing in mind
that the induced voltage is in such a direc-
tion as to oppose the change of current.
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connecting the induced voltage with the
magnetic flux and number of turns in the
coil. Assuming the applied voltage follows
a sine wave, as indicated in Figs. 2 and 3,
the induced voltage V is equal to:
4.44 x Frequency x No. of turns x Total

flux linked with the coil.
T00,000,000

The induced voltage per turn is thus equal to
4.44 x Frequency x Flux

too,000,000
this applying also to any secondary winding.

A.G. Choke Coil, or Magnet Coil
If we have a core of Stalloy 5oin. long,

free from air gaps, and wound with 500
turns carrying to amps., there will be too
amp. turns per. inch. Fig. 4 shows the
magnetic flux density will be about too,000
lines per sq. in. of cross sectional area of
the core. If the area is to sq. in., the total
flux will be ocio.000 lines. From the

formula we can calculate the
Scale B Induced voltage when to amps.
2,800 A.C. at 5o cycle flows. In-

duced volts =
400 444 x 5o x 500 X 1,000,000

100,000,000
and works out at lotto volts.

2000;- If we neglect the resistance of

/600
;he coil we can say that
to amps. will flow if the coil

te g is fed at 1,1 to volts.
/200 if./7; If we now remove the

o Stalloy so that the coil has an
800 hcr air core, we see from Fig. 4

that too amp. turns per inch
00 will only create a magnetic

4.1'4 flux density of 32o lines per
c sq. in. With to amps. at 5o

.11 cycles flowing through the coil
k the induced voltage will only

be
4.44 x 5o x 500 X 3,200,
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Fig. 4. Magnetisation curve:

The applied voltage opposes the induced
voltage and can be shown by the curve
OABCDE. In a purely inductive circuit the
current would thus lag by a quarter of a
cycle behind the applied voltage wave, and
the power factor would be zero. The
electromagnet coil has the property of stor-
ing current during parts of the cycle and
restoring it to the supply during other parts
of the cycle.

In practice, of course, all conductors have
some resistance, and the nearest approach
to a purely inductive circuit is a coil of low
resistance arranged to create a magnetic field
which passes more or less completely through
iron, such as the primary winding of a
transformer. Even so, the effect of the coil
resistance is very small compared with the
inductance, and the current will lag con-
siderably behind- the applied voltage, as
indicated by the curve PQRSTU. During
the portion of the cycle from 0 to P the
current is negative whilst the applied voltage
is positive, and the area shaded with vertical
lines represents current which the coil is
feeding back to the supply. During the
portion of the cycle from P to B the voltage
and current are both positive, and the coil
is taking current from the supply. The
power consumption meter merely registers
the portion of the current which is in phase
with the voltage, which is eaual to the excess
of the horizontally shaded area over the
vertically shaded area. This explains why
a well -designed transformer takes very little
power when there is no secondary load. The
actual current taken by an A.C. circuit is

equal to 2
Applied volts

(IC)."9 + (6.284 x Frequency x L)2.
This is the primary magnetising current with
no secondary load.

We now come to the important formula

100,000.000
that is 3.55 volts. Neglecting

the coil resistance, we can say that to amps.
would now flow when the coil was fed at
3.55 volts 5o cycles. If connected to a
higher voltage a heavier current would flow,
and this would increase the flux density
and induced voltage. This is the principle
of the choke coil with sliding core used to
control the value of current flowing in
certain A.G. circuits, and explains why it
is necessary to have a sound magnetic
circuit in a transforrher to reduce the
primary magnetising current. Owing to the
bend in the magnetisation curve of the
Stalloy it is most economical to work at a
fairly, low magnetic flux density, say, 65,000
lines per sq. in. for a small single-phase
transformer and up to about 90,000 lines
per square inch in a large transformer having
oil cooling.

A voltage is also induced in any other
conductor which is linked with the changing
flux, such as the Stalloy, core or any clamp-
ing devices. Such induced voltages are

Secondary Primary Coil
Leakage Flux

Secondary Coil
Primary Leakage flux

Fig. 5.-Leakage magnetic flux of transformer.
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undesirable since they cause eddy currents
to flow in these conductors, and heating ;
the efficiency of the transformer is also
reduced. For this reason the core is built
up of laminations which are lightly insulated
from each other.

Size of Transformer Core and NUmber
of Turns
For a given total magnetic flux in a trans-

former there is a certain cross-sectional area
of core necessary to give the most economical
flux density. On a given voltage, if the core
is rather small the number of turns must be
increased or the flux density must be
increased. If the iron circuit is unduly long
or has an air gap, there will be an abnormally
high primary magnetising current, and there
will be an increased tendency for the
magnetic flux to leak through the air. It
should be noted, that the increase of mag-
netising current with a reduced iron area or
air gap is automatic. For instance, if a few
laminations are removed from a coil or a
transformer whilst fed from the supply the
total magnetic flux will fall. This reduces
the induced voltage opposing the supply
voltage, so an increased current will flow.
This will automatically increase the flux
dentity in the remaining core, and increase
the induced voltage so the conditions again
become balanced ; the flux density and
magnetising current, however, will be more
than normal.

The voltage induced in the secondary
winding of a transformer follows the same
law as the voltage induced in the primary.
Induced volts =
4.44 x No. of turns x frequency x flux

too,000,ocio
The turns required per volt for both primary
and secondary are equal to

oo,000,000
4.44 x frequency x total magnetic flux.
It should be noted that, due to the resist-
ance of the primary winding, the induced
voltage thus calculated will be slightly less
than the applied voltage. However, pro-
vided the magnetic circuit is well designed,
this difference can be ignored.

Most of the magnetic flux created by the
primary winding will pass through the iron
core and will, therefore, be linked also with
the secondary winding. As indicated in
Fig. 5, however, some of the flux will leak
or short circuit round the primary turns
and will be ineffective so far as the secondary
winding is concerned.

Effect of Secondary Load
We can now consider the effect of connect-

ing the secondary winding to a load circuit
such as a few lamps or other apparatus.
The induced secondary voltage will cause
a current to flow through the load circuit,
the value of which will depend on the
resistance and inductance of the circuit. The
passage of this load current through the
secondary winding magnetises the second-
ary, and this magnetism opposes and
weakens that created by the primary. The
immediat effect of this flux reduction is
to reduce the inductance and induced
voltage of he primary, so that a heavier
current flows from the mains through the
primary to restore the flux to practically its
previous value. This is why the primary
current of a transformer automatically in
creases with increased secondary load.

As shown in Fig. 5, some of the secondary
magnetism does not pass through the
primary but leaks back round the secondary

-turns. This flux does not affect the primary
inductance and current but causes the
secondary winding to be inductive to an
extent which increases with the secondary
load.

(To be continued).
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eSafety Devices for Machinery
Various Electrical and Mechanical Devices for Protecting Motors and

Engines Against Overloading

T HERE is an almost infinite number of
devices incorporated in modern.
machinery for the protection of

operatives against accidents, a very common
example being the safety device fitted to
power presses to ensure that workers' hands
are not under the punch when it descends.

The subject of this article however, is the
protection of the machinery itself, both
from the careless operative, and the inevit-
able introduction of faulty materials.

These devices may be broadly classified
into two sections, namely mechanical and
electrical The electrical types are intro-
duced either in the motor circuit or the
motor itself to prevent electrical overloading,
whilst the mechanical devices are nearly
always fitted to the machine, or line shafting
in the case of belt drives.

Protection of Electrical Motors
To protect motors from dangerous over-

loads, which may burn out the motor wind-
ings, a suitable type of contact breaker is
usually fitted to the starter. One method
is to install, in the circuit, a special strip,
which is made up of two dissimilar metals
firmly riveted together. Should any over-
load occur, the speed of the motor will
obviously be reduced and the resulting excess
of current flowing in the circuit will very
rapidly heat the bi-metal strip. This strip
is straight when cold, but when heated the
different coefficients of expansion of the two
metals cause one to expand more than the
other, and since they are fixed together, the
strip is forced to curve. This distortion is
arranged to trip the starter and thus break
the circuit. When the strip cooly the starter
is reset. Another method is to fuse a
spring -loaded conductor into a horizontal
container of low melting point metal. This
apparatus is then fixed in the starter circuit ;
should there be an overload, the excessive
current will heat up the apparatus and the
metal in the container will become molten,
thus releasing the spring -loaded conductor,
and so breaking the circuit.

The Electrical Interlock
This is a type of switch, sometimes fitted

to a motor -driven machine to obviate any
possibilities of the motor being started whilst
certain subsidiary gear is in use. For
instance, a ball -mill used for grinding
chemicals is often equipped with a hand -
operated gear, designed so that an operative
can crank the mill discharge opening to any
desired position. This is simply a manually
operated worm which can be engaged with
a worm -wheel keyed to the mill counter-
shaft. Whilst the mill is being driven by the
motor, it would obviously cause serious
damage if the worm and wheel were
engaged ; conversely, if the gear was already
engaged when an attempt was made to start
the mill, the consequences would be equally
unfortunate. So an interlock is arranged
to break the motor circuit when the worm
and wheel are engaged, thereby isolating the
motor. and so safeguarding the machine.

Electro-magnetic Brake
An appliance almost universally fitted to

electrical lifts and overhead cranes is the
electro-magnetic brake, illustrated in Fig. T.
Its purpose is to prevent the load from falling

By H. BOULTON

or "running back " after it has been raised,
or in other words, the brake " holds " the
load when the winch has lifted it. Should
the electricity supply fail, the brake has the
property of automatically sustaining the load.
The operation of this simple and efficient
device is as follows:

When the motor circuit is " dead," a
spring -loaded band brake grips the_ winding -

Tension
Spring

Brake
Lining

Brake
Shnes

Erecrric
Colenords

Motor Crrcurt

Fig. 2.--IMagnetic brake.

drum ; bu: when current is allowed to pass
in the motor circuit it energises a pair of
solenoids which hold the brake linings away
from the winding -drum, thus releasing it,
and allowing the motor to drive. Incidentally,
all lifting mechanisms must be fitted with
some form of self-sustaining appliance, to
conform with legal specification.

Photo -electric Cell
The photo -electric cell is a device which

has many uses in industry. This remarkable
apparatus is used in power printing presses
to stop the machine should the paper break
or the supply suddenly fail. Damage would
be done to the printing rollers, if they were
Washers ._

Driving
Shoff

Fig. ,2.-Shear-pin coupling.

Doyen
Shaft

allowed to run without paper. A ray of
light is arranged to pass across the path of
the paper and -so on to the photo -cell. Now
a photo -electric cell has the property of
decreasing its resistance to electric current
when light is allowed to fall on it ; thus
as the amount of light it receives increases,
so the amount of current it will, pass
increases.

Naturally, when the paper is running cor-
rectly, the ray of light is broken, but should
the supply of paper fail, the light can pass
to the photo -cell ; its resistance to electricity
then falls, and the motor circuit is tripped
by apparatus operated by the extra current
being passed by the photo -cell. go

In this way the printing press is stopped
in a mattar of a few seconds.

Mechanical Devices
Of the considerable number of mechanical

devices designed to safeguard machinery,
probably the simplest and most obvious is
the shear -pin coupling shown in Fig. 2. If
a machine " seizes," is jammed by faulty
material, or overloaded in any way, it is
clear that to continue to drive it under these
circumstances would very rapidly cause some
kind of breakdown. Now if a device were
fitted (between the machine and its source of
,motive power) which would discontinue the
drive, should the power required exceed a
desired value, the plant would of course be
safeguarded. The shear -pin coupling attains
just this purpose ; two discs A and B (Fig. 2)
are keyed to 'he two shafts C and D as
shown. A special pin E, weakened at its
centre and designed to shear at a pre-
determined value, joins the coupling discs
together so that shaft C transmits power
through the pin to shaft D. Naturally any
excessive " torque " in the driving -shaft
shears the pin and discontinues the drive.

Although a friction clutch has the same
effect as the shear coupling, it has several
advantages over its cheaper and simpler
counterpart. First, it is adjustable, and can
therefore be set to slip within fairly
accurate limits.  It will continue the drive
when conditions return to normal without
first having to receive attention, and does
not rely on the failure of one of its members
for its effective working, therefore it needs
no replacements. Finally, the friction sur-
faces commence and stop the drive smoothly.

The coupling, illustrated in Fig. 3,
operates as follows A disc A is keyed to
the shaft B, and has two fibre discs C
riveted or cemented to it. A housing D
Complete with compression springs E, pins F
and annular ring G is keyed to the shaft H.

The compression springs E which are -
fitted to the pins F as shown, can be
tightened down so as to cause a powerful
grip between the annular ring and the
housing D, thereby binding on to the fibre
rings and so transmitting power from shaft
B to shaft H. The drive is clearly due to
friction, and can slip, should conditions
become dangerous.

Centrifugal Clutch
The centrifugal clutch, Fig. 4, is similar

to the friction clutch in so far as the drive
is obtained by friction surfaces. It can be
seen from the diagram that this appliance
depends for its operation on two expanding
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" brake shoes," which bind on the inside
of a housing. Thus the " shoes " (which
must be fitted to the driving shaft) are able
to drive the housing, which in this case is
the driven pulley.

As the speed of the clutch is increased,
the shoes " are forced outwards, or
expanded against two springs fitted to con-
trol their movement. The faster the rotation
of the clutch the greater is the centrifugal
force which causes the " shoes " to bind on
the housing, in spite of the restraining
springs. This means that the driving half
must be running at a high speed before
power can be transmitted. Should the
speed of the motor or engine fall, due to
overload, the clutch automatically ceases to
drive ; similarly, the prime mover must have
attained a good speed before the clutch will
operate. This makes it an ideal device for
the electric motor.

Centrifugal force, a property of all rotating
bodies, is used in many damage -preventing
devices, since the fact that it increases with
the speed of rotation, enables it to be made
use of in many machines where excessive
speeds are likely to become dangerous. It
is also useful as a means of maintaining
speeds, within a definite tolerance, as in the
case of steam engines driving alternators,
cotton spinning machinery, and grinding
mills.

Steam Engine Governor
A centrifugal governor is invariably fitted

to a steam engine to achieve this uniformity
of speed and also to prevent the engine
" racing " on a light load and perhaps reach
such speed as would cause damage.  The
essentials of the governor are two weights
placed diametrically opposite to each other
and free to move outwards when speed is
increased. This outward movement is con-
veyed by a system of levers to the throttle
valve, which controls the steam admitted to

Fig. 3.-Slipping coupling.

the engine. Thus, more steam is allowed
to pass when the engine speed falls, and
less when the engine speed increases.

A centrifugal governor is also fitted to
a clockwork gramophone motor to ensure a
definite speed of the record.

A locomotive boiler provides us with sonic
interesting ideas, incorporated in the general
design to safeguard it from accidents. Of
these the safety valve is the most widely
known ; its function being to open when
the steam pressure in the boiler exceeds the
safe maximum. Its principles are too well
known to warrant any description here.

Fusible Plugs
Very dangerous indeed can be the con-

ditions set up inside a loco -boiler if its water
level drops below a certain point. A
safety measure to cover this is the installa-

eni
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Shoes

errodo
Lining

4.-Section through a cen rifugal clutch.

tion of several low melting -point metal plugs,
set at such a height that if the water level
dropped below these they would immediately
melt. Steam would then issue through the
holes left by the fused plugs, and the
furnace would be extinguished.

In all steam installations, provision must
be made for the collection and dispersal of
steam condensate. In some instances the
condensate does not constitute any great
danger, but in a steam-engine cylinder the
accumulation of condensa can result in a
smashed cylinder cover. Obviously, if
water is trapped between the piston and
the cylinder cover something must give
way, the water cannot be compressed, so the
cylinder fails.

Usually, the cylinder cover is equipped
with a drain -cock, and when the engine is
started ' this cock is opened intermittently
until sufficient steam has been blown
through the cylinders to heat them to a
temperature which will not condense the
steam. The reader has probably noticed
locomotives blowing steam from the cylinders
just before starting. This is done by the
driver to ensure that all is well inside the
cylinders.

This idea of the drain -cock is all very
well for locomotives and stationary engines
situated near to a supply of steam ; but in
the case of steam engines used in large
factories, where the boiler -house may be a
good distance away, some further appliance

is necessary, for long steam mains produce
a considerable amount of condensate, due to
the, unavoidable loss of heat through the
pipe lagging. Obviously, under these con-
ditions, the drain -cock would be in almost
constant use, and consequently quite Made -

Steam Trap
This condensate is drained from the steam

mains by a device which will allow water to
pass, but not steam. It is known as a
" steam -trap." There are a great number
of different types of steam trap, the one illus-
trated in Fig. 5 is quite a common variety.
The sketch is only diagrammatic, but serves
to illustrate the principle. It consists simply
of a casing having an inlet and outlet as
shown, inside which is fixed a special valve
actuated by a ball -float. This float rises or
falls according to the level of condensate in
the trap. When the level of the water
exceeds a certain height, the valve, opened
by the float, allows condensate to escape.
Water level is thus lowered and the valve
closed by the float.

In actual practice, the condensate level is
such that the valve is always slightly open,
the discharge is therefore always a steady
trickle. In conclusion, a device perhaps
worth mentioning is the so-called " dead
man's handle," .a simple idea designed to
stop an electric trolleybus or train should
the driver meet with a sudden accident or
illness. Briefly, it consists of a power con-
trol which must be held constantly by the
driver to allow the vehicle or train to func-
tion. Should anything unfortunate happen,
the driver, on falling or becoming in any

'nip(

Ball
Float

Valve

Condensate Outlet

Fig. 5.-Diagraminatic sketch of a typical steam
trap.

way incapable of doing his work, will
naturally release the handle, thus stopping
the vehicle.

The reader will doubtless be aware that
the examples given in the foregoing are
by no means exhaustive ; but it is hoped
that they at least cover this interesting
branch of engineering in a general sort of
way.

Books Received
Making Miniature Aircraft. By R. H.

Warring. Published by Modelcraft,
Ltd. 32 pages. Price 45. 6d.

THIS is a new Modelcraft Planbook and
deals with the making of Solid scale

model aircraft. Details of the simple tools
and materials required are given, and there
are nearly 6o illustrations, with plans for
making three representative modern aircraft,
viz., the Spitfire VB, Hawker Typhoon rB,
and the Thunderbolt. The hints and instruc-
tions contained in the book, whilst applying
to all kinds 'of published- plans, tie-up
particularly with Modelcraft " Scaleline "
plans, of which over 4o have been published
to date.

Scenic Railway Modelling. By P. R.
Wickham. Published by Modelcraft,
Ltd. 52 pages. Price ss. 6d.

THIS interesting book is another of the
Modelcraft Planbook series and contains

instructions for making and laying out

various accessories for making model railways
more realistic. In this handbook the scenic
side of railway modelling is covered very
fully, without making too big a demand on
the technical skill and material resources of
the reader. There are a large number of
working designs and construction sketches,
and several perspective drawings of various
features incorporated in an 0 -gauge model
railway built 'by the author. The book
illustrates in a very effective manner bow
desired effects can often he obtained with the
expenditure of only a few pence, and a few
hours' fascinating work.

DICTIONARY OF METALS
AND ALLOYS

10/6 or 11/- by post from
GEORGE NEWNES, Ltd. (Book Dept.), Tower
House, Southampton Street, Strand, London,

W.C.2.
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Engineer -built Houses of
11= <ispg= the Future -15 (Continual from page

236, April issue.)

Details of Flat Roofs Flat Roofing Materials : Principles of Pitched Roofs

ONCE the main principles, as explained
in the last article, are known, flat
roofs require the most careful con-

sideration in designing and detailing to
ensure adherence to good structural and
practical rules, and these must be blended
with the need for economy.

As it will probably be found by designers
of pre -built houses that the long -beam and
the comparatively small and light weight
roof panel system will be the best and most
practical for most types of houses, I will
limit descriptions to this system, and, a
general construction, allowing for a sufficient
fall for the various kinds of roofing materials
which will be used, will be also described,
as level toot's can be designed with little
modifications to the details shown in this
article. As previously explained, an
appreciable economy may usually be effected
by setting the main roof members and
panels slightly out of level ; a fall of about
3in. in a room is not necessarily offensive in
appearance, and it doe's allow a uniform
thickness of panels and makes firring up to
falls unnecessary.

Solid timber beams and light timber
framed panelled roof units- are shown by
Fig. 9o. The beams, which are placed at

By R. V. BOUGHTON, A.I.Struct.E.

distances apart to suit 4ft. wide roof units,
require to be of the size shown to support
safely the loads of and on the roof and to
avoid excessive deflection. The beams may
seem rather large, but by setting the root
panels between and in the depth of the
beams, a not too heavy beamed effect is
given to the ceiling. As timber is not always
straight in its length, and it is not always
practicable to straighten it, it is advisable
to allow a reasonable amount of tolerance
between the beams and units. Built-up
beams may usually be relied upon to be
reasonably straight and more easily adjusted
to allignments than wide, solid timber beams.
The roof units are supported, as shown, by
flat steel bars which go through slots at
suitable intervals near the neutral axis of
the beam and project to form small, strong
corbels. The beams would be wrought and
have the cover fillets fixed at the manu-
facturers' works. The roofing material may
be of any of the kinds described later in
this article.

-Single steel beams with light timber -
framed roof units are depicted by Fig. 95.

/A D

Steel beams of various sections will probably
find much favour in pre -built housing work
because of the following good reasons:
(5) with structural essentials being equal for
steel and timber, a steel beam may be of
much less depth than one of timber ; (2)
there is very little difference in the weights
of a steel and timber beam ; in the example
illustrated the steel weighs 121b. and the
timber 91b. foot run ; (3) the flange of the
steel beam provides adequate support for
the units and therefore obviates the necessity
for using special formations as is necessary
if timber is used ; and (4) the ends of steel
beams may be very strongly connected to
stanchions or other structural parts of walls
and partitions. Fig. 92 shows the use of
steel angles and steel channels. Although
these may not be so economical in steel as
using the ordinary British Standard beam
(H), there are certainly advantages which
should not be overlooked, viz.: that angles
or channels in twin formation may be set
apart at reasonable variations to suit dimen-
sional fluidity in the roof, an asset which
can be valuable because it will allow the
use of standard width roof units for varia,
tion in room width up to, say, 52ins. Of
course, variations in the distances apart of

/
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Fig. 90.-A-Sheet roofing, insulating material and rough boarding. B-Part of timber framework of roof unit. C-Sheet ceiling material.
D-Transverse joint strip. E-Fillet or moulding. F-t tin. xdin. timber beam. G-Level. H-Joint strip over beam. j-Edge board of
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Fig. 91.-A-Top flange of steel beam. B-Rough boarding, on top of which is laid insulating material (if required) and then the roofing. C-
Timber, ,framework of roof unit. D-Joint between roof units. E-Ceiling material. F-Bottom flange of steel beam. G-Level. H-External

wall. J-Overhanging eaves. K-Composite partition. L-Single partition. M-Capping forming rain -tight joint. N-Steel beam.
Fig. 92.-A-Roofing material on its sheet foundation. B-Roof units. C-Ceiling. D-Steel angles. E-Steel channels. F-Flat cover
strip forming rain -tight joint. G-Capping. H-Soffit lining fixed to blocks between steel members or by hangers from top of beam. gt-
Roof unit of standard width and any dimensional fluidity being obtained by varying the distance apart of the steel beams which are in twin formation.
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R.CDF L.11\111-5 OF
E_GG - BOX
CONSTRUCTION

FIG 93

R.S3DF UNITS OF
STRESSED SKIN
CONSTRUCTION

If 6 0 1 2, 3 FT FIG 91-..
i 1 I

Fig. 93. -A-3in. >, 'lin. main timber member. B-3in. x tin. cross Fig. 94.-A-3in. x sin. or tiin. timber frame. B-Ilin. :: tiin. or
memberi. .C-Vent holes to allow circulation of air through units. 2in x 2in. pegs. C- Vent holes. D-Roofing material laid on stressed "

D-Sheet roofing material. E-Rough boarding. N.B.-Insulating section sheeting. E-Stressed section forming ceiling.
-material may be added if desired. F-Ceiling.

the steel members would cause a variation
in the width of the cover strips to the
roofing and the soffit of the beams, but this,
I suggest, is not an important matter as
such strips 'may 'be manufactured in, say,
two widths to suit several variations in the
spacing of the twin beams.

A study of the various kinds of beams
will show that those of timber and steel
angles will allow the roof units to be lowered
into position without disturbing the beams ;
those of H and channel sections will neces-
sitate moving the beams sideways to allow
the units to be fixed.

The roof units may be designed and
constructed as follows: (t) Of a light timber
framework as Figs. 90 to 92, consisting of
3in. x zin. or t2in. members spanning in
the 4ft. direction, and with 3in. x tin, end
boards framed in between or over the ends
of the 2in. or ti -in. thick members. The
joints in the framing must be framed
and connected with proper joints or
fastenings to resist all calculated stresses.
(2) The egg -box principle, as shown
by Fig. 93, formed with 3in. x main
members spanning without break in the 4ft.
direction of the unit, and 3in. x tin. cross
pieces nailed between the main members.
(3) The stressed - skin method, as Fig. 94,
which consists of a framework around the
four edges of the unit and 'lin. x t'-zin. or
2in. x zin. pegs in position where shown
and fixed to the stressed skin upper and
lower sheets.

Beams Projecting Above Roof Level
The best principles of pre -built roof and

roofing work make it impracticable to avoid

a little site work in connection with the
actual roofing materials. Rain -tight strips,
etc., over joints will have to be laid and
bedded on site. Therefore on flat roofs
there can be no reasonable objection to
beams projecting above the roof level pro-
vided that the cost is reasonable compared
with the advantages gained. The advan-
tages may be that beams projecting below
ceiling level are undesirable, which may be
avoided by letting the beams project above
the roof ; and if steel beams are used it
may be considered that it is better to let the
roof units rest on the bottom flange of the
beam thereby causing the top of the steel
beam to be above the roof level. Whereas a
little extra expense may be involved in
covering the top of a beam where it projects
above the roof, this extra may be balanced
by a reduction of work in casing or covering
the bottom of the beam where it projects
below ceiling level. Fig. 95 depicts various
methods of forming beams with their tops
above roofing level. Although such tops,
except their ends at eaves, will not be
seen from street level, the appearance of
them can hardly be deemed objectionable.

Steel Beams with Reinforced Concrete
Roof Units
Fig. 96 shows this system of design

and construction, and, although it may be
favoured by some designers, it should be,
borne in mind that the reinforced concrete
slabs which may be to 3in. thick, are
very heavy compared with timber -framed
and stress -skinned units. It will be noticed
that the slabs may be formed with reason-
ably fair -faced or smooth surfa6es on the
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underside which would provide a fairly good
appearance' as a ceiling, but the joints
between the slabs should be filled in er
covered. Alternatively, the slabs could be
made with a sheet ceiling material attached
to them by the manufacturer ; there are
several ways by which the units can be made
to provide a neat and good ceiling covering
and to avoid site fixing of ceiling sheets, etc.

Sheet coverings to the roof units may
now be described. They represent the
material on which the roofing material is
laid and that which forms the ceiling. The
ordinary timber -framed units as shown by
Figs. 90 to 92 may have their top surface
covered with either of the following:
(t) Full 1 -in. thick rough boarding. The
thickness may be preferred to be not less
than 1/24th of clear span between the small
timber beams ; (2) gin. thick plywood, or
of a thickness not less than about 1/32nd
of clear span ; (3) As (t) or (2) with a
gin. thick insulation building board laid on
top of the rough boarding or plywood.

The egg -box type of unit, as Fig. 93, may
be covered similarly to the timber -framed
units.

The stressed -skin unit, as Fig. 94, must
be primarily covered with plywood, usually
gin. thick, or of a thickness required by
calculation of the stresses. An insulating
material may be laid on top of the plywood
if desired.

Ceiling coverings to the roof units of the
timber -framed and egg -box types of con-
struction may be of building boards, such
as insulation boards or hardboards, or of
plywood, asbestos -cement sheets, plaster
boards, or any other suitable sheet material.
D E_
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FLAT ROOFS WITH BEAMS PROJECTING ABOVE ROOF-AND FLAT ROOFS WITH REINFORCED CONCRETE UNITS
Fig. 95.-A-Timber framed roof unit. B-Solid timber beam. C-Built-up timber beam. D-Steel beam. E-Timber box beam.
Fig. 96.-A-Reinforced concrete units 4ft. lonl by about ift. 6in. wide with four faced soffit to form ceiling. B-As A hut with building board

bonded to soffit. C-D-E and F-Various kinds of capping to suit different beams.
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THE MAIN PRINCIPLES OF PITCHED ROOFS .
Fig. 97.-A-Steel or timber pre -built roof trusses. B-Sheet roofing. C-Battens for Tiles. D-Timber framework of panelled roof units.

E-Joint in units. F-Tiled roofing. G-Rain-tight cover strip over joint in roofing. H-Ceiling.

The units constructed on the stressed -skin
principle must have a ceiling covering capable
of resisting the tensile stresses which occur
'in the lower part of the units due to them
bending when under load ; plywood, usually
of the structural kind, is suitable- for this
purpose. The reinforced concrete units may
have building boards of the insulation type
which are bonded to the concrete.

The joints between the units require rather
particular attention. There should be no
open joints in the ceiling covering which
coincide with joints between the structural
units. An easy method is to cover the joints
with wood or other small fillets ; but this
must generally be done as site work.

Roofing Materials for Flat Roofs
There are many kinds of materials suitable

for flat roofs, and care is necessary in choos-
ing them to ensure suitability for various
purposes. A fiat roofing material must
primarily be impervious to rain ; it must be
durable, and if a flat roof is used as a roof
garden, as illustrated in the first article of
this series, it must be capable of withstand-
ing hard wear. It should be borne in mind
that the surface of a flat roof is not seen from
the road, and therefore aesthetics need not be
considered very much except if the roof is
used as a garden, when a pleasant coloured
surface may be desirable in some cases. For
ordinary flat roofs which are not subject to
pedestrian traffic-except workmen doing
repairs, etc.-there are many kinds of
materials which are excellent. One of the
most effective and economical is the built-up
felt roofing, which is not of the kind used
for huts and temporary buildings, but a
scientifically constructed roofing consisting of
two or three layers of good quality felt made
in accordance with the British Standard
Specification, each layer having- between
them a compound or mastic which bind
the sheets together and makes the lapped
joints between the sheets perfectly water:
tight. An advantage given by this type of
roofing is that it does not easily crack or
develop defects due to temperature and other
movements which occur in roofs, and that
its- pliability allows it _to be worked easily
to unsCands, turn -downs, and joints.

Zinc , and other metals may be used for
flat roofs ; but I think their cost will prohibit
their extensive use on housing work.

Roofings subject to pedestrian traffic
require much care in their choice, and in

my opinion it is very essential to bear in
mind that many kinds of pre -built roof units
are subject to temperature and other._ move-
ments at the joints, and for this. reason the
joints must receive particular attention when
such materials as asphalt and various kinds
of tiles are used as -a surface. Also, if the
surface' is to withstand traffic, it is even
more important that the joints be also capable
of resisting wear. With these essentials in
mind I recommend that: (t) The units have
a roofing consisting of two layers of built-up
felt on which is laid a single coat of asphalt
or other suitable pre -plastic material, or any
of the various tiles which will be on the
market. The built-up felt roofing Would be
in itself watertight, and it could be turned
up at the sides of each unit to allow the
capping at the joints to cover the turn -up
and thereby make a good watertight joint.
Or where no capping is used, but instead a
flat strip to cover the joint, such strip could
be bedded between the two layers of felt
roofing. It is suggested that cappings or
strips to the joints be formed of zinc or
other suitable metal.

Pitched Roofs
There is no doubt that pitched roofs will

be required to a great proportion of pre-
built houses. There are three very good
reasons for this: (t) Pitched roofs will be
desired by architects and the public for
aesthetic purposes ; (2) they will permit the
use of many kinds of roofing materials which
are unsuitable for flat roofs, and (3) cause
the good balance of use of various kinds of
materials and labour which will be so essen-
tial in the national interests in the post-war
years.

Fig. 97 depicts some of the principles of
good pre -built pitched roof design, and as
the next article will show in detail, light -
framed steel or timber pre -built trusses of.
easily transportable size will form the founda-
tion for roofing units, complete with sheet
roofing materials, or units complete in all
respects except for the laying of roofing tiles,
which may be desired as an alternative to
sheet materials.

Minimum pitches of the roofs should
receive most particular attention, and for this
purpose the tabular information below
will be found useful.

TABLE OF MINIMUM PITCHES] FOR VARIOUS ROOFING MATERIALS

Roofing materials.
See Notes at foot- Lap in

inches
Roofs in ordinary
exposed position

Roofs in very exposed
position

Degrees from
horizontal

Ratio of rise
to span

Degrees from)
horizontal

Ratio of rise
to span -

(1) Ordinary felt ... ... ... ... ... - 14 1 :8 -(2) Built-up felt ... ... ... ... ... - A little fall to cause rain to drain off' the surface
and over any raised .seams.(3) Corrugated steel with end laps .. .. - 14 1 : 8 181 1 :6(4) Asbestos -cement sheets, corrugated Or

-

S 261 1 : 4 291 1 :311(5) Ditto ... ... ... .. ...
(6) Roofings as (4) and (5) but in. one length

9 181 1:6 261 1 : 4
without end laps ... ... ... ... - 111 1 : 10 - -(7) Courtrai du Nord ... ... . ...

(8) Interlocking tiles : Pitches vary- to a
little extent with various makes, but

26 29) ' 1 :31 331 1 :3

., generally allow ... ... ... ... - 381 1 21 45 1 2
(9) Ditto with felt underlay... ... ... - 2911 1 3/ 331 1 3(10) Pantiles ... ... 3 331 1 3 381 1 21(11) Inteilockitii pantiles r.'

'

... 21 29} 1 31 331 1 3(12),Rorpan and Italian tiles ... ... ... 3 39/ . 1 3 381 1 25(13) Spanish tiles ... ... ... ... .. 21 331 1 3 38/ 1 21(14) Asbestos -cement tiles... . ... ... ..: 21 to 3 291 1 31 331 1 3(15) Shingles ... .. ... ... ... ... - 381 1 21 .45 1 2(16) Thatch
(17) Glasy.... -. .:. .. ... .. ..

-- 45
181

1
1

2
8' -22

-
1 . 5(18) 0 Mary plain tiles 10!In. x 61in. 4 2) 381 1 21 45 1 :2 .

22 - 381 1 : 2)
(19) Slates : small as 16in. x tin. .:. ... 3 331 1 3 381 1 : 21
(20) Ditto, medium size as 201h. x 10in. ... 3 XI 1 4 ' 291 1:31
(21) Ditto, large as 21in. x 12in. ... ' .., 3 22 1 5 261 1 :4
" ' .., .. F.

NOTES
Re (8). These may he laid flatter provided top edges and eaves are protected against driving rain.
Re 17). A felt underlay is advisable for roofs in very exposed positions.
Re (8) to (13). There are various types of these tiles and makers should be consulted as to minimum pitch If there id

any doubt. ' -Re (10). A felt underlay is often advisable to ordinary pentiled roofing.
- Re (19) to (21). If the slates are laid to 21in. lap. which is sometimes done in poor quality work for loofa in ordinary

exposed positions, then Increase pitch to that stipulated for roofs in very exposed positions.
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Small Wind-power plants -5
Lamps, Fittings, etc., for Obtaining Best Results from the Windcharger Described in This Series

By W. H. SUTHERLAND (Continued from page 229, April issue.)

RECENT years have seen a marked
increase in the number of amateur
lighting installations in use throughout

the country. In particular, the influx of
American -built " Winchargers " has aroused
widespread interest in this source of free
power, and many technical magazines have
published designs of home-made wind -
generating plants. Little attention has been
given, however, to the layout of the lights
and fittings, on which the ultimate success
of the plant depends. A short account is
given here of some dodges and devices found

to each part of the house ; (b) to do this
with the utmost economy of current con-
sumption. For distribution purposes, the
house is divided into three sections: (i) Two
main rooms-living-
room and kitchen-
w h ere comfortable
reading and working
light is necessary ; (2)
bedrooms and other
rooms where a small
light is sufficient for
normal purposes, with
provision for a more
powerful light at
strategic points when
occasion demands it ;
(3) halls, stairways,
coal -house, etc , where
one or two candle-
power is quite
enough.

The requirements
of the living -room are
best satisfied by two
separately switched
bulbs, arranged (Fig.
t) to throw light on
the two positions
usually occupied on
each side of the fire.
When only one person
is reading, the second
bulb is idle. With
both bulbs in use,
good illumination is
provided over the whole area in front of the
fire, since the cones of light will overlap. In
normal practice, 25 -watt bulbs would be

A converted candle lamp.

effective when used in conjunction with the
windcharger previously described in this
series.
Lighting Problems

yndchalrel lighting two main prob- Fig.
lems .-ge: (a) The minimum working
intensity of illumination 'necessary to supply

29

4.-Bayonet grips
strip of tin.

2 Hack Saw Blades

(a)

Fig. 2.-Two operations necessary to make a bayonet
socket for car bulbs. (1) drill a gin, hole, (2) make two

cuts, using two hack -saw blades.

2

/4

/0

(4)

considered the minimum for such a job, but
sufficient if particular
the mounting. These
fit standard 9/to in.

12 -watt lamps are
attention is given
lamps are made to

A

:4- 3 zAw
"WSW 1111111

Fig. .-Arrangement of lights in living -room. Separately switched
12 or 18 'watt bulbs suspended by flex from bare 7/22 aerial wire

stretched from wall to wall at a height of about 9ft.

bayonet sockets, in any voltage from 6 to
too. Failing this, i2 -watt, clear -glass car
bulbs are just as good. '

Ei=0
RIIEMW) -tilt f 401.

(a) (c)

cut in Fig. 5.-Section and end -view of
bayonet socket for bulbs with

standard sized bases.

Lamp Holders
Whatever the type of bulb used, a holder

is necessary, and this is usually difficult to
obtain. It can be made up easily and rapidly
from odds and ends. For the car bulb, a
piece of light tube is selected with a diameter
about Bin., a long fit for the base of the
bulb., A piece or curtain rod is the most
suitable source of material. Cut the tube
into tlin. lengths. The bayonet grip is
made in two operations. First drill a -kin.
hole right through the tube, accurately
along a diameter, about kin. from one end
(Figs. 2 and 3). Then, using two blades in a
hacksaw frame to give the necessary width,
make a cut down to each hole, slightly to
one side, so that the typical bayonet socket
is produced (Figs. 4 and 5). It is best to
make these cuts separately, by tilting the saw,

(C)

Fig. 3 . -Section
through finished bayonet
socket for motor -car

bulbs
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so that each may be guided accurately to the
correct position. The single contact stud
consists of a brass paper -fastener (t) in the
centre of a disc of fibre -insulating material
(z). The legs of the fastener are passed
through a slit made with a small, sharp
screwdriver ; cut off the legs about t /r6in.
below the disc, open them out to secure
the fastener, and solder on a length of heavy
flex. Pressure between fastener and bulb
contact is maintained by a spring (3), which
is a close fit in the tube. A wooden plug
(4), with a hole for the flex, keeps the spring
in position. A " stirrup" of .bare wire (5), is
soldered to the end of the holder to support
the weight of the lamp and shade evenly
over the centre. The tin shade (6) is
soldered directly to the holder at any suit-
able point.

It is not advisable to make holders for
standard -sized bulbs on this system. A
strip of tin (Fig. 4), is cut to the size shown
and bent into a cylinder around the base
of a bulb, a strip of thick paper between bulb
and tin giving the necessary clearance.
The cylinder is held temporarily with a loop
of -wire and soldered lightly along the joint.
A piece of wooden rod (7), about 9/ loin.
diameter has two fin. holes, separated by
lin., drilled along its length. These holes
are then widened to within lin. of one end
by a ;in. twist drill. Two circular section
wire nails (8), are cut down to about 7/loin.
length, and inserted to act as contact studs.
The heads may need to be filed to pass
freely into the +in. holes. Two small springs
(9) preferably of brass or copper, press on
the heads of the nails. The springs are
best held in place by two 6 B.A. bolts (to,
Fig. 5). The bolts act as terminals for the
flex, and are arranged " back-to-front," as
shown, to support the weight of the lamp
evenly. Flat surfaces are obtained for the
bolts by four hacksaw cuts. The tin is
held in position on the timber by small
screws or tacks, and the shade (it) is
soldered to

Shade Construction
The shades for these lamps are made from

tin, polished well with a metal polish. A
r2in.. gramophone record is suitable for
marking out the circle, but if a big enough
sheet of clean tin is not to hand, open out
two canisters, at least bins. long and 4ins.
diameter, and mark two semicircles. Solder
these together along one half of the common
diameter, leaving the other' half free for
bending purposes. Shape the tin into
whatever size cone is required, and, after
cutting away the extra tin, solder lightly
along the joint. Cut a hole at the apex
to fit the holder - in use, and enamel the
back of the shade to suit the colour -scheme
of the room. The angle of the cone may
lie anywhere between 90 deg. and 135 deg.
The shades are soldered directly to the
home-made holders described.

Wiring Details
On low voltage system it is essential to

use the largest possible diameter of wire, so
that the voltage drop along it may remain
small compared with the voltage of the
battery. Heavy rubber -covered cable is

3

15 /4 /2 /2

Fig. 7.-Back and side views of " snap -action"
change -over switch for use with double filament Fig. 6.-Details of the adjustable reading Fig. 8.-Connections for double -filament 18/3
6-8v. 18/3 watt bulbs for use in reading lamps. lamp, showing the retort dauips. bulb, using  the switch shown in Fig. 7.

expensive and scarce, and the best substitute
is bare 7/22 aerial wire, which can be
bought quite cheaply in rolls of soft. or
zooft. It should be nailed or stapled along
walls so that opposite polarity wires are
separated by at least two or three inches.
To save material and power, the wires
should be stretched directly from one point
to another on their journey from battery
to lights, rather than follow neatly the
contours of the building. Fig. r shows this
plan adopted in the wiring of the living -
room. Three lengths of 7/22 wire are
stretched tightly from hooks across the

A useful reading lamp which
any angle.

room, and the bulbs are suspended by heavy
flex soldered to the bare cross -wires. The
two outside wires are positive, coming from
the two switches inside the door, and the
inside wire is a common negative for both
bulbs. Any one 7/22 wire may feed bulbs
totalling 24 watts on 6 -volt circuits, where
the drop in voltage will be 0.045 volts per
yard. Small 6 -watt bulbs can be supplied
through t8 S.W.G. wire taken from an old
dynamo field coil or ignition coil, provided

can be tilted at
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the distance from battery to bulb is not
too great.

In the bedroom, a 6 -watt car -bulb, with
a small tin shade about bins. diameter, gives
a satisfactory light, but a socket should be
provided for a bedside reading -lamp con-
taining a 12 or 18 -watt bulb. The bases
of old plug-in coils form very useful sockets,
which can be placed at suitable points
throughout the house where a good intensity
of illumination is needed occasionally.
Fig. 6, and the illustration above, explain the
construction of a very useful and versatile
lamp, which can be arranged, by a readjust-
ment of the clamps, to throw intense light on
the most awkward positions. The shade is
semi -cylindrical, and is easily made from tin
canisters, soldered at the joints. It should
be large enough to surround the bulb com-
pletely. A bulb -holder with a built-in
switch is used. Retort clamps (i t), of- the
type used to hold school laboratory appara-
tus, make an ideal stand, which can be
attached to any support. When used as a
bedside reading lamp, it clamps neatly to
the top rail of the bed, throwing the light
just wh-ire it is needed.

Screw Top

Cycle Dynamo Bulb

Fig. 9.-Partial section of hall or stairway
light using a cycle dynamo bulb in a clear glass

screw-top jar.

Converting Old Lamps
Old candle or oil lamps, with good silvered

reflectors, can often be converted into ideal
reading lamps. The illustration on page 267
shows a typical conversion, using an old
parabolic reflector candle lamp. A small
toggle panel -mounting switch is fitted into
the base. The best type of bulb for these
lamps is a double filament double contact
car bulb, rated usually at 6/8 volts, 18/3
watts. The appropriate filament is selected
by a small change -over switch, made from
the wiper of an old wire -wound rheostat
or volume control, moving over small round -
headed brass 6 B.A. bolts arranged on a
piece of fibre or paxolin (z2). The wiper
(13) moves in its original bush (14), and
just touches a pair of the bolt heads, giving
a pleasant " snap -action " as it crosses the
central bolt. Two small bolts (15) act as
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stops. Fig. 7 shows details of the construc-
tion of this switch, while it can clearly be
seen on the base of the reading lamp shown
on page 267. Fig. 8 gives the connections
necessary when using the switch to control
a double filament bulb. From this it is
obvious that the holder could be wired up
with only one contact -stud in use, the second
wire being attached to the metal of the
holder. Changing from one filament to the
other would then be effected merely by
reversing the bulb in the holder, so that
the " live " contact stud of the holder would
touch the other contact of the bulb. This
would eliminate the change -over switch, and
is particularly useful for positions where a
strong light is needed only now and again
(e.g., a shaving light for the bathroom).

For passages, stairways, etc., screw -base
6- or 8 -volt cycle dynamo bulbs are ideal.
These can be mounted very artistically
under clear glass ointment or cosmetic jars

NEWNES PRACTICAL MECHANICS

with screw lids, attached either flat against
the wall or roof, or by a small aluminium
bracket. Fig. 9 gives an idea of the way
in which it is made.

Total Load
With an installation consisting of I2 6 -volt

lights, arranged on the lines suggested, the
total load will rarely exceed 6 amps., while
the average nightly load over a period will
be about 3 amps., provided reasonable care
is exercised in switching off unnecessary
lights. Allowing five hours for each night,
the average consumption would therefore be
about 4. kilowatt hour per week. Allowing
a battery efficiency of So per cent., and an
average charging rate of 8 amps., this would
need about 16 hours charging in every week
of 168 hours, or one hour in every so. Wind
surveys reveal that we get about 2,000 hours
of to m.p.h. winds over most of the country
.during the year, which works out at about

Useful Workshop Devices
Two Home-made Appliances for

THE following constructional details of
two useful home-made devices may
prove of value to other readers.

Combined Bench Grinder and Circular
Saw
Mr. R. C. Bolton's (Liverpool) letter in

the January issue gave me the idea for what
is considered an improvement on his model.
I used the rear hub of a cycle instead of a
front one, but this, I think, is optional. A
general view of the finished tool is shown in
Fig. t. The following parts are required,
which cost roughly the amount stated :

s. d.
3 6
9 0
7 0

1 Rear cycle hub .. . , ..
I (5in.) emery wheel .. .. ..
t 76in.) circular saw.. .. .. ..

lin. sheet metal (mild steel or iron) bent
and welded, as shown, plus fitting,
turning, etc. .. .. ..

I I lin. diameter pulley wheel
I 3ft. length circular leather belt

Bolts, washets, bushes, etc.

20 0
6
3

TOTAL. . 40 3

The sheet metal is first bent to form the

S'Emery
Wheel

Hub
Casing

rs

the Amateur. By B. T. MACTAVISH

letter " E " less centre " bar," thus forming
the saw table and base. A sheet, 8in. by 4in.
by kin. is then welded about Tin. from saw
slot, towards vertical support (see Fig. s).
This forms the suspension for the saw end of
the spindle. The upright forms the sus-
pension for the grinder end of the spindle.
The cycle hub was then dismantled, and a
lin. piece removed from the outer casing.
The pulley wheel, obtained from a window
sash pulley, was then welded to the centre of
.the spindle, taking care not to bend the
spindle (as happened in my case). The hub
was then reassembled after fitting to its
suspension. The ball -bearings were grease
packed. It is necessary to decide on the
direction of rotation (i.e., towards one) in
relation to the spindle, which must he fitted
so that the bearing retaining nuts tend to
loosen in use against the grinder and saw.
Alternatively, these nuts may be locked with
split pins, fitted through the drilled spindle.

A tool grinding rest was fitted in a slot, to
compensate for wear on wheel, as shown in

Fig. 1. The whole is
driven by a h.p. electro-
motor, with pulley wheel

Saw of approximately 2 in.
Table diametcr. This gives a

machine speed of approxi-
mately 2,000 r.p.h., which

Nut causes no play or noise if
carefully assembled. The
length of saw slot is
variable, but I allowed
about two-thirds of the
saw to be above the table.
This, of course, determines
the height of the spindle
mounting above the base
plate.

The motor for this
machine is foot controlled,
using an easily -made pedal
switch on the following
lines :

ZS/ot

Ball Bearings

6'Circular Saw

Jg Sash Pwiey

24'Nfild Steel

Bench

Fig. t.-Sectional view of bench grinder and saw, and derail of hub,

Pedal Swit .h
Obtain a bakelite-clad

switch of the Crabtree pat-
tern with a long and
square -sided lever. The
spring action should be firm
and of the Q.M.B. type.
The lever was drilled
r/i6in. to take al fine
brass bolt and nut about
I in. long. Two strips of
aluminium were cut, 31in.
by tin. by sin., one end be -
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one windy hour in every five, or more than
sufficient to supply the load mentioned. The
weak point in this reasoning depends on the
fact that many of the 2,000 hours of wind
will come in the form of sustained gales,
lasting up to 24 or more hours, with hardly
a break. To make good use of such windy
periods, large storage capacity is necessary..

Accumulators
The single car accumulator, with a top

capacity of too amp-hoins, is obviously
insufficient. Several accumulators in
parallel go a long way to solve the prob-
lem, but large glass house -lighting 2 -volt
cells are the ideal solution. These cells have
correct charging rates of about zo amps.,
and can be fitted with visual charge
indicators taken from old Exide radio
batteries.

ing drilled r;i6in. to fix one each side of the
switch lever via the small brass bolt (see Fig. 2).
The other ends of these strips were drilled
iin. to take suitable xiin. bolt and spacers.
The pedal was made of wood, 7in. by If in.
by lin., hinged to baseboard with tin. butt
hinge. The free end was drilled through its
width to take the fin. bolt and spacers, the
latter being made from indiarubber.The return
action is comprised of the inner spring from a
car valve spring assembly, fitted with adjust-
able tension to suit the switch mechanism.
The baseboard was mounted with 4 rubber
feet, and should be sufficiently large to keep
the pedal upright when in use. The pedal
switch was connected in parallel (with
detachable 2 -pin 5 amp. plug and socket)
with the " static " motor switch, mounted
on a board along with its " cross -arm "
reversing switch and bench light switch.

,ritotr

fever Slot

AlunKniug, Strip
S2Xa

Pedal

Rubber Spacers

Pedal

Baseboard

Pedal

A Q.M.B. action switch,
with square section lever.

Fulcrum

Valve Spring

Baseboard

Fig. 2.-Details of pedal -operated switch.

11\
1111

2
,

Bolt

22 Screw

'Tension
Adjustor

Connecting
Strips

Switch
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Types of Aircraft Engines
Their Development and Uses in Modern Machines

By T. E. G. BOWDEN, Grad.R.Ae.S., M.I.E.T.

AERO-ENGINES have developed from
those used by the pioneers of aircraft
construction developing under 20 h.p.

to the present-day engines developing over
2,00o h.p., with a possibility of even higher
outputs. In the earlier stages steam engines
were utilised, e.g., the aircraft designed by
Sir Hiram Maxim in 1890 was fitted with
a boiler and two steam engines.  The dis- '

advantage of this type of engine was the
high weight per horsepower, and when the.

the cylinders arranged behind each other,
and radial engines with the cylinders
arranged radially.

Fig. t (a) illustrates the vertical in -line
type and, as will be seen, the cylinders
are arranged vertically above the crankshaft.
This design is used mainly for the smaller
type of engine fitted to training or sporting
aircraft and developing approximately
too h.p.

An inverted in -line engine arrangement is

Vertical in -line. Inverted in -line. Vee.
Fig. 1.-Various-engine types.

petrol engine was developed, the steam type
faded into the background.

Although they suffer from the weight dis-
advantage, steam engines possess important
advantages, e.g., no carburettor, lower
revolutions, thus not requiring a reduction
gear, and the fact that power is maintained
at high altitudes. There have been experi-
ments to try and produce a light steam
engine, but so far it has not proved a prac-
tical proposition. The possibility of steam
engines being used in the future must not be
overlooked as their advantages are well worth
trying to utilise.

Petrol Engine Development
The first petrol engines were extremely

heavy, and if a light and efficient engine
had been developed earlier the first free
flights would nave taken place several years
before they actually occurred. The engine
used by the Wright brothers developed
15 h.p. at 1,300 r.p.m. for a weight of
approximately 25o1b. Two airscrews were
driven from this engine by means of chain
drives.

A great deal of development took place
during the 1914-18 war, a typical engine
being th Rolls-Royce Falcon (250 h.p.).
Both in -line and radial types were built, the
rotary .design being used for a period. The
Gnome air-cooled rotary engine was one
of the most successful of its type, develop-
ing I h.p. for evety 41b. weight. In this
design the crankshaft was fixed and cylinders
rotated around it with the airscrew attached.
One of the main disldvantages was the
amount of lubricating W. used. Also the
detail components required careful manu-
facturing to enable the whole assembly to
balance correctly.

Cylinder Arrangement
The types of aero-engines in present-day

use may be generally classified by their
cylinder arrangement and whether they are
liquid or air cooled. Types of cylinder
arrangement are illustrated in Fig. I. The
two main classes are : in -line engines with

Inverted Vee.

illustrated in Fig. t '(b) and this design has
proved extremely popular. One of the main
advantages is the fact that the view from
the pilot's cockpit is improved as compared

Fig. 2.-" W " engine, and " X " arrangement.

with that obtained when a vertical in -line
engine in fitted. The cylinders being
arranged underneath the crankshaft enable
the profile of the nose portion of the aircraft
to be arranged to give excellent vision for
the pilot. The number of cylinders for this
type (and also for the vertical in -line) is
usually four or six, and the maximum horse-
power approximately zoo, to 300 h.p.

An additional advantage is the fact that
due to the cylinders being in a lower position

the engine is more accessible from the
ground for maintenance purposes. In a
typical light aircraft no trestles are required
and the minimum of equipment is needed.

-; The cross-section area of the vertical and
inverted in -line designs is small and the
drag incurred is not excessive. A typical
inverted in -line engine is the Cirrus Minor,
a four -cylinder design developing a maxi-
mum of 90 b.h.p. at 2,600 r.p.m. The bore
and stroke are 3.74in. and 5.00in. respec-
tively. A medium compression ratio of
5.8 : r is used.

The Menasco Buccaneer is a six -cylinder
inverted in -line design developing a maxi-
mum of about 300 b.h.p at 2,400 r.p.m. This
engine has a weight of 1.91b. per horse-
power. The compression ratio in this
engine is 5 5 : I and it is fitted with
a centrifugal supercharger.

N'ee Arrangements
The Vee arrangement has been adopted

almost universally for the more powerful
liquid -cooled in -line engines. The majority
of these 'engines possess 12 cylinders
arranged in two rows of six. It would be
impracticable to arrange all the cylinders
one behind the other due to the length of
engine required. A common crankshaft is
utilised, resulting in a compact unit. The
frontal area is small and the profile allows
an efficient streamline form to be designed
when fitting this type of engine to an aircraft,

An additional advantage is the fact that
when fitted to military aircraft, machine-gun
bullets will tend to glance off the cowling
rather than penetrate due to the profile.
This allows a lighter weight of armour to be
fitted.

This design of engine is shown in
Fig. t (c) and is fitted to the majority of
present-day high-speed British aircraft. The
weight per horsepower has dropped from 31b.
to approximately rlb., with an increase in
horsepower from 400 to 2,000 during the
last 25 years.

The angle between the two sets of
cylinders is important and is usually 6o
deg. The reason for this value is as follows.
In the case of a 12 -cylinder engine the
number of power strokes per one evolution
of the crankshaft is six. By arranging the
cylinders at 6o deg. to each other the power
strokes follow each other at regular intervals,
i.e., at 6o deg

A typical engine of the above design is
the Rolls-Royce Merlin . which is manu-
factured under various mark numbers for
different purposes. The cylinder blocks are
separate aluminium alloy castings incor-

Fig. 3.-" H" engine.
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porating the cylinder heads. These blocks
are attached to the cast aluminium crank-
case which is in two halves. The lower half
incorporates the oil pumps, hydraulic pump
drive and forms the sump. In the upper
half are mounted the reduction gear and
main bearings. Steel liners are fitted to the
cylinders and incorporate rubber jointing
rings to prevent loss of coolant and to
provide good joints. The supercharger is
mounted at the rear end, and is of the
centrifugal type

inverted Vee
The inverted Vee design, illustrated in

Fig. t (d), has been developed mainly in
Germany. The Junkers firm have produced
many inverted 12 -cylinder, liquid -cooled
engines. The general design does not
differ from the other Vee type except that
in these engines the fuel is injected direct
into the cylinders, this method being
described later.

Air-cooled inverted Vee types are also
used and have proved extremely efficient.
The problem of cooling these engines has
developed several novel ideas, and the method
adopted for the Gypsy 12 is extremely inter-
esting. "= Instead of taking cooling air from
the engine cowling it is taken from two inlets
in the wing leading edge, one each side of
the engine. The air then flows forward to
the engine and passes round the cylinder
fins. After performing its duty the air is
vented out underneath the engine by means
of an adjustable gill.

By adopting the above method an efficient
profile giving a very small amount of drag
may be designed. To control the amount
of air passing through to the engine the
adjustable gill may be opened or closed. For
cruising conditions the gill is practically fully
shut, as the amount of air passing through
is sufficient' at these speeds.

W Arrangement
An alternative arrangement to the V is the

W design illustrated in Fig. 2 (a). An alterna-
tive name is the " Broad Arrow " arrange-
ment. In this case there are three banks of
cylinders arranged at 6o deg. to each other.
By this means the engine can be made shorter
in length, which is a definite advantage. The
main reason why this arrangement has not
been adopted is the fact that the frontal area
is greater than the Vee engine.

However, this design was used for a period
when aircraft speeds were not high and
drag was not so important as it is now.
A successful engine of this type was the
Napier Lion. This engine had three banks
of four cylinders and developed about Soo
b.h.p. at 2,000 r.p.m. The bore and stroke
were 5.5in. and 5.i25in. respectively.

X Arrangement
Fig. a (b) illustrates the X arrangement,

which is in effect a Vee and an inverted V 

Engine

0 0
0

(b) Shaft

Fig. 5.-Opposed engine, and wins
installation.

placed one on top of the other By this
means 24 cylinders can be accommodated for
an extremely small frontal area. The horse-
power developed by this type of engine is
extremely high, at least 2,000, and probably
with more development up to 3,000 b.h.p.

The Rolls-Royce company developed an
engine of this type named the Vulture and
which was fitted to the Avro Manchester
bomber. A 24 -cylinder German design is
the Mercedes -Bev engine. These engines
are still being developed and even higher
horsepowers may be expected.

H Arrangement
This arrangement of the cylinders has

been in use for some considerable time. As
will be seen from the diagram (Fig. 3) two
crankshafts are required with a consequent
increase in the number of parts. The advan-
tages of this arrangement are as follows.
When high-powered engines are required it
is more efficient to increase the number of
cylinders lather %than increase the size of the
cylinders above a certain limit. Higher
engine speeds are also obtainable and the
cooling is easier than when larger cylinders
are fitted.

10 Cylinders
in 2 Rows

Fig. 4.-Single row and double row radio!
engines.

The Napier Dagger was an H -type engine
with 24 cylinders developing i,000 h.p. at
4,000 r.p.m. This engine was air-cooled and
weighed approximately 1.51b. per horse-
power. Further developments of the H
engine have taken place, but full details have
not yet been released.

Radial Engines
As shown in Fig. 4 (a) the cylinders in a

radial engine are fitted radially around the
crankcase Due to the position of the
cylinders the problem of cooling is not so
difficult as that for in -line air-cooled engines.
At one time it appeared as though the radial
engine was being superseded for all the faster

/ let

Opening irr
Sleeve

Coinciding
with Cylinder
Opening

Sleeve

Fig. 6.-Section

aircraft, but recently, due to 'careful cowling
and increased output, they have been used
to the same extent as have the in -line liquid -
cooled engines.

The number of cylinders varies from five
to 18, a normal maximum of nine being
arranged in one row. Above this figure the
cylinders are arranged in two rows as shown
in Fig 4 (b). An interesting point is the
fact that odd numbers are always used for
each set of cylinders, and fire, in the case of
a seven -cylinder engine, 1-3-5-7-2-4-6. The
reason for this is to obtain evenly spaced
power stroke impulsion, 1-3-5-7 for the first
revolution of the crankshaft and 2-4-6 for
the second revolution.

An advantage of the two -row design is
the fact that the frontal area is reasonably
small and allows a considerable increase in
power without increase in drag. If desired,
the same output may be obtained from a
two -row engine with more cylinders than
a single row and at the same time possess a
smaller frontal area. In the future, no doubt,
three -row radials are a possibility.

Radial engines vary from the light seven -
cylinder Pobjoy type developing a maxi-
mum of 95 b.h.p. at 3,65o r.p.m. to the
Wright Cyclone which develops 2,000 b.h.p.

Horizontally Opposed
Fig. 5 (a) illustrates the horizontally

opposed design in which the cylinders are
mounted above and -below the crankcase.
The main advantage and probable future
use of this type is the fact that it may be
fitted within the profile of a wing, thus
reducing drag to an absolute minimum.
The airscrew shaft may protrude either from
the leading or trailing edge to form an
extremely compact assembly. By careful
designing of the mountings and access
panels, the maintenance difficulties should
not be any worse than those of many present-
day aircraft. Fig. 5 (b) shows such an
engine driving a pusher airscrew.

A small opposed engine is the Continental
(American) four -cylinder design which
develops 5o h.p. at approximately 2,000
r.p.m. A larger engine is the Lycoming,
also American, which has 12 cylinders and
develops 1,2oo b.h.p. at 3,400 r.p.m.

Sleeve -valve Engines
Sleeve-va've engines are now firmly

established, and are being used in ever
increasing numbers One of the main advan-
tages of this type is the reduction in the
number of working parts, as there are no
tappets, push rods, etc. The principle of
operation is as follows. From Fig. 6 it will
be seen that the cylinder contains a sleeve
with apertures at the upper end. The
sleeve is rotated by gears from the engine
crankshaft and moves up and down as well
as partly rotating The apertures, or ports,
as they are termed, line up at the correct
times with the inlet and outlet connections
of the cylinders. The cycle is the same as

Exhaust

Ho/es not
Connected

Cylinder

Driving Gear

of sleeve valve.
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Tank

De -Aerator

To Cylinders (12)

Injection Pump

Fig. 7.1njectiort system.

that for the poppet valve engines, i.e., all
the ports are shut in the compression stroke,
etc.

There are many other advantages, apart
from the reduction in the number of parts,
and several of them follow. Firstly, the
sleeve -valve engine is 'comparatively silent
in operation due to the elimination of the
usual valves. Secondly, it is possible to
use higher compression ratios with higher
boost pressures. Thirdly, the volumetric
efficiency is high, due to the large port
openings which allow the mixture to flow
into the cylinder very easily.

The Bristol Hercules is a typical modern
high-powered sleeve -valve engine. It is a
r4 -cylinder, two -row radial, developing
1,400 h.p. at 2,80o r.p.m.

Petrol Injection Engines
The method of delivering fuel to the

engine by the direct injection system has
now been developed to .a high degree of
efficiency. Germany has been the main
country for this type, and a typical engine
is the B.M.W.8or. The carburettor is not
required, and in its place there is a fuel
metering unit. Fig. 7 illustrates the system
diagrammatically.

The fuel may be directed to the cylinders
themselves, or to the induction system. In
the first case the fuel is delivered at intervals
during the compression strokes. This is
known as direct injection. In the second
method, or continuous injection, the fuel
is fed into the induction pipes so that the
usual petrol -air mixture is drawn into the
cylinders.

A more detailed description of the direct
injection system is as follows. The fuel
injection pump unit is fitted between the
Vee arrangement of the cylinders and

' receives petrol from the tanks via a normal
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pump. Before passing to the injection pump
the fuel is de -aerated.

The pump unit consists of a series of
plungers, one for each cylinder. These
plungers are operated by means of cams
which give a quick delivery movement and
allow the plungers to be returned by means
of springs. The fuel is then fed to the
cylinders via the injectors which are screwed
into the cylinder heads. To obtain an
efficient jet of fuel, the injector is designed
to produce a hollow, conical -shaped jet of
approximately 6o deg. The amount of fuel
injected can be varied by rotating the
plungers.

An automatic control to give the required
mixture strength is connected to the
plungers. The control is a capsule and
operates under the varying air densities
occurring in the supercharger diffuser.
Manual operation by the pilot is also catered
for by the necessary linkage.

By doing away with the carburettor icing
problems are non-existent, provided the air
intake is guarded correctly. The danger of
fire occurring is also lessened, and the
mixture delivered, is more uniform than that
delivered by the normal carburettor.

C. I. Engines
Compression ignition engines function as

follows. By compressing a gas the tempera -
Crankshafts
Geared TogetherExhaust Ducts

Scavenge Ducts

Fig. 8.-Diagrammatic section of a Junkers
Jumo.

ture increases until it reaches a point at
which self -ignition takes place. Thus, no
ignition system is required, an important
advantage. The actual fuel is infected into
the cylinder almost at the end of the
compression stroke and ignites immediately.

To obtain the high temperatures required,
the compression ratios of C.I. engines are

'Injection Points

extremely high, an average figure being
18 : I. Instead of petrol, oil is used as
the fuel, and thus the danger of fire is
greatly reduced. Unfortunately, due to these
high compression ratios, the engine has to
be strengthened considerably, thus adding
to the weight. This disadvantage outweighs
the advantages of cheap fuel and low con-
sumption, otherwise C.I. engines would be
used in far greater numbers than they are
at the present time.

An interesting C.I. engine is the Junkers
Jumo, of which several versions have been
constructed. They are' of the opposed piston
two-cycle type, developing a maximum of
Soo b.h.p. at 1,850 r.p.m. Six double
cylinders are incorporated as illustrated in
Fig. 8. The engines are water-cooled, and
have proved quite efficient.

Aspin Engine
The unusual feature of the Aspin engine

is the fitting of an unorthodox cylinder head
valve assembly. A rotary valve fits into
a conical head, which opens and closes the
inlet and exhaust ports at 'the correct
intervals. . The advantage of this design is
the elimination of the usual hot -spots which
occur in the poppet valve engines. This
makes possible the use of a higher compres-
sion ratio without the dangers of detonation.

Barrel Engine
Another unusual engine is that in which

the cylinders are positioned parallel to the
main shaft. To rotate this shaft a swash-
plate is attached and operated by piston
rods from the pistons. The main advantage
of this engine is the small frontal area,
approximately one half of the normal radial
design. Viewed from the front, the main
shaft is central and the cylinders are arranged
radially with their axes running parallel with
the shaft.

Conclusion
Of the various types of engines described,

the sleeve valve appears to be the one to
be used chiefly in the next few years.
Development of the flat type of engine is
likely, as in the future they must be housed
within the wing profile to reduce the drag
to a minimum. Compression ignition
engines with a reduced weight per horse-
power may rival the other types, and by
using oil should prove attractive for post-
war transport aircraft.

Typhoons in the Making
THE production of the Hawker Typhoon

single seat fighter is now approaching
that of the Hurricane, a great number of which
were supplied to the R.A.F.

The Typhoon fighter-bomber has already
shown itself more than a match for
any of its German " opposite numbers." This
'plane carries two 5001b. bombs with thin
casings which have the blasting power of
ordinary bombs twice their weight. With
this i,000lb. bomb logd it can fly at 400
m.p.h., nearly twice the speed at which our
1939 medium bombers carried the same
weight. The new fighter-bomber is superior
to the F.W.i9o, in that the German machine
can stay over a particular target for Only
a few. seconds, whereas our 'plane can make
deep inroads over enemy territory.

The illustration shows many Typhoons
being assembled at a Hawker factory. The
Typhoon is reputed to be one of the most
formidable fighter aircraft yet in service.
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Refroeratzon .Applications
REFRIGERATION is taking a very

active part in the war effort, the
extent of which is not generally

realised. Apart from the preservation of
food, it is concerned with the manufacture
of synthetic rubber, oil refining, explosives,
photography, fuse loading, plastics, petro-
leum, lens grinding, welding, and other
processes too numerous to mention. Air
conditioning alone has made possible the
amazing accuracy of the modern bombsight,
various firing devices, and any process where
a very close degree of tolerance is required.

In the Aircraft Industry
It is in the aircraft industry that refrigera-

tion has made the greatest contribution. The
testing of engines, instruments, carburettors,
investigation into ice formation on lifting
surfaces and airscrews, production of strato-
sphere conditions, and the fitting of bearings
by shrinkage, necessitated the production of
low temperatures in the region of -70 deg. F.
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Its Uses and Method of Operation
By A. S. PASCOE

Evaporation Temperatures
Evaporation temperatures in the region of

- too deg. F. meant that the compressor had
to be able - to handle large volumes of
refrigerant, at low pressures in the region
of 28" vac. At a standard evaporation tem-
perature of 5 deg. F. Freon has a volume
of 1.485 cu. ft. per lb. ; at -70 deg. to
- too deg. F. the volume is increased 20 to
25 times (see Fig. 1.). The refrigerating
effect is dependent upon the weight of gas
circulated, and to produce t ton or 200
B.T.U.s of refrigeration per minute at 5' F.
requires the removal of 5.81 cu. ft. per
minute, volumes 20 to 25 times as great
necessitated large cylinder displacement.
This was overcome by fitting a boost or first
stage compressor, which enables the second

-60 -50 -40 -30 -20 -/0
Temperature in Degrees Fahrenheit

Fig. I.-Volume and evaporation temperature curve.

to -- too deg. F. Low temperatures were
usually produced by means of CO2 machines,
or wlid CO2. The production of these
specal machines would cause delay, so
several of the fractional and small horsepower
manufacturers decided to use their existing
products, with the added advantage that
service and spares were available in all parts
of the country. This, of course, entailed the
use of existing refrigerants in use, particu-
larly Dichlorodifluoromethane, known in the
trade as Freon. Doubts were expressed as
to whether the low temperatures involved
could be produced with these refrigerants.
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example, a condensing unit oft ton capacity
working at 5 deg. F. evaporation, and 86 deg.
F. condensing is required to circulate 3.92 lb.
of refrigerant per minute. If the condensing
temperature can be reduced to -40 deg. F.
it would be only necessary to circulate
2.5381b. .per minute. Theoretically, the
volumetric capacity of the compressor could
be reduced from 5.81 cu. ft. to 3.77 cu. ft.
It is thus possible to keep compressor sizes
within reasonable limits. In actual practice
the head -laden gas from the second stage is
cooled by water, part of the condensate then
being used to cool the remainder in the
liquid receiver. The heated gas from the
precooler is then carried back to the second
stage for recompression, as shown in Fig. 3.
Another method is to expand the condensate
coming off the condenser, through an expan-
sion valve into the liquid receiver.
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Fig. 2.-Refrigerating effect in relation to heat content.

stage to work on a back pressure of olb. to
17lb. per sq. in., which also increases effici-
ency by reducing the ratio of evaporation to
condensing temperatures. It was also neces-
sary to cool the condensate to as low a
temperature as possible, otherwise the size of
the condensing unit would be prohibitive,

'due to low efficiency.. The refrigerating effect
per lb. of refrigerant is found by subtracting
the heat content of the liquid from the total
heat content of the gas coming off the
evaporator. If the heat content of the
liquid can be reduced, the refrigerating effect
can be increased (see Fig. 2.) To quote an
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Two -stage Unit
One manufacturer has used a standard

twin -cylinder compressor, to act as a two -
stage unit, by means of suitable alteration to
the cylinder head. Another has used a
separate condensing unit, to cool the con-
denser of the main unit. This, of course,
obviates the use of stage compression and
simplifies design (see Fig. 4). Oil separa-
tion must be Used, otherwise any oil carried -

into the evaporator will solidify, and either
choke the system or considerably reduce the
rate of heat transfer.
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Half -inch or Three-o
The Possibilities of Heavier
- Armament for Aircraft

By RAY GORDON

AMERICAN claims to have destroyed
such large numbers of enemy fighters
in the course of bombing raids over

northern France (and, to a lesser degree,
over Germany), while indisputable, are still
accepted with, shall we say, considerable
reserve by those who have not yet realised
the terrific weight of defensive armament
carried by the American bombers. Pride in
the exploits of our own aerial gunners, and
highly justifiable pride it is, too, tends to
blind us to the fact that the Americans have
been auicker than the British to learn the
lessons of aerial combat, and that, in
consequence, their heavy bombers are now
streets ahead of ours in so far as defence
against enemy fighters is concerned.

As bombers, the Flying Fortresses may
not be quite so efficient as our own Stirlings
and Lancasters, carrying as they do a smaller
bomb load. But it is an essential for
bombing raids that the bombers get through,
and return, without an undue number of
losses. True, our bomber crews have always
achieved their objective, and wrought terrific
destruction, but that is no reason why we
should overlook any means of cutting down
our losses.

The German Policy
In the Battle of Britain our fighters proved

that German policy, which relied on the
speed of its bombing 'planes *rather than
defensive armament, was fundamentally
wrong. Our fighters shot down the enemy
to such an extent that the Luftwaffe had to
call off large-scale daylight bombing raids.

The Germans were not alone in thinking
that the. high -flying and comparatively fast
bomber did not need heavy defensive arma-
ment. The American Flying Fortress, most
boosted of all big bombers, was, in its
earlier versions, almost completely unarmed.
Its sponsors claimed that its ceiling and
speed were such that no enemy fighter could
get within attacking range . . . but long
before it could be put to a real test American
designers were profiting by the lesson which
the R.A.F. had learned, at the enemy's
expense, in the Battle of Britain. R.A.F.
policy was to install power -operated gun

hree ?

Aerial view of American " Thunderbolts "flying over the clouds.
One of the heaviest single -seat fighters in service, the machine is designed for high altitude flying-
around 40,000 ft., and has a top speed of 400 m.p.h. The armament consists of eight .sin. calibre

machine guns, giving a total rate of fire of 6,400 rounds a minute.

turrets on its heavy bombers. U.S.A.
designers, looking one step further ahead,
paid less attention to power -operated turrets,
and concentrated on increasing the weight
of defensive armament . . . the famous " half -
inch " gun 'against our .303 inch.

The Fortress
Are we lagging behind the Americans?

The Fortress II is now a Fortress in more
than name, and has proved its ability to
carry out deadly bombing raids while shoot-
ing down the attacking enemy fighters by
the score. Our bombers, admittedly
handicapped by the fact that they are
principally used on night operations (the
bulk of- the American raids having been
carried out in daylight) not only fail to reach
the impressive American scores, but are
themselves all too frequently shot down.
(The exact figures are known only to the
Germans, naturally, but, taking a line
through announced figures of German
bombers brought down over this country by
our fighters as against by our ground defences,

it is fair to assume that a large proportion
of our losses over Germany are occasioned
by attacking night fighters.)

Turrets
Our bombers may be equipped with

impressive power -operated turrets which
enable the gunner to train and fire his guns
quickly and accurately, but are those guns
themselves capable of the task demanded?
A turret fitted with four .303in. machine-
guns can pump out over 4,000 bullets per
minute to an effective range of 400 yards.
The obvious defence to this is to equip the
attacking fighter with armour which, while
light enough not to interfere with the 'plane's
performance, is yet heavy enough to resist
a .3o3in. bullet at normal range, and,
further, to equip the fighter with armament
which has a greater range than the .3in.
gun, so that the attack can be delivered
from beyond the effective range of the
bomber's gunners.

And this is what the Germans have done.
A cannon -armed fighter can " tail" one of

A large petrol wagon filling up the tanks of a Flying Fortress at a base somewhere in England.
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the bombers, keeping out of range, and pick
off the bomber at leisure.

At first sight the American bomber would
appear inferior in defensive armament. It
can bring fewer guns to bear on an attacking
fighter, most of the guns are manually
trained, and are slower in coming to bear on
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much larger) without enlarging the turret
structure, and, in consequence, altering the
airframe to accommodate it. But it does not
seem,to be necessary to carry four .5in. guns
in a turret . . . two .Sin. guns would be more
effective than four .303's.

It might even be possible to go one step

 Bombing up a Typhoon fighter bomber. This single -seater day and night fighter is powered by a
2,400 h.p. Napier Sabre engine. Two types of Typhoon are now in service, MKiA, equipped
with twelve .303 machine guns, and MKIB, with four zo mm. cannon. The muzzles of two of

these formidable weapons can be clearly seen in the illustration.

the target, and the .5in. machine-gun has an
appreciably lower rate of fire, something over
boo bullets per minute as compared with
the i,000 plus of the .3o3in. gun.

Facts about Bullets
But, outweighing all these apparent

defects, are two vital factors . . . the .5in.
bullet reaches out to an effective range of
800 yards, and the combination of higher
muzzle velocity and very much increased
weight give it a penetrating power far in
excess of the .303in.

An enemy fighter attacking a bomber
armed with .5in. guns has to keep at least
800 yards away, instead of 400 yards with the
.303, and its own effective fire is accordingly
reduced. It would, of course, have its
protecting armour plate stepped up in weight
to resist the .5in. bullet (which goes through
.303 armour like cardboard), but the increase
in weight would be such that the perform-
ance of the fighter would be materially
affected.

For the time being, at any rate, the .5in.
armed bomber can hold its own against
fighter attack.

A Change Necessary ?
Unless, for reasons known only to the

higher authorities, there is some as yet
undisclosed advantage to be obtained from
the faster -firing .3o3in. guns, then it would
appear that the time is overdue for a change
in our defensive armament. Although the
substitution of .5in. guns for .303 would
involve considerable manufacturing changes,
the basic design and principles of our power -
operated gun turrets would hot be affected,
and there are no really difficult design
problems to be solved before effecting the
change.

True, it might not be possible to cram
four .5in. guns into a turret originally
holding four .303in. guns (for the guns, and
their accompanying ammunition, bulk very

further and fit 20 mm. cannons to the
turrets, thus securing an even heavier weight
of fire, but the greatly increased size and
weight of the cannon, as against the
machine-gun, introduces many difficulties.

If warfare teaches us anything, it is that
we must always be one jump 'ahead of the
enemy if we are to win. We gained a
terrific advantage over the Luftwaffe when
we fitted the power -operated turret. The
enemy countered with increased range and
armour. The next move is up to us.

Bomb Load
It may laz that our strategy demands that

prior consideration be given to the bomb
load, and that it has been decided that
increased weight of defensive armament cuts
too. deeply into the " payload " of bombs
carried, but there is a way round this. One
bomber of each squadron could be fitted
with .5in. guns, to the exclus'_on of part of
its bomb load. It would then shepherd the
squadron on its flight out and back, and, as
far as present information on enemy fighters
goes, it at least should be able to keep such
fighters out of effective range, and, at most,
be able to shoot them down.

The famous " dam raids " on Germany,
when 19 of our heavy bombers between
them wrecked . three dams vital to the
enemy's war industry, and wrought damage
to an extent which we are even now only
just beginning to appreciate, will serve as
a very useful example of the value of heavier
defensive armament. An attack on such
selected targets calls for absolute accuracy
on the part of the bomb-aimer . . near
enough will not do, his bombs have to
be dead on. The bomb-aimer, in turn,
calls for a smooth approach from the pilot.
The 'plane has to run in on the target in
a straight line, what time the bomb-aimer
adjusts his sights and prepares to " press
the teat " to release the payload 'at the exact
split second.

If the 'plane is being harried by enemy
fighters, the pilot has to choose 'between
(t) ignoring the attack and sticking to his
bombing run, (2) taking avoiding action or
(3) relying on the gunners to keep the
fighters at bay while he completes the
bombing run.

Alternative (t) may result in the attain-
ment of the objective, but the loss of the
'plane and crew. Alternative (z) may save
the 'plane and crew, but the raid will be
wasted if the objective is not hit. Alterna-
tive (3) will give us both the objective and
the chance of the safe return of 'plane and
crew, provided the ?plane's defensive
armament is sufficient to keep the fighters
at bay.

For pin -point raiding such as this, surely
the case for the .5in. gun is unanswerable ?

Mosquitoes and their pilots' standing by in readiness for a take -off for a raid. This twin-engined
R.A.F. reconnaissance bomber is of wooden construction, and has two Rolls Royce engines. Its

armament consists of four 20 mm. cannon, and four .303 machine guns.
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The Story of Chemical Discovery

Poisons from Plants
About the Alkaloids, Nature's Most Potent Poisons and Deadliest, Drugs

T is a curious fact that many of the most
powerful poisons known to chemical
science are of plant or vegetable origin.

Take, for example, nicotine, the active
principle of the tobacco leaf. Nicotine, in
its pure state, is an almost colourless, oily
liquid, and it is so intensely poisonous' that
the swallowing of only two or three drops
of it will lead to almost certain death within
a few minutes.

Strychnine is another of these ultra -
poisonous plant products. So, also, are
hyoscine, morphine, brucine, coniine, atro-
pine, cocaine, and many other similar
products.

In all, there are about 400 of these exces-
sively poisonous plant substances, but of
these only a relatively small number, not
more, in fact, than about two dozen of hem,
are made use of by ,present-day medical
science, by far the greater number of them
still remaining more or less obscure sub-
stances and mere chemical curiosities.

At the commencement of the last century,
when, chiefly through the multifarious acti-
vities of the renowned Swedish pioneer
chemical worker and apothecary, Carl
William Scheele, numbers of natural sub-
stances were beginning to be extracted from
plant, vegetable and animal sources, it was
observed that all these extracted materials
were either acidic or neutral in cheinical
character. They were never alkaline in

The source of opium and morphia-
.Oriental poppy heads.

reaction. Hence, the theory grew that no
natural substance could possess alkalint
properties.

When, however, in later years, the intensely
potent plant -obtained drug substances, such
as morphine and strychnine, came to be
examined chemically, it was discovered that
they were all definitely alkaline or, as the
chemical term is, " basic," in nature, so much
so that they were able to combine with acidic
substances to form well defined chemical
salts.

Thus, morphine, the active principle of

Joseph Pelletier (1788-1842),
of strychnine.

opium, can react with sulphuric acid to
form a chemical salt, morphine sulphate.
Likewise strychnine, in combination with
nitric acid, forms strychnine nitrate.

In view of the basic " or alkali -like
character of these plant poisons, they were
given the generic name of
term has ever since been reserved exclu-
sively for their designation.
Nitrogen in Alkaloids

It is often the case ihat alkaline
substances contain nitrogen, and the alkaloids

Modern extraction
plant for the manu-
facture of strychnine.

" Enough to kill a
regiment ! " el quan-
tity of strychnine
sulphate, one of the
most violent of known

poisons.

the discoverer

are no exception to this rule, for, in nearly
every case, they contain nitrogen combined
in a very complex manner with carbon,
hydrogen and oxygen. Indeed, the precise
chemical constitution of many of the
alkaloids is so complicated and obscure that
chemical science is still in doubt as to their
exact nature.

Although some alkaloids, such as cocaine,
coniine and nicotine, can be synthesised, that
is to say, made artificially in the laboratory,
many important alkaloids, notably morphine,
strychnine and quinine, cannot be made
artificially, since their exact chemical make-
up is not yet thoroughly understood.

Many have been the attempts to synthesise
quinine, one of the most important and the
least poisonous of the alkaloids, but without
success. Young William Perkin, a lad of
eighteen years of age, was endeavouring to
synthesise quinine when, quite by chance,
he hit upon mauve, the first of the aniline
dyes. This coloured compound was not
what Perkin had hoped for. Nevertheless, it
enabled him to set up a new industry and,
before long, to retire on the profits.

Indeed, if anyone could synthesise quinine
he would confer a great benefit on humanity,
particularly at the present time, whilst, by
synthesising morphia, or morphine, he would
also rid the modern medical world of its
dependence upon the ubiquitous opium
poppy, although, no doubt, he might be
severely called over the coals by the Home
Office for having in his possession a danger-
ous drug!

Laudanum and Morphia
Opium has long been the friend, the last

refuge, and, alas, the confirmed enemy of
suffering man. It is, essentially, the dried
juice of certain kinds of poppy heads. When
dissolved in alcohol or rectified spirit to the
extent of about t grain of opium in 15
minims of spirit it is known as laudanum.

The use of opium dates back at least to
the third century before Christ, yet it was
not until the beginning of the nineteenth
century that some serious attempt was made
to ferret out the elusive, active and narcotic
principle of opium. The first lasting suc-
cess in this direction came to a 2t -year -old
apprentice, Friedrich Wilhelm Sertiirner by
name who, working in a Westphalian phar-
macy, separated from crude opium an acid
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which he termed meconic acid, and, also, an
active principle which he found to possess
in an intensified degree all the physiological
activity of native opium and of opium
extracts.

This active principle he named " Mor-
phium " (from Morpheus, the Greek god of
dreams and of sleep). Gay-Lussac, the
French chemist, shortly afterwards altered
the name to " Morphine," whilst, in this
country, this exceedingly potent material is
nowadays commonly known as " morphia."

Now, morphia, or morphine, is so exces-
sively poisonous that less than a single grain
of it may well prove to be a fatal dose to
a strong man in robust health. Yet, in
doses of a quarter or a fifth of this amount
morphia constitutes one of the most valuable
and indispensable adjuncts of modern medi-
cine in virtue of the certain and speedy
manner in which it relieves and nullifies
intense pain.

Morphine is the most reliable pain -killer
which we know of. It is, perhaps, the alka-
loid of alkaloids, so far as its humane uses
are concerned. Yet, chemically speaking, its
composition is still more or less unknown.
Since 1920, the year of the first of the
" Dangerous Drugs " Acts, morphine has
been placed on the prohibited list of chemi-
cals which are only obtainable and usable by
medical men and others under the most
stringent legal restrictions.

When morphine is heated with hydro-
chloric acid it is converted into apomorphine,
which is less poisonous than morphine, and
which acts as a powerful emetic when taken
internally.

Coniine is one of the simplest of alkaloids.
Its composition is known and it can be syn-
thesised. It occurs naturally in the seeds of
the spotted hemlock from which it can be
extracted by simple distillation with caustic
soda solution.

Coniine is a colourless oil when fresh, but
it rapidly oxidises and turns brown. It is
exceedingly poisonous, its effect being
obtained by its power of almost instantly
paralysing the respiratory muscle, so that a
man poisoned by coniine dies the death of
asphyxiation.

Nicotine-Poison No. i !
Like coniine, nicotine, which is, perhaps,

one of the most poisonous of all known
substances, is, in its pure state, an oil which
turns brown through oxidation on exposure
to air. The fact that smokers of tobacco
and cigarettes do not usually suffer ill effects
is attributable to the very small amount of
active nicotine which is present in commer-
cial tobaccos and, also, to a considerable
proportion of this substance being destroyed
by the slow combustion of the tobacco during
the act- of smoking. In its pure state, nico-
tine smells like a rank and foul tobacco
pipe. Apart from its presence in tobacco
and its employment in the form of its
various extracts as insecticides, nicotine hat
no scientific use in the modern world.

In the, seventeenth and eighteenth cen-
turies the Spanish Jesuits introduced into
Europe from Peru various kinds of tree barks
(cinchona barks) which; when infused with
water, were found to have a powerful effect
in reducing fevers. " Jesuits' bark," as this
valuable commodity was termed, was respon-
sible for the cure of countless thousands of
fever patients in Europe. It was not, how-
ever, until 1820 -that the alkaloids, quinine
and cinchonine were first extracted from the
Peruvian bark by a pair of French chemists,
Peter Joseph Pelletier and Joseph Cabentou,
both of whom were quite young men at the
time.

From Pelletier's discovery of pure quinine
a new industry quickly arose. In 1823 Luke
Howard set uo the first quinine factory at
Stratford, London, whilst in Holland, France
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Friedrich Wilhelm Serturner, the discoverer
of morphia (from a bronze plaque).

and Germany similar quinine -extraction
plants were put into operation. Next to
morphine, perhaps, quinine might be con-
sidered to be the most important alkaloid,
although, apparently, there are now substi-
tutes for it.

Before he had discovered quinine and
cinchonine, Pelletier had experimented on
the active principle of ipecacuanha, and in
1817 he had discovered in that natural
substance a powerful emetic, an alkaloid
which he termed " emetin."

Discovery of Strychnine
The year after followed Pelletier's dis-

covery of strychnine, which he extracted

Laboratory apparatus for the extraction and
analytical estimates of belladonna.

from the Ignatius bean and from the seeds
of- the plant, Strychnos nux vomica.
Pelletier did not experiment much with
strychnine. It was too poisonous for his
liking ! Subsequent workers, however,

277.
showed that, when pure, this alkaloid takes
the form of white rhombic crystals which
are only very slightly soluble in water.

Strychnine has the distinction of being the
bitterest thing known. Even at the dilution
of 1 part in 1 o 000 parts of water, its solution
is intensely . bitter. The pure alkaloid is,
of course, a terrible poison, being, if anything,
even more poisonous than morphine. Less
than half a grain of strychnine sulphate has
been known to cause death in a quarter of
an hour. Death by strychnine poisoning is
a very painful and, indeed, an agonising
process, the victim being involuntarily .con -
toned and twisted about under the influence
of the most violent spasms. No wonder,
therefore, it is that the most recent Poisons
Regulations have placed much restriction on
the sale and use of strychnine and its
preparations.

Despite its formidable characteristics,
strychnine, in minute quantities, is a most
useful alkaloidal drug. In exceedingly small
doses it acts as a general tonic to the body.
In slightly larger doses it tones up the heart
powerfully. Indeed, when hypodermically
-injected in such doses into the body it has
often showed itself to be capable of reviving
an almost dead person.

Brucine is a near alkaloidal relative of
strychnine. It occurs along with strychnine
in the nux vomica seeds and in the Ignatius
bean, and it was first isolated by Peter Joseph
Pelletier in 1819, shortly after the discovery
of strychnine by this worker.
Cocaine, the Local Anaesthetic

Perhaps the alkaloid which has received
the most publicity is cocaine, which is con-
tained in coca leaves. Cocaine was first
isolated from this source in 186o by a
German worker, Niemann. In a sense, it
comprised the " last of the alkaloids," for
no really " big " and industrially important
alkaloids have been given to the world since
that time.

It had long been known by travellers that
South American natives derived remarkable
powers of endurance by the simple act of
chewing certain leaves of the coca plant, but
it was -only after a consignment of these
leaves had been sent over to Europe that
the secret of the coca plant was wrested
from it.

It was shown that the active principle of
the plant-cocaine-comprised a solid crys-
talline material which, when injected under
the skin in minute amounts, has the valuable
property of rendering the area completely
anaesthetic, so that a minor surgical operation
could take place in that area without the
patient feeling any pain.

Unfortunately, cocaine proved to be almost
as poisonous as morphine. More than that,
it showed itself to be extremely habit-
forming, so that an individual who had
accustomed himself to taking small doses of
cocaine in order to relieve Painful feelings, or
to brace up a dejected system, found himself
compelled to continue with his doses of this
deadly material until eventually complete
physical (and mental) ruin assailed him.

Cocaine is nowadays much less used as
a local anesthetic than it used to be, in
view of the many excellent " cocaine substi-
tutes" which have been made synthetically
and which have shown themselves to be
non -habit-forming. Cocaine therefore is
now on the official "Dangerous Drugs " list,
along with morphine and a few o'her similar
poisons of high potency. It is, however, one
of the important alkaloids which have been
synthesised, and its chemical constitution is
well known, cocaine being the methyl ester
of benzoyl-tropine-carboxylic acid.
The "Deadly Nightshade" and Atropine

One of the summer plants of the English
countryside, the " Dead-iy Nightshade," con-
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tains an exceedingly potent and poisonous
alkaloid; to which the name atropine is
given.

Atropine ranges itself along with strych-
nine, and nicotine in regard to its intensely
poisonous nature. It takes the form of white
crystals, which are soluble in spirit but not
so in water. As small a dose as o.o5 of a
gram has been known to cause death.

Atropine has a most remarkable property.
Used in very minute doses, it has, when
instilled into the eye, the power of dilating
the pupil. This fact is made great use of
by ophthalmic surgeons during their
examination of various conditions of the eye.

A. closely related alkaloid to atropine is
hyoscyanine, which is extracted from the
seeds and leaves of the henbane plant. With
atropine and traces of other alkaloids, it is
present in the medicinal extract known as
' belladonna."

There is an interesting alkaloid present
in pepper. It is known as piperine. It is
one of the least poisonous of alkaloids, and
it is easily extractable from pepper (particu-
larly from black pepper) by warming the
material with approximately double its
weight of milk of lime for a quarter of an
hour. The mixtute is then evaporated to

dryness on a water -bath and the residue
extracted with ether. After evaporation of
the ether extract, crude piperine remains.
It is then purified by crystallisation, from
alcohol. It is a white, crystalline material,
melting at 128 degrees C., soluble in ether
and alcohol, but almost insoluble in water.
It has been used as a blistering agent in
view of its skin -irritant nature.

Corpse Alkaloids
Although the term " alkaloids " is norm-

ally used to describe these physiologically
active products of plant metabolism, it is
nevertheless a fact that a number of alka-
loidal substances are derived from animal
sources. These latter are the so-called
" corpse alkaloids," so styled on account of
the fact that they are generated in decaying
flesh. The " corpse alkaloids " include the
ptomaines which latter constitute a class of
alkaloid -like compounds, all of which are
characterised by their exceptionally intense
poisonous nature. Like the true plant alka-
loids, the ptomaines are " basic " substances
containing nitrog m. They are the chemical
compounds which are, in the main, respon-
sible for ptomaine poitoning.

Two clearly defined ptomaines have been

isolated and studied. They are " putrescine "
(tetra-methylene-diamine) and " cadaverine "
(penta,methylene-diconine). There are many
other similar substances, however, known
and unknown, but, in view of the fact that
they are useless, nauseating compounds, their
further study and isolation has not been
given very much attention.

The highly poisonous nature and the
extreme physiological activity of the more
important alkaloids proceeds from unknown
causes.

We do not know precisely why strychnine
should be so excessively poisonous, and, for
that matter, we are still unaware exactly how
quinine derives its valuable anti -malarial
properties. It is true that physiological
activity is dependent upon some particular
configuration of the atoms of a substance.
as witness, for instance, the fact that the
intensely toxic cocaine has proved the
" model " for numerous less -poisonous and
habit-forming artificial imitations, many of
which have had much success In clinical
use. Nevertheless, the real reason why the
alkaloid compounds prove to be such terrible
poisons is, as yet, one of Nature's secrets,
the final and successful elucidation of which
has yet to be accomplished.

An Epicyclic Cycle Gear
Notes on an Experimental Driving Gear.

AS many people have no doubt attempted
at one time or another to devise alter-
native methods of transmitting motion

to the ordinary bicycle it is felt that while
the following notes will be of general in-
terest, the conclusion that the best ideas
are usually the simplest is well emphasised.

The subject cropped up while discussing
straight line mechanisms with a friend.

Figs. a and
2. The com-
ponent parts
of epicyclic

mechanism.

Standard examples such as link combinations
and crank and connecting rod are well
known. Many approximations have been
evolved by special purpose machinery
designers on the cam and lever principle,
but a lea widely -known example consists of
an epicyclic arrangement of three gears, and
in order to render the subject matter simpler
to follow, it will be expedient to describe the
arrangement clearly.

Epicyclic Mechanism
Reference to Fig. a shows a fixed gear, F,

connected by an idler or intermediate gear,
I, to a pinion wheel, P, by means of links, L.
Now if a bar is fixed to the pinion wheel,

By H.

such that centres AB = BC, then on rotating
the links the point D will trace out a straight
line through the centre of the fixed wheel.
It has been mentioned to the author that
this arrangement was evolved by Watt as a
means of circumventing proprietary rights
on the crank connecting -rod mechanism,
and that the matter was eventually settled
without recourse to such means. Whilst the
writer cannot vouch for the accuracy of this
statement, it would appear feasible enough.

F. KING, A.F.R.Ae.S.

Epicyclic Arrangement.
In a scale layout the fixed gear was

24in. pitch diameter, the' intermediate
wheel 2in. pitch diameter, and the
pinion tlin. pitch diameter.

R. = Links centre to pinion pivot.
Pitch radius of pinion.

r2 = Pitch radius of fixed wheel.

Then Torque = PRo sin 8 !LI!?

Fig. 3.-(Left) Standard arrange-
ment of cycle gear. Fig. 4. -(Right)
The suggested epicyclic mechanism

applied to a cycle.

If the bar attached to the pinion
wheel P had a pedal attached, how
would the mecharfism compare
with the normal pedal crank
arrangement ?
Comparative Torque zi

sin B X= PR2 --iFigures 2 and 3 show the epic_yclic
Then Torque

-8

mechanism arranged as adapted for the sug- Then Torque =2PR2 sin 0.
gested purpose, whilst Figure 3 shows
the standard arrangement for comparative Since, however, R5 in the epicyclic
purposes. A torque analysis of both methods arrangement is -IR1 in the pedal crank
shows: ' layout the two expressions for the torques are

In both cases the applied force is taken to equal in magnitude. The travel of the pedal
be the resultant P (Fig. 3). .., along the straight line is simple .harmonic

Pedal Crank Arrangement. motion, and thus it is seen that no advantages
Torque = PR sin 0. ate to be gained.
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THE WORLD OF MODELS
By "MOTILUS"

The Part That Models Will Play
in the Post-war World . . a

MOdel Pre -fabricated House

architect, or in the brain of the inventor
or engineer.

Very few people can easily read a blue
print, and that is where the scale model
makes it possible, in the minimum of space
and time, to weigh up the advantages or
disadvantages of any proposed scheme. The
construction of models for this purpose is
no new thing. Sir Christopher Wren had
a great regard for the use of models in
designing his magnificent buildings.

Apart from bringing the idea before the
notice of those who have to make decisions,
it is also a great help to the architect him-
self, when he is designing the layout of a
new city or the replanning of a blitzed area,
if he can prepare a model side by side with
his drawings, in the same way as a sculptor

Viewing the model houses in the Northampton
Council Chamber. Left to right : Councillor
W. J. Bassett-Lowke (Deputy Chairman of the
Town Planning Committee), Alderman A. L.
Lyne (Chairman of the Housing Committee),
The Mayor (Alderman A. Weston), Mr.
D. E. E. Gibson, M.A., A.R.I.B.A.,
A.M.T.P:I. (City Architect of Coventry), and
Alderman R. A. Glenn (Chairman of the

Town Planning Committee).

IN a recent statement in Parliament the
Prime Minister promised the people of
this country three things-work, food

and homes. We cannot obtain homes with-
out work and food. What better induce-
ment can there be for a people to work
than to have an ideal home in view in which
to live ? Here is something practical in
the shape of a model of one of the hoUses
proposed for post-war England.

The view of those appointed to deal with
the economic and financial aspects of this
large problem of housing appears to be that,
in order to realise Mr. Churchill's statement
within a reasonable period, it will be neces-
sary for a large percentage of new houses
to be pre -fabricated, i.e., partly factory built

and assembled on site. In this respect
several experiments have- already been made,
and the Government itself is already build-
ing six specimen houses of different types
at Northolt, and some local authorities are
planning in a similar manner.

I am confident that models are destined
to play a very important part in planning
the post-war world. There is a psychological
reason for this, especially where the object
to be modelled only exists in the mind of
the artist, on the drawing board of the

Back view showing small covered play space adjoining garage.

Front view of the model pair of Gibson pre -fabricated houses.

makes a model in clay before proceeding to
the lasting stone or bronze.

Houses for Post-war Coventry
The new plan for the centre of Coventry,

which is the work of the City Architect,
D. E. E. Gibson, M.A., A.R.I.B.A.,
A.M.T.P.I., is now being prepared in model
form for presentation by Lord Iliffe (director
of the Midland Daily Telegraph) to the
Coventry authorities, to enable them to
visualise what is proposed for this busy
centre of the light engineering and motor -car
industry of England.

In addition to the city itself, Mr. Gibson
has also designed houses for the post-war
Coventry, to be built on a pre -fabricated
basis, and a large model of a pair of these
houses, to the scale of one inch to the foot,
has been built by Bassett-Lowke, Ltd. I
have recently had the opportunity of examin-
ing this model at Northampton, when it was
shown to the Housing and Town Planning
Committees of the Northampton Town
Council and borough officials interested in
this sphere of work.

One of the pair of houses was modelled
with both interior and exterior fittings-the
other only the exterior, so that both a view
of the amenities planned for the housewife,
and the appearance of the houses from the
outside, were available.
Utility Unit

The main feature of each house, apart
from the fact that it is to be pre -fabricated,
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is the incorporation in it of a utility unit,
which is the work of Messrs. Radiation Ltd.,
and several well-known manufacturers of
household equipment, in collaboration with
Coventry's City Architect, Mr. Gibson.

This unit, which is housed in a central
position, provides the amenities for the
kitchen and food storage, including gas
cooker, refrigerator, hot and cold water,
heated towel rail, plate and utensil racks,
refuse container, and also in another part
of the U-shaped kitchen, the accessories for
clothes washing-the sink, clothes boiler and
wringer, heated airing cupboard, and ironing
and drying equipment. Upstairs the same
unit provides hot and cold water for the

The model makers
were given a free hand
with the interior colour
scheme, and also with
the loose furniture.
The latter was simple
and distinctive in line
and made in sycamore,
polished natural colour,
and, where necessary,
the armchairs, settee,
etc., were upholstered
in cloth. The main
colour of the rooms
was pale biscuit, with
accessories in shades of

Ground floor with first floor removed showing large lounge with
dining recess leading off kitchen.

bath, wash -basins and w.c., and, if neces-
sary, for radiators.

This unit has a central duct where all
the pipes and plumbing are housed. This
is easy of access and free from the danger
of frost in cold weather. In winter the
unit is heated from a stove in the corner
of the lounge, burning either coke, anthracite
or coal. This stove only requires refuelling
every twelve hours, and in the summer, when
this is not in use, the domestic hot water
is provided by a thermostat -controlled gas
circulation in the kitchen.

The general plan of the house is simple
and effective. On the ground floor there are
two rooms and the hall, with staircase to
the next floor, which Or composed of four
rooms-three bedrooms and bathroom.
An Attractive Model

Let us examine the model. The ground
floor is finished in concrete tile faced slabs
of a russet colour facing material from the
ground to the heads of the windows, with
turquoise painted doors and garage sliding
doors. The upper portion is of reeded
asbestos cement sheets. The roof will be
of zinc, copper or asbestos sheets on a suit-
able insulating material. The veranda is
painted cream to represent concrete (rein-
forced with tubular steel inside).

First floor with roof removed showing three bedrooms and
bath room.

buff, and mandarin red
handles on cupboard
doors. The bathroom
was carried out in sun-
shine yellow. The door
fittings were either
turned from metal and
plated or cellulose
coated. All windows
were shown metal -
framed. The stairs and
floors were dark brown.

Now to describe the
ground floor rooms.
There is a s m a 11
dining recess, directly
accessible from the
kitchen with a door to
the garden, and also
approached from the

lounge by means of a folding door, which
can be folded up to make the lounge and
dining annexe one room. The .lounge is

large and spacious, and is entered from the
hall. Upstairs there is a large bedroom with
two beds, a medium-sized one with double
bed and a small bedroom with single bed,
which could be used either as a workroom
or nursery. Then there is the bathroom
with all modern fitments. Each of the houses
has a garage which can be used as a store
room, if the owner is not car minded. There
are also outside sheds for coal and wood,
an outside w.c. and covered tiled play space.

In the model such items as wash basins,
sinks, ovens, etc., were carved from wood
and specially finished with porcelain enamel.
The small utensils, such as cups, saucers,
plates, milk bottles, rolling -pins, kettles,
saucepans, etc., were all turned by hand.

Among the sensible ideas associated with
this house are such items as a porch at the
front door-a useful asset in wet weather,
and at the side of the door is a tradesman's
delivery cupboard to receive milk, bread,
meat, laundry t nd other parcels. A letter -

Close -up of the utility kitchen unit.
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box is also incorporated, so that there is
no need for the door to be opened to deliver
goods. In the hall, too, a radiator is fitted
underneath a special drying space for wet
clothes. The bathroom and kitchen have
floors of granulated cork, or other similar
material.

A

Mr. Gibson has planned to maintain an
average temperature in the bedrooms of
55 degrees Fahr., and in very cold weather
additional warmth can be provided by gas
or electric fires. The fires fitted in the
bedrooms represent the modern panel gas
fires, and either these or electric fires will
be a standard fitment in every house.

Another modern method planned is to
have built-in cupboards all over the house,
and built-in wardrobes in the bedrooms.

The two house unit, as designed by Mr.
Gibson, would compare favourably in cost
with a pre-war house of similar size.

It is estimated that the cost of heating
and lighting per week will be just under 7s.

etters from Readers
Mystery Explained
IR,-I was very interested in the article,

" A Mystery Explained," in the
February issue of PRACTICAL MECHANICS.
Has not your contributor overlooked the
fact that as the load on the rear wheel
increases the load on the front wheel would
decrease by -the same amount ?

If FF=Force required to turn front
wheel,

and FR-Force 'required to turn rear
wheel,

Then FF=Pru
and FR =Po

where Pr. = Vertical pressure on front wheel,
and PR-Vertical pressure on rear wheel.

Then total force F needed to propel
bicycle = Fit +17,0

---Ppu +Po
(PE -I-PR)

and as Pu -F-PR is always equal to the total
load (w) it will be seen that F will be always
equal to uw, and will therefore not be affected
by altering the position of the c. of g.

Unless, of course, the value of u is much
larger for the rear wheel, but I see no reason
why it should be.-D. DAWSON (Ashboume).

[Our contributor agrees.-EDITOR.]

Sir,-I was interested in the article " A
Mystery Explained " in the February issue.
I would like to say that I am not an expert
on this mode of progression, but to me it
is obvious that there can be no mechanical
explanation why it is that a tandem can be
more easily propelled up a hill by one rider
than by two, provided the rider at the back
plays the game.

We must, of course, assume that each
rider is of equal weight and capable of equal
physical exertion. If we assume that the
weight of each rider is t5olb., and the weight
of the tandem 5o1b. (in racing trim), then
it cannot be denied that, neglecting friction,
the solo effort will require to (15o + 5o)

2,000 ft. lbs. of work to raise the
machine through loft., and the dual effort

10 (t5o +15o +5o)_will require 1,750 ft. lb.
2

from each man.
On a modern tandem on a good surface

the question of friction can practically be
neglected, but even if we regard it as con-
siderable your writer's argument still does
not hold. The total frictia remains the
same, irrespective of the angle of the tandemand,

after all, the front wheel has to be
pushed up the hill just the same as the back
one. If we reduce the weight on the back
wheel by moving the centre of gravity, we
increase the weight on the front wheel, and
so increase the friction. The writer has
regarded the front wheel as a fulcrum, but
the summation of the reactions at each wheel
is equal and opposite to the summation* of
the weight of the tandem and rider, or
riders.

I did not know, but we will assume that it
is common knowledge among tandem
riders that your writer's assertion is correct.

The first thing that strikes me is that a
vigorous i-stone man would rather ride the
tandem up the hill alone than with his
5 -stone wife behind him. That, I think,

will be obvious, but consider again the equal
men ; they will be perforce moving slowly
up the hill, exerting their energy, and will
have a tendency to get out of rhythm, and
as soon as this occurs the efficiency of their
united effort will be impaired, and they
decide to dismount.

The reason why a cyclist instinctively
moves forward when ascending a hill is not
to reduce the weight at the back, but to
bring his centre of gravity vertically over
the crank -axle and so enable him to exert
his full weight on the pedals.

MORLEY HEDLEY (West Ardsley).

Probes and Problems
IR,-Recently I picked up a copy of the

March issue of PRACTICAL MECHANICS,
and proceeded to work out the " Probes and
Problems " on page 201, and I submit that
there is a further valid solution to the one
entitled " Services' Dinner Party," which is
not mentioned, one which still makes Adams

the H.G., and is not invalidated by his
beard !

Here is a perfectly possible position of the
diners based on the problem as far as the
words " opposite the Home Guard " :

1. Adams Liverpool Home Guard
2. Evans Soldier
3. Clark
4. Brown Glasgow Sailor
5. Frazer Fire -watcher
6. Davies Warden
Do you agree that this conforms to all the

conditions ? Well, then, the Leeds man who
sat on the right of a fellow from Birmingham
might be either Evans or Frazer. Your
solution says he was Frazer ; but, if he was
Evans, then Clark comes from Birmingham
and Frazer is the Mancunian, which leaves
only Davies as the Londoner, and he is the
warden !

I agree with you in rejecting the solution
which depends on Adams being a soldier, but
I think you must acknowledge that the
alternative I have outlined conforms to all the
data, and is a solution which cannot be
rejected. I should be glad to know that you
concur.-IAN C. GILCHRIST (Catterick).

[Our contributor agrees.-EDITOR.]

A Miniature Hand Loom
Details of the Beams and Shuttle

(Continued from page 240, April issue)

THE wires at the back of the reed and
frame are cut, thus leaving 65 single
wires, all parallel and stretched across

the frame. Screw the frame on to its
wooden support and fix the hinges on to the
baseboard halfway between the main frame
and the supports for the cloth beam. The
screw eyes are for use as handles.

The "'beams " are made from four pieces
of broomstick, tlin. diameter, as shown in
Fig. to (April issue). The spindles are made
from nails with the heads cut off. You will
-find it very difficult to get the wood true
on the spindle if you drive the nail in with-
out special precautions. A good method is
to mark off the centre carefully and drill a
hole of the same diameter as the nail about
tin. deep. Ask an assistant to watch the
drill to make sure you are holding it upright.
The drilled hole then forms an effective
guide for the nail, which should be driven
in about kin. further to fix it firmly.

For the cloth beam drive in eight small
bradi armed cut off the heads, leaving Ain.
projeCting as shown in Fig. to. This pro-
vides a simple form of ratchet arrangement,
the brads engaging a hole in a flat brass
spring, which can be seen in Fig. r. A
small block of wood holds the bottom end
of this spring

A piece of strong tape, kin. wide, is tacked
along one edge only to the round wood, as
shown in Fig. to.

The warp beam is the same as the cloth
beam, except that the tape is tacked along
the other edge, and instead of the eight
brads, a single round -head screw is fitted.

A rubber band is hooked over the screw
on the warp beam, wrapped once round
the beam, and hooked on to a screw -eye in
the baseboard to provide tension on the
threads.

The only item now to be made is the
shuttle, which is illustrated in Fig. tt. This
is best cut out of a piece of bone about

/16in. thick, though in. fretwood will do
quite well ; all the edges and corners should
be well rounded, smoothed off and polished,
so that the shuttle shows no tendency to
catch any of the warp threads.

Ordinary darning wool is good material
to weave on this loom. The warp beam is
fixed, te:nporarily, about a yard behind the
machine and the wool is stitched on to the
piece of tape of the cloth beam, threaded
through the reed, then through the central
eye in one of the twisted wires 6' the front
heald and stitched on to the tane of the
warp beam. The second thread passes
through the next space in the reed, but is
threaded through an eye in the back heald
instead of the front one. Alternate threads
go through an eye on the front heald and the
threads between go through an eye on the
back heald.

The NA, a. -o threads are then all rolled on
to the beam at once and the beam fitted in
to its supports, a small nail being pushed
into the t /16in. hole in each support to hold
it in place

The shuttle is wound in the slots with as
much wool as it will carry easily. Press one
of the heald levers to raise and lower the
warp and pass the shuttle through the
resulting " shed," then pull the reed towards
the front to push the weft into position.
Now depress the other lever to reverse the

 position of the healds and pass the shuttle
through the shed again in the opposite
direction press the weft up close to the
previous thread with the reed, and you will
find the cloth grow as these operations are
repeated.
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Inventions of Interest
To Warn and to Wipe

TWO interesting inventions relating to
motor vehicles have recently been

submitted to the British Patent Office.
The first of these is an improved arrange-

ment to warn a driver immediately his rear
or other light fails. The device is electric-
ally operated and incorporated in the electric
lighting system of the vehicle. There is a
warning lamp or an audible warning signal,
or both, which at once notifies the driver
of the fact that a light has ceased to function.

The second invention is an improvement
,in the means of keeping a clear vision
through the windscreen. The device com-
prises a conduit which delivers air, vapour
or liquid to a movable distributing member.
This conduit is connected to a hollow body
of the wiper mounted on a shaft to move
the wiper over the screen. And there is a
distributing tube or tubes passing from the
hollow body.

Automatic Gas Lighter
MATCHES are not plentiful at the present

time. Therefore a convenient and
effective means of lighting a gas fire is sure
of a welcome.

There has been devised an automatic gas
lighter "which can be operated from any
electric circuit. This lighter includes a
striker metal contacting piece which is
entirely shrouded and disconnected from the
circuit when the lighter is not in use. But
it is momentarily connected when in use by
means of an automatically operated, normally
open switch to a current -limiting device con-

, nected to the positive or live electric point.
This is designed to control or dissipate

the current in the lighter to minute ampere
value when the striker point is brought into
contact with a gas jet of negative or earth
potential, and the small spark generated at
contact ignites the gas.

joystick Button
IN order to fire the guns it is necessary for

the pilot or other operator only to
press a button, without exerting any con-
siderable force. The button is mounted on
the control level or joystick of the aero-
plane, or on the gas lever.

A highly important characteristic of the
invention consists in the employment of
control relays affecting the firing circuits,
and located in such a manner in relation to
the control or selective devices that the
expansion of the compressed air, during
firing, affects merely a small volume of air.

The risk of hoar frost, it appears,
frequently accompanies pneumatic control
devices, especially at high altitudes, and is
increased by the cooling effect produced by
the expansion of air. The we Qf Tel
restrict .s exnan. to vicinity of the
me n-t at is, to a loclitY which is
heated by the gun.

Iodine Liberator
(-1F considerable interest to the medical
--/ faculty and the nursing world is a -

rubber hydrochloric film, which liberates
iodine.

The film is designed for wrapping surgical
gauze or the like, or for wet dressings, and
may be used for iodine therapy.

The invention consists of a composite
laminated sheet of rubber hydrochloric film,
in which one of the plies has been treated

By "Dynamo"
to absorb and gradually release iodine. The
other ply contains no iodine, and it is
preferably non -elastic.

Swaddled Torch
SPEAKING of elastic moves me to men-

tion, in parenthesis, that elastic sticking
plaster is useful for purposes other than that

The information on this page is specially
supplied to " Practical Mechanics " by
Messrs. Hughes & Young, Patent Agents, of
7, Stone Buildings, Lincoln's Inn, London,
W.C.2, who will be pleased to send free to
readers mentioning this paper a copy of their
handbook, " How to Patent an Invention."

of applying it to a cut or wound. I myself
have found it effective to reinforce a cracked
bakelite torch, which, bound round with
this plaster, I have even dropped with
impunity.

It is also useful for stretching over the
pad of a truss when the chamois leather
becomes worn.

Unfortunately, at the present juncture,
when rubber is scarce, it may not be possible
to obtain this stretchable plaster in large
quantities.

To Control Ropes

,INN
inventor has conceived an improved

method of paying -out ropes. His aim
has been to produce a simple, cheap, and
reliable foot or manually operable apparatus
by means of which the travel or paying.out
of a rope may automatically be checked or
stopped, in the event of the appliance being
unattended.

While the device may be adapted to the
control of the ropes of derricks, cranes,
and warehouse hoists, it is particularly con-
cerned with the ropes in connection with
launching a ship's lifeboat.

The inventor points out that it is custo-
mary to control the lowering of such a life-
boat by means of rope falls. However, in
the hurry of lowering the boat in an
emergency, it may happen that one of the

men on duty loses control of his fajl. The
result is that the unrestrained rope runs out
without check or hindrance. As a conse-
quence, one end of the boat suddenly
inclines downwards, and the occupants are
thrown into the water. This may involve
loss of life as well as damage to the boat.

To prevent such a disaster is the principle
object of this new device. The apparatus
comprises spaced parallel members through
which a fall rope may pass, readily
removable rope -supporting means, and a
spring -influenced plate carrying a brake
block normally bearing on the rope. And
there is an arrangement whereby the plate
may be moved by foot or hand, or both,
to remove pressure on the rope.

Accessible Racks
RACKS for the storage of articles in a

limited space is the subject of a recent
application for a patent in this country. A
feature of the device is that it permits easy
access to any desired rack with a minimum
of effort.

The invention consists of square -
sectioned storage racks, each provided with
a pivot, and a supporting arrangement to
enable it to rotate easily, about. a vertical
axis through one corner. These racks are
situated in front of a wall of fixed racks, so
that any section of this wall which happens
to be blanked by one of the rotatable racks
can be brought into view by rotating that
particular rack through 90 degrees.

Petrol Tanks for Fighter 'Planes
FOR the purpose of increasing the range

of fighter aircraft, auxiliary petrol
tanks are being fitted to enable them to
escort the heavy bombers through the
defended coast areas of the Continent. They
have been fitted to the famous " Thunder-
bolt " fighters, and can be jettisoned when
empty.

To increase the strength of the tanks
without adding weight, the whole of the
tanks are soldered and welded.

Cutting and squaring Oft. sheets of tinned steel for the.outside casing o auxiliary petrol tanks.



May, 1944 NEWNES PRACTICAL MECHANICS 283

Masters of Mechanics -95

Sir
LEONARDO DA VINCI, the fifteenth-

cen:ury Italian wills, was chiefly
famous as an artist, but he was an

engineer and a student of science as well,
in which latter capacity much credit is due
to him on account of his being the first
man to consider the manifold problems of
human flight from a definitely scientific
point of view.

To obtain exact knowledge of his subject,
da Vinci studied bird flight. He came to
the conclusion that " a bird is ,an instrument.
which works in accordance with mathe
matical principles, which instrument it is
within the capacity of man to reproduce."

Here we have the first reasoned and
scientific prophecy of the ultimate practic-
ability of human flight. Hdwever, as we
have already mentioned, the famous
Leonardo was much more in demand as an
artist than as a scientist. Perhaps, also, his
artistic rature was stronger than his
scientific and mathematical inclinations. At
any rate, da Vinci's attempts to put the
theory of mechanical flight on a workable
basis quickly became forgotten, and a couple
of centuries, or even more, had to elapse
before their true significance came to be
realised.

Towards the end, of the seventeenth
century, interest in the possibility of
mechanical flight reawakened. Through the
ensuing century, the entire problem of
human flight was attacked by various isolated
theorists and from a number of different
angles. Although the aggregate results of
these observations and deductions did not,
in any way, throw much light on the
practical problems of flight, they at least
concurred in establishing the essential prac-
ticability of flight.

It was into such an age of theoretical
speculation that Sir George Cayley was
born at Brompton, about eight miles south-
west of Scarborough, on December 27th,
1773. Cayley had a tremendous influence
upon the establishment of the fundamental
principles of flight, yet, for some strange
reason, he has become wellnigh forgotten
by the present world. Few, indeed, are
the usual books of reference and biography
which include a notice of Sir George Cayley.
Yet, so fundamental were his labours in the
subject of artificial flight that the modern
historians of aviation have felt honoured to
call him " The Father of British
Aeronautics."

Cayley, let it be stressed, was  never
successful in making a practical flying
machine ; the mechanical and scientific
resources of his,day were altogether against
him in that respect. None the less, the
forthright nature of his inVestigatiods,
coupled with the permanent principles Of
flight which he deduced from them, gave
to other workers at a later date the founda-
tion knowledge upon which much of their
success was based.

A Yorkshire Baronet
Sir George Cayley was the sixth baronet

of that name, and unlike the other members
of his circle, he was a thoughtful and 'a
studious man. At school he had been
brilliant at mathematics, and the rising
chemical And physical science of the day
had. engaged hi3 earnest attention from his
sixteenth year.

GeorAe Cayley
Founder of Aeronautical Science

Ten yeas after his birth, the noted
Montgolfier brothers invented their cele-
brated fire -balloons by means of which
human beings were, for the first time in
history, able to ascend from the earth's
surface. The exploits of these famous
brothers excited young Cayley's boyish
imagination, and there is little doubt that
they constituted the factor which gave to

One of the many early suggestions for a hand -
operated flying machine-which principle Sir

George Cayley showed to be impossible.

his mind that decided bent towards aero 
nautics which showed itself so strongly
during his mature years.

Cayley's first practical devices were not
concerned with aviation. They took the
guise of certain systems of land drainage
which he put successfully into operation On
his own estates at Brompton, Yorks. This
was before he had attained his twentieth
year.

The world's first balloon ascent, made by the
Montgolfier brothers in the presence of the
French Royal Family, on September 9th, 1783.
It was such balloon ascents which first drew

Cayley's attention to aeronautics.

Shortly afterwards he began in real
earnest that series of practical observations
and experiments into the whole question
of human flight which have, although some-
what belatedly, imparted so much celebrity
to his name.

Cayley's first writings on mechanical
flight and its problems' did not appear until
1809, by which time he had many years of
patient observation and theoretical deduc-
tion to support him. It was in the Yournal
of Natural Philosophy that he first published
his foundation -essay entitled " On Aerial
Navigation." The essay is a veritable classic
of aeronautical science, a thesis which, even
in these days, is well worth reading by the
student of aviation.

Flight of Birds
In his paper " On Aerial Navigation,"

Cayley begins by describing his prolonged
series of observations on the flight of birds.
He has two very important things to say
about bird flight. The first of these is that
bird flight takes up considerably less
mechanical energy than had been supposed.
The second is that the bird " rests ", on the
air in virtue of the resistance which the air
offers to its wings, and, therefore, that most
of the bird's energy in flight is employed
merely for the purpose of propelling it
through the air. Birds, reasons Eir George
Cayley, are merely natural gliders which
are endowed with an auxilliary propulsive

,mechanism.
More than a century before Cayley's time

there had lived in Italy an early experi-
mentor, Giovanni Alfonso Borelli, who,
among other things, had invented a diving
bell, and had, additionally, interested him-
self in the possibilities of human flight.
Borelli (1608-1679) studied bird flight and
came to the logical conclusion that, contrary
to the opinions of many thinkers, it would
ever be impossible for a man to achieve
flight merely by strapping a pair of artificial
wings on himself and flapping them by
means of his own muscular power. His
arguments were convincing, for they were
based upon the fact that the contraction of
human muscles cannot give out sufficient
power to carry up the heavy weight of a
human body.

Sir George Cayley came precisely to the
same conclusions as Borelli had done before
him. However, unlike Borelli, he did not
remain satisfied with enunciating what
could not be 'done. His work was of a
much more positive nature, so much so
that it enabled him to point towards the
direction in which the solution of the pro-
blem of practical flight lay.

All that one has to do to achieve success-
ful flight, announced Sir George Cayley, is
to " make a surface support a given weight
by the application of power to the resistance
of air."

It was a pregnant utterance, for that
sentence of Cayley's contained within it the
true prescription for the achievement of all
mechanical flight.

Theoretics of the Aeroplane
If we take a stiff sheet of cardboard and

allow it to drop to the ground, it will
fall under the influence of gravity and will
readily overcome the air's resistance to it
in so doing. But if, by means of a flick
of the wrist, we fling the sheet of cardboard
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away from us in a horizontal direction it
will travel a surprising distance before it
reaches the ground. This is because the
resistance which the air offers to it in motion
is very much increased. By tilting the card-
board sheet before it is thrown so that the
front edge is slightly raised above the back
edge, the sheet will actually rise in the air
until its momentum is lost, after which it
will fall to the ground.

Here we have the theoretics of the aero-
plane in a nutshell. In the cardboard
experiment just described we have " made
a surface support a given weight [its own ,
weight] by the application of power to the
resistance of air."

" Surface" and " Powei "
Such was the problem as Sir George

Cayley saw it. He had reduced it to two
fundamentals or elements, to wit, " surface "
and " power." To achieve flight in any
practical sense with a heavier-than-air
machine, he saw clearly that he needed a
suitable " surface " and a suitable " power."
But exactly what form the " surface " was
to take, he had, naturally, no clear-cut views.
Nevertheless, he foresaw that the precise
shape of his surface -device would be of
extreme importance. He went so far as to
suggest that a slightly convex surface would
be more effective than a perfectly flat one,
a deduction of astounding accuracy, for it
is nowadays well known that the " cam-
bered " wing surface of an aeroplane enables
the machine to derive a greater " lift " from
the air than does a perfectly flat wing surface.
Cayley even predicted that it would, under
some conditions, be possible to arrange one
surface over another, a prediction which,
years afterwards,

-

took practical form in the
design_ of the first bi-planes.

To Cayley the necessary motive power for
his flying " surface " proved an insurmount-
able difficulty. As we have just seen, he
proved that human muscular exertions
could ever nower a flying machine. He
perceived, also, that the heavy, slow -working
steam engines of his day could never be
utilised for generating the power necessary
to retain an aerial machine in flight. Reject-
ing, therefore, the steam engine for this
purpose, Cayley, with a brilliance and an
accuracy of imagination which is truly
surprising, considering the times in which
he lived, goes on to suggest that the only
means of providing aerial power would con-
stitute some type of engine " firing inflam-
mable air with a due proportion of common
air under a piston."

In plain English, Cayley prescribed the
internal-combustion engine as the power -
provider for his hypothetical aeroplane long
-before the practical internal-combustion
engine was ever invented! Such was the
mind of the man who has rightly been called
" the Father of Aeronautical Science."

Sir, George Cayley was a practical man,
besides being an imaginative theorist. About
1803 he constructed a number of gliders,
which were based on his observations of bird
flight and the principles which he had
deduced from them.. These were made
mainly for the purpose of formulating his
notions concerning the resistance of air to
plane surfaces travelling through it. At first
the Cayley gliders were miniature affairs, but
gradually they increased in size until at last
this inventor constructed a glider which
developed sufficient lift to carry a medium-
sized man.

The Airship
Alongside his interest in the practical

'possibilities of a heavier-than-air flying
machine, Cayley involved himself in the
numerous problems connected with the pro-
pulsion of balloons through the air. In this
subject, too, he had a fair amount of success.

Indeed, in 1810, he announced that it would
be possible for him to design and construct
a balloon that would " carry its passengers
at twenty miles an hour." Owing, however,
to general lack of interest, this constructional
feat did not materialise. -

The fact was that the populace of those
days, and even the reasonably intelligent
section of the populace, seemed to have
firmly ingrained in their minds the notion
that any type of speculation on the practic-
ability of a flying machine was to be regarded
more or less as a symptom of enfeebling
lunacy. Sir George Cayley was never called
a lunatic, but it seems certain that many
people thought him one, despite the conclu-
sive nature of his reasonings.

In many respects Cayley was the father

tury interest in the possibilities of aviation
was at one of its lowest ebbs. Even the
few enterprising balloonists of the period
were usually dubbed " bal-lunatics! "

Half a dozen years afterwards, in 1843,
W. S. Henson (1805-1888), a Leicestershire
man and one of the pioneers of practical
aviation, brought out a design for a man -
carrying flying machine which was steam -
driven. Sir George Cayley was at once
enthusiastically interested in the design. He
did not, however, hesitate to criticise it and
to emphasise its many defects. In the same
year Cayley himself published a design for
what he termed an " aerial carriage," which
was based upon a light steam-engine propul-
sion. But the " aerial, carriage " of Cayley
never materialised, while, on the contrary; the

flying machine of Henson
did achieve some minor
practical success in con-
junction with the work of
his friend, John String-
fellow.

An airship designed for the relief of Paris at the time of the
Franco-Prussian war in. 1870-73. It was based on some of

Cayley's assumptions, but it was never actually constructed.

of the airship. He seems to have grasped
the essential features of a steerable balloon
or lighter -than -air machine. He made the
suggestion that the gas bag of the balloon
should be sectionalised, and the gas contained
in a number of separate compartments. He
also suggested the structural bracing of the
gas -bag assembly in order to enable it to
retain its predetermined shape. He made
accurate calculations of the amount of power
which would be required to set the airship
into horizontal motion. And, finally, he
considered the possible methods" -of powering
the airship, coming to the conclusion, once
again, that the gas -engine was the only ideal
device for this purpose, although, perhaps,
there might -exist possibilities for the utilisa-
tion of an ultra -light steam engine as the
aerial power -provider.

Sir George Cayley, of course, was a man
.of wealth as well as of leisure. He utilised
both these factors well in his endeavours
to establish a practical science of aviation.
As he grew older his interest in the possibili-
ties of aviation increased until eventually the
invention of a successful flying machine
became almost the main theme of his active
life.

Proposed Aeronautical Society
In 1837, the year of Queen Victoria's

coming to the English throne, Sir George
Cayley put forward propoSals for the estab-
lishment of an aeronautical society in
London. But he night as well have tried
to- set up an inter -planetary society in those
days, for during the 'thirties of the last cen-

Beginnings of Stream-
lining
By no means dismayed

at the failure of his plan
for an " aerial carriage,"
Sir George Cayley went on
year after year with his
studies into the mechanics
of gliders. He experi-
mented, also, with a whirl-
ing arm in order accurately
to ascertain the air -resist-
ance of a flat sheet. To
him also is due the honour
of being the first individual
to consider the practical
bearing of that important
factor which we nowadays
designate as " streamlin-
ing." In a word, it was
Sir George Cayley who
brought into being the little -s
nucleus of aerodynamical
knowledge which the mid -
nineteenth -century flying -
machine inventors were

only too glad to avail themselves of during
the course of their experiments.

Almost to the time of his death, which
occurred on December 15th, 1857, Sir
George Cayley went on with his experiments
on glider construction. The principles and
design of what we now Call the " air frame "
seem to have attracted his attention mainly
during the last years of his life.

Blazing the Trail
Such, in brief, was the life career of Sir

George Cayley, " the father of aeronautical
science." As a practical aircraft constructor
he was at least the equal of any of his few
contemporaries. As a theorist, however, he
towered above his fellows. Needless to say,
his theories and, in particular, the practical
applications of them, were necessarily incom-
plete, for Cayley was only the prophet of the
successful aeroplane, not the actual con-
structor or designer of it.

It was the thoroughness and the essential
soundness of its basic principles which lifted
Cayley's pioneering work far above that of
the others of his day. That is the reason
why he is now accorded so considerable a
degree of honour in the annals of aviation.
Sir George Cayley blazed the trail at least
a little way into the unknown jungle of
aeronautical possibilities, and the narrow path
which he cleared therein, through his own
innate perceptive instinct, was essentially a

and and reliable one, for it led others,
a ter his time, to the first solutions of the
Frobkm of mechanical flight.
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QUERIES
ENQUIRIES
A stamped addressed envelope, three penny
stamps, and the query coupon from the current
issue, which appears on back cover must be enclosed
with every letter containing a query. Every
query and drawing which is sent must bear the
name and address of the reader. Send your
queries to the Editor. PRACTICAL MECHANICS,
Geo. Newnes, Ltd., Tower House, Southampton

Street, Strand, London, W.C.2.

Enamelling Iron Ware
T SHALL be very thankful for any information
A that you could give me on vitrifying or
enamelling ironware. What I require is the type
of salts used, and the type (if any) of dip used for
the colouring. The colours which I am desirous, of
obtaining are black, grey, white and green
mottled.-S. A. Snifall (Thorpe Bay).
UNLESS you have a gas or electrically heated

fignace capable of giving a temperature around
1,200 deg. C., you will find it impossible to carry out
vitreous enamelling of ironware. Colouls and glazes
for this purpose may be obtained from Messrs. Cowan
Brothers, Ltd., Stratford, London, E., but unless you
can obtain the necessary high -temperature furnace you
will not succeed in any attempt at vitreous enamelling,
which, without these appliances, is an impossible job.

Vitreous enamelling consists in cleaning the metal
surface by chemical or mechanical treatment, then in
painting it over with properly applied liquid " glaze."
The ironware articles so treated are then fired in a high
temperature furnace at approximately r,150 deg. C. for
a period between 16 and 36 hours, according to the
type of glaze required. They are then cooled down
slowly in order to anneal the glaze. Vitreous enamelling
is a highly specialised and a mass -production fob, and
it cannot be really successfully imitated on the small
scale. -

Fillings for Etchings
T HAVE been doing some ornamental etching on

brass sheet and should be pleased if you
could tell me of a suitable filling for the depres-
sions. I might mention that I have used oil
colours, but as they dry they sink below the
surface. I should like to use brilliant colours,
such as prussian blue, crimson, etc., and to be
able to make them myself.

What I had in mind was a sort of synthetic
porcelain, such as dentists use for stoppings.
The depressions can be undercut, if necessary.
The ideal, of course, would be a fired enamel,
but this would be too expensive and complicated.
J. L. Prendergast (E. Dulwich).
OIL colours are quite useless for the purpose which

you name, since.they always tend to remain soft
and because they shrink on drying. A good method is
to fill up the engraved lines, by dusting finely powdered
sealing wax (of any colour) over the surface of the.
engraved plate. After carefully " packing " the plate
in this manner, the latter is then slowly warmed in
an oven until the wax melts and becomes fluid. The
plate is then allowed to cool. Any waif remaining on
the surface of the plate is scraped away, and finally the
surface of the plate is gently polished.

Alternatively, the sealing wax may he ground up
with a little gold size and applied to the engraved lines
in that form. Strong solutions of sealing wax in methy-
lated spirit are sometimes used.

" Porcelain " fillings are of the zinc or magnesium
oxychloride type. A good filling of this variety can be
made as follows : Dissolve 40 parts (by weight) of
magnesium chloride in 6o parts of water. This makes
a 40 per cent. solution of magnesium chloride. Use
this solution (which keeps indefinitely) to slake finely
powdered calcined magnesite or magnesium carbonate
to -a stiff paste. This paste is used for filling in the
engraved lines, any surplus being very carefully wiped
away. The paste sets hard in 36 hours to a white -
porcelain -like surface. If coloured effects are desired,
these are readily obtained by mixing up to 25 per cent.
of any dry pigment colour with the magnesite or
magnesium carbonate. It is absolutely essential that
perfectly smooth and gritless powders are used, otherwise
a smooth surface will never be obtained when the
" fillings " have set hard. Using this type of filling,
there should be no necessity to go to the trouble of
undercutting the engraved lines, since the paste expands
very slightly on setting, and, therefore, it should be
quite secure in the engraved lines, provided that the
engraved article does not suffer any unreasonable
handling. These magnesium oxychloride " mixes "
dry out to a matt effect. The surface of the hard
filling may, of course, be. given a coating of clear varnish,
if desired, in order to impart a glossy effect to it.

Concrete " Mixes"
T WOULD be much obliged if you could give

me the following information :
(t) The correct proportions of sand and cement

for cement making for various jobs, such as

bricklaying, surfacing of floors and walls, pointing
etc., and the proportions for making concrete.

(2) When I use a certain soldering fluid it
makes the articles go rusty, however well I clean
them. Could you tell me how to stop this happen-
ing, and is there any fluid sold that will remove
rust, and if so, where can I obtain it ? I do not
want to use paraffin.-D. Corner (Wellington).

A good deal of variation in the composition of
A concrete " mixes " is permissible. For flooring
concrete take x part Portland cement, t part sharp sand
and 2 parts of brick, stone or other rubble, which
latter must be clean and of a particle size of about tin.

For indoor floors, increase the sand to 2 parts and
decrease the rubble to one part.

Mortar concretes are best made from cement t part,
sand 3 parts. You should note that there is no real
difference between " cement " and " concrete." Both
are basically the same, being made from dry Portland
cement, but the " concrete " usually incorporates
coarse ' aggregates " such as rubble (above mentioned)
whilst the " cement " is finer in texture, frequently
having in its composition merely sand and Portland
cement.

2. Soldering fluids of the type you mention do some-
times cause rusting or corrosion in view of the acid
nature of the fluid. This can only be minimised by
carefully washing, away all traces of the fluid after
soldering, or, better "still, by swabbing a little weak
ammonia over the soldered area. But, Tor your work,
it would appear to be better always to use a resinous
soldering flux, which latter will definitely not cause any
corrosion. So far as we are aware, there are no rust -
removers available commercially nowadays.

Electric Gong
T WISH to make an electric gong to take the
A place of my front door bell-something on the
tubular type, sounding perhaps three different

Electra,
Gongs

0 0 0 0 0 ''''1=1G

Circuit diagrat 2 of an electrically -operated
gong.

notes. This would be very much more pleasant
to hear than the present harsh bell.

Could you advise me, and perhaps let me have
a sketch of how to go about this, and the name
of a firm who might supply me with the necessary
materials ? Could you also give me the name
and address of any firm who manufacture this
type of door signal in this country ?-J. W.
McDougall (Dunoon).
IT is not practicable in these columns to give full

details for constructing the device you mention,
but we are giving a suitable circuit diagram which may
assist you. A is a solenoid coil, the plunger of which is
attached to a piston working in a dashpot. The dashpot
may be closed at the bottom end with the exception of
a very fine hole ; or may be completely closed at the
bottom and contain oil, the piston then having a very
fine hole. The function of the dashpot is to slow
down the rising of the plunger when the coil is energised
by pressure on the door push B The push B also
energises a small coil C which closes spring mounted
contacts D (this part may be taken from a trembler

bell, with the make and break removed) so -rite coil A
remains energised when B is released. The plunger
of A continues to move upwards and the moving contact
closes contacts E, F, and G in turn to energise the
coils of the electric gongs. The gong mechanism may
be the mechanism of a trembler hell with the make and
breakjemoved. When the plunger reaches the top of
its stroke it opens the contacts H which de -energises the
coils A and C, the contacts D then fly open and the
plunger returns to the bottom position until B is again
pressed.

We do not know of any firm who manufacture this
type of door bell but you could probably obtain any
insulated wire you may need to wind the coils from
Ormistori Sr Sons, Ltd., 79, Clerkenwell Road, E.C.i.

" Anglo-Helmtzum
WILL you please forward me any informati n

concerning the recently discovered element
of Atomic Number 85, which I think is called
" Anglo-Helvetiutn "?-J. H. Briggs (Carnforth).
"

"A
NGLO-HELVITIUM " is merely a name at

present. Nothing is known about it, and its
existence has not been confirmed. It is supposed -to
constitute the missing Element No. 85 and to have been
discovered and isolated by two physicists working in
the Radium Institute at Berne, Dr. Walter Minder and
Mrs. Alice Leigh -Smith, the latter being a former
pupil of Mme. Curie, of radium fame.

Nearly 12 years ago, Element No. 85 was claimed
to have been discovered by a group of American
workers who named it " Alabamine " and who ex-
tracted it from monazite sand residues. Both " Alaba-
mine " and the more recent " Anglo-Helvetium " are
hypothetical entities. Neither has been isolated in
mass form, and until this has been done it is impossible
to determine the properties of these suspected elements.
The whole position regarding element No. 85 is still
very unsatisfactory. When, however, the matter is
finally clarified, it will be found that the missing element
will be a member of the " Halogen " or Chlorine -
Bromine -Iodine family and possibly that it is radio-
active and unstable.

Slow -speed Dynamo
T HAVE a dynamotor that I want to wind into a

wind -charger giving, say, 25 or 32 volts at
approximately so amps. at about a cut in speed of
zoo r.p.m. If it is not possible to get this output at
the volts mentioned please tell me what is the
nearest I can get to it.

I would prefer to hand -wind this machine
instead of former winding, and would be much
obliged if you could tell me if there is much
advantage to former winding against hand
winding.

I have a Rotax dynamo DM6S and the following
are the dimensions of same. Pole shoes 6 in all.
3 starter coils and 3 shunt coils. Armature has
29 winding slots measuring 6in. long, 9/ruin. deep
and 7i:; yin. wide and was originally wound with
3 strips and one turn per coil. Winding pitch
1-5 and the commutator had 86 segments. The
brushgear consists of 5 brushes, 4 large and n small.
I want to cut this down to, say, 2 main brushes,
and r field, and maybe I would get down to a
lower speed if I had only 2 brushes, and connected
a field into each of them.

I had an idea that if I got the armature slots
cut down a hit deeper it would be an advantage,
or would I need all the iron that it has at present
(if making the slots deeper was necessary) ?
Would each lamination (4in. diameter) have to be
done separately, or would putting the whole
armature in a milling machine and cutting all
out at same time do ?-Mr. Taggart (Belfast).
THIS is not a type of machine that can be recom-

mended as a slow -speed wind -charger, and will
be difficult to wind, especially as you are not prepared
to use " former -wound " coils. A speed of 200 r.p.m.
is impossible to obtain with anything like reasonable
efficiency, and you would need to gear up from wind -
motor to dynamo in the ratio of at least two to one.
Do not attempt to deepen the slots in the armature,
this will lead to no improvement and would make the
winding still more difficult. There will have to be
87 separate armature coils, one of which needs the
ends cut Off short and insulated so as to form a " dummy"
coil to preserve the mechanical balance of the winding,
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"PRACTICAL MECHANICS" MASTER
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The " PRACTICAL MECHANICS " OUT.
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Full-size blueprint, Is.
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Full-size blueprint, Is.
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Complete set, 5s.
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leaving 86 active coils to connect to the 86 -part
commutator. The coils will be grouped three per
slot in the 29 -slot armature, and for the output you want
No. 18 s.w.g. will be the most suitable gauge. With
great care in winding you may get 24 wires in each slot,
so that each coil will consist of 4 turns spanning from
slot t to slot 5 inclusive, and wave connected from
bar r to bar 12 of the commutator, resulting in a 2 -circuit
series -winding. The six field coils require r lb. each
of No. 20 s.w.g. connected in series- to give alternate
north and south polarity, one end to the positive main
brush, and the other end to the small intermediate
third brush. The main brushes will be set at 60
degrees apart.

Regulating Resistance
T SHALL be obliged if you will give me details
A required to construct a resistance for use on
the mains (210 volts).

I wish to run one, two or three lamps of the
motor -car headlamp type, i.e., 6 volt 24 watts,
or a2 volt x 36 watts from the mains through a
resistance, giving some means of reducing or
increasing the resistance in circuit, so as to bring
the lamp or lamps from dim to the point where
they are slightly overloaded.

The type usually supplied with sub -standard
eine projectors would suit my purpose, but they
are practically unobtainable at the present time.-
J. Senior (Sheffield).
IN order to construct a single resistance capable of

meeting all your requirements from the 210 volt
supply you would need about too yards of., 22 s.w.g.
nickel -chrome resistance wire. This could be wound on
a ventilated former, the wire being supported on mica
or vitreous material capable of withstanding about
Soo deg. C. One end of the resistance wire would be
connected to the supply and a sliding contact would
connect to the lamp circuit, all the lamps being connected
in series.

A more convenient and economical method which
Could be adopted if your supply is A.C., would be to
use a transformer with a primary voltage of 2its and a
secondary output of 12 volts re amps. This could be
used with a variable resistance on the secondary side
consisting of 33 yards of 17 s.w.g. nickel chrome wire,
the lamps then being connected in parallel.

Foaming Agent : Emulsifying Oil
WILL you please answer the following

queries :
(a) What are suitable- proportions of quillaia

powder and borax, which when added to 2 ozs.
of soft soap solution would produce a " foam
shampoo " ? I have been given to understand
that quillaia and borax produce a foam. If soft. -
soap is not obtainable, could I replace it by using
an equivalent amount of a synthetic detergent ?

(2) How could I emulsify a small quantity of an
essential oil, in order to make the oil soluble in
water ?

(3) Can you give me a formula for a " wax
polish," suitable for polishing floors, furnituse
and leatherwork ?-E. Savidge (Blackpool). "

QUILLAIA bark is a well-known foaming agent.
; The following is a formula for the preparation

of a concentrated foaming liquid which may be added in
small amount to your soap.solution in order to increase
its foaming capacity :-

Quillaia chips .. .. ozs.
. .Alcohol (reel., or meth. spun) .. to ozs.

24Boil together gently for 15 minutes C'oor. add
alcohol ; -filter. Make up with water to a total bulk of
32 ozs. Iso-propyl alcohol can be used in place of
rectified spirit. For a good quality matoial, methylated
spirit should not be used in view of its objectionable
odour.

To a limited extent, soap can be replaced by a
synthetic detergent, such as " Teepol " (obtainable
from Messrs. R. W. Grieff and Co., Ltd., Royal
Exchange, Manchester), but in our opinion it is highly
dangerous to use any of these synthetic detergents in
the manufacture of toilet products in view of their
strong defatting action and of their consequent liability
to give rise to skin troubles.

(2) To emulsify an essential oil, proceed in the
following way :

Essential oil .. 88 parts.
Oleic acid .. , . ICJ ,,
Triethanolamine .. 2 ,,
Water .. .. go

Mix the triethanolamine, oleic acid and 3o parts of
the essential oil. Stir well and rapidly. Then add
slowly, with rapid stirring, 33 parts of the water. This
will give a thick cream. Continue stirring. Then
add first the remainder -of the essential oil and finally
the remaining water.

Triethanolamine is only obtainable for essential use.
Messrs. A. Boak Roberts and Co., Ltd., Buckhurst Hill,
Essex, manufacture a substitute called " Abracol,"
which might serve your - purpose equally well.

(3) To make a suitable wax floor polish, melt up a
quantity of wax in an old can, keeping the temperature
as low as possible. Then add slowly about five times the
weight of white spirit, together, if possible, with a
small amount of raw linseed oil. Stir well and then
pour into tins to cool and solidify. By adding more or
less white spirit you can vary the consistency of the
polish.

Cut-out for Model Railway
T HAVE recently built a model railway, using

a step-down transformer for supplying
current at zo volts for driving the engine from
A.C. mains.

Can you give details of a cut-out or by-pass to
transfer the current in the event of a short, as
I am afraid I shall burn out the transformer ?
Can you also give size and type of wire for a hair
drier, and where it can be obtained ?-H. Bayley
(Oldham).
VOU do not state the normal full [load current ofJ your transformer or the current at which you
require the protective overload trip to operate. Assuming,
however, that you want the trip to operate at about
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A simple cut-out for a model electric railway.

1.5 to 2 amps., you could make a reliable cut-out from
the mechanism of an electric bell or buzzer, or construct
one to the dimensions shown in the accompanying sketch.
Each limb of the elecuo-magnet could be wound with
50 turns of 23 or 22 s.w.g. enamelled wire to create
poles of opposite magnetic polarity. An additional light
lever is pivoted or suspended by a flat spring as indicated,
this making contact with a fixed contact when the
armature is away'from the electro-magnet. Connect the
two coils in series with the contacts, and in series
between one pole of the transformer and the train.
On overload the armature is attracted to the electro-
magnet, and the contacts separate by gravity. You will
appreciate that the tripping current will depend on
the air gap between the electro-magnet and armature,
and on the adjustable spring tension acting on, the
armature. The contacts can be reset by a lever or a
knob attached to a stiff wire which passes freely round or
through a hole in the contact lever.

Assuming you wish to use the hair drier on about 23o
volts, we suggest you use a heating- element of noyds.
of 33 s.w.g. nickel -chrome resistance wire, which you
may be able to obtain from London Electric Wire Co.
and Smiths, Ltd., of Church Road, Leyton, to. If
desired, the heating could be increased by cutting out
a short length of this wire.

Polishing Powder : Clean Lacquer :
Plastics

FOR a number of years I have been using a
polishing paste for nickel plated articles with

a polishing spindle, but now this product is very
hard to obtain, and the binder used was a lion -
greasy one. Could you supply- me with the
formula of any dry or non -greasy binder to be
used with this, or other formula ? I think the
composition contains lime, chalk, crocus, or
rottenstone.

If you have any formula for colourless lacquers
I would be pleased to have them.

Could you suggest a substitute for kieselguhr,
used for polishing brass, and how it may be
obtained ?

Will you recommend some books on Plastics
and Vitreous Enamels, and also a book on
formula and recipes ?-E. C. Russell (Howth).

A GOOD polishing powder for your purpose can
,/ be made according to the following formula :

Chalk .. 3 parts.
Rottenstone I part.
Whiting

This mixture can be made into block form by the
addition of to per cent. white china clay, followed by
hydraulic compression. It can also be made into block
form by moistening with naphtha, following by light
compression, but blocks formed in this manner are
liable to crumble unless they are contained in tins or
other containers.

For the finest polish, use chromium oxide and/or
rouge (i.e., fine iron oxide).

(z) Cellulose acetate dissolved in " Cellusolve "
(Chemical and Metallurgical, Ltd., Moorgate, London,
E.C.) makes a good clear lacquer. So, also, does scrap
celluloid dissolved in a mixture of equal parts of acetone
and amylacetate. Guncotton dissolved in a mixture of
equal parts of alcohol and ether forms pyroxyline
lacquer for the very finest work. Unfortunately, it is,
at the present time, almost impossible to procure the
majority of these raw materials unless you can show
some special priority claim for them..

(3) There is really no effective substitute for
kieselguhr for the purpose you name. Ordinary chalk
is the nearest product to it, but you might like to try
mixing up to 25 per cent. of fine asbestos powder
(Turner Brothers, Ltd., Rochdale, Lanes), in order to
render it somewhat more " woolly " in texture.

(4) G. D. Hiscox's " Recipes, Formula and o-
cesses " (Crosby, Lockwood and Son) is a well-known
formula compilation. The most modern work of this
kind is " The Chemical Formulary," published by
Chapman and Hall, Ltd., in four volumes. You should,
however, not put too much dependence upon formula
compilations, for none of them is too per cent. accurate.

So far as we have been able to trace, there are no
specialised books on the difficult subject of vitreous
enamelling. It is possible, however, that Messrs.
W. & G. Foyle, Ltd., Charing Cross Road, London,
W.C.2., may be able to locate a foreign work on this
subject for you.

Plastics is now a very extended subject, divided up
into many different departments. However, the following
books are of a general character, and they might suit
your needs:

A.B.C. of Plasticisers." (3s.)
L. M. T. Bell : " Making and Moulding of Plastics."

(12s. 6d.)
K. Brandenburger : " Processes and Machinery in

the Plastics Industry." (25s.) .
" British Plastics Year Book." (i5s.)
" Plastes : Plastics in Industry." (15s.)
H. R. Simmonds : " Industrial Plastics." (22s. 6d.,)
R. S. Morrell :" Synthetic Resins and Allied Plastics.'

(28s.)
(Prices in brackets are pre-war net prices.)

New Edition
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ELECTRADIX=
CONTROL BY LIGHT AND

INVISIBLE RAYS
Raycraft set with
selenium bridge, 10,009
ohm tele-type Relay,
fittings and booklet.

421,
SWITCHES. Knife -blade A & E type
single pole C.O., 1/6. Double pole " on -
off," 1/9. Double pole C.O., 2/6. 100
amp. S.P. with fuses on panel, 42/6 pair.
G.P.O. Lab. Switches carry 10 amps., for
controls and test work, D.P. reversing, 716.
Switch Theos 0 to I ohm, and " off," 216.
Multi -switches, Lucas 8 -way, lever handles
in line, enclosed, 319. 6 -way ditto, 3I-.
6 -way Push Button AM., 219. 7 stud R.I.
5 amp. ebonite panel on box base 4 in., 716.
CIRCUIT BREAKERS & SWITCHES.
Auto circuit breakers, magnetic trip
thermal delay, 10 amp. double or triple
pole, 25/-. 250 amps., M. Battery charging
auto -cutouts, 8 amps. 6 or 12 v., compound,
1016. D.C. and A.C. contactors, mains,
quoted for 10 to 40 amps.
CRYSTAL SETS, are valveless , radio
receivers requiring no batteries. Mark
III ex R.A.F. double detector, 851-. The
Wall Nut for shelter or table, 421-.
Victory Pocket bakelite set, 35/-.
ELECTRIC SOLDERING IRONS. 60
watts for 2001250 volt mains, with flex
cord, 1216.
DYNAMOS -MOTORS- ROTARIES.

For essential and
experimental work,
permit free. Pine
modern quarter -
horse D.C, motors,
200 to 250 volts.
enclosed, drip -proof,
silent bearings, flange

or base fixing, double end shaft, in. dia.,
1,450 revs. ; size, 71in. x 7in. ; weight,
35Ibs. Compound. We fully guarantee.
115th h.p., £3 10s. h.p., £4. Larger
powers in stock.
WIND DRIVE DYNAMOS, slow
speed, 6 or 12 volt.. Details and price on
application.
SUNDRIES. Vee Pulleys for yin. belt,
turned steel 4in. x 4iin., 416 and 51-.
Motor Flexible Couplings for ) h.p.
and h.p., 61- each. Endless Belts,
vee or flat, 516 each. 4 wing Fan
Blades 6in., for motor shaft, 116.
Liquid Level Indicators with float
geared to watcheiial panel gauge, 9in. rise
and fall, 716. Battery Charge indicators.'
Mentor thermal type signal light, 2Dn.
dial, flush panel, 6 volt and 12 volt, 51- each.
Horseshoe Magnets, permanent steel,
all sizes, 316 to 416. Terminal Covers,
A.M. bakelite with two securing screws,
Domino size, 9d. each or 716 doz. H.M.V.
Resistors, glass cased, wire ends, I watt,
.01, .025, .05, II- per set of 3 or 216 doz.
Multiple Connection Strips of soldering
tags, telephone type moulded mounting,
in 80 or 100 ways, at 316 and 41- each.
G.P.O. Plugs, 21- each. Small Solenoids,
" Gemi " 6 volts I) amps., iron plunger.
616. Electric Counters to 10,000 revs.,
G.P.O., 516.

ELECTRADIX RADIOS,
'214 .Queenstown Road,
Battersea, London, S.W.8
(Close to Queen's Road Station, S.Rly.)

Telephone : Macaulay 2159.

"Easily the best soldering fluid
obtainable."

This statement by a regular user
cf " BAKER'S " expresses the
general opinion of motor and
engineering trades. Sold in 6d.,
11- and 116 tins. Also in Bulk.

SIR Whi. BURNETT & CO. (CHEMICALS) LTD.
Gt. West Rd.. Ishworth, Mitts. Hounslow 0476

RATCHET & REVOLUTION
COUNTERS

A,k ror
Leaflet No.1813
Speed up In
6,000 r.p.m.
B. & F.CARTER & CO
LTD., BOLTON 5

1
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T QUICK MAKE & BREAK
BRITISH MADE THROUGHOUT

For all purposes - fully tested Switches to
cocustomers' requirements.

Let us use our long experience to
solve your Switching problems.

TOK SWITCHES LTD.,

K
CAMBRIDGE ROW, BURR AGE ROAD,

WOOLWICH, S.E.18

sWTCHES
35

FIRST PLACES
AND HUNDREDS OF PASSES
in the A.M.I.C.E., A.M.I.M.E., A.M.LE.E.,
A.F.R.Ae.S., A.M.I.Chem.E., C. & 6., etc.,
Exams. hive been gaited by students
studying at home with the T.1.0.B.
Engineering First Places are your best
guide to the most successful Engineering
Courses. Write to -day for" The Engineer's
Guide to Success," containing the world's

widest choice ofEngineering
Courses - over
200 - covering
all branches -
Mechanical ,Electrical,
Aer onaut foal,
Wireless, Civil
Chemical, etc.'
and which alone
gives the Ilegm
lotions govern-
ing admission to
the Recognised
Institutions.The
T.I.G.B. guaran-
tees training
until successful

The TECHNOLOGICAL INSTITUTE OF
GREAT BRITAIN,

218, Semple Bar House, E.C.s.

World's best choice of
Courses in Engineering

PARCEL 01'
USEFUL APPARATUS

Post 7/6 paid
Send also
stamped Id.
addressed
envelope for
latest Price
List of other

?equipment.
(England,
Scotland and
Wales only.)
Also Booklet,
"Experiments
In Chemistry,"
6d. this post-
age Id.

BECK iScientific Dept. A), 60, High St.,
Stoke Newington, London. N.16.

NORTHERN MODEL
Al RCRAFTCOMPANY
25, LOWER MOSLEY ST.,
MANCHESTER, 2. Tel.: CEN. 1804

BLUE PRINTS
SHIPS

King George V Class,
Nelson, 218!, post free.
M.T.B., 116. Ark Royal, 216.

00 GAUGE RAILWAY
Blue Prints available of rolling stock,

locomotives, stations, buildings, lineside
details. Prices from 6d. upwards.

Send 6d. P.O. and S.A.E. for list and
sample print.
Many more prints in course of produc- 
tion.
Latest addition : Large Signal Cabin
in modern style super detailed print,
price 2/6 post free.

7iteoc matl 6-e ,
in the ide.a_tkon't.thelve it!

ial[lN1114
negotiate your Patents.

MECHANAIDS LTD.,
Research and Development Engineers,

HOL. 1120.
HALTON HOUSE, HOLBORN, E.C.1

BOLT DOWN THAT MACHINE IN HALF THE TIME

with CINCH Bolt Anchors
Suitable for all fixings to walls, ceilings
and floors of cement, brick, stone, etc.

No delay : full load can be applied
immediately. Depth of hole

40°'a to a% less than ordin-
ary fixing methods. Cinch
anchors give a quick and
positive bite that holds per-

manently. Will not slacken or
work loose. Sizes to suit all

IMMEDIATE DELIVERY.needs.

Free! SAMPLS AND DETAILS ON RECEIPT o: TRAD: CARD.

HOYT METAL CO. OF CT, BRITAIN, Dept. P.M., Deodar Rd., Putney, London, S.W IS
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THE USEFULNESS
OF PELMANISM

IDELMANISM is useful in all
the affairs of life. That is

its outstanding recommendation to
those who wish to make the best
of themselves in their occupations,
in all their recreations, and in their
social and cultural relations.

Every line written in the Pelman
Course is directly applicable to
some aspect of human . life and
conduct. The intention of every
word in the Course is to make
clear to men and women the means
by which they can develop their
powers to the fullest extent so that
they can live more happily and be
more successful -so that, on the
one hand, they will make and use
occasions for profit and advantage
and, on the other hand, be at ease
in any company. Both conditions
are necessary to complete self-
respect and a full life.
Remember -Everything you do is
preceded by your attitude of mind

Pelmanists are not left to make
the applications themselves. An
experienced and sympathetic in-
structional staff shows them, in
exact detail, how to apply the
principles of Pelmanism to their
own circumstances and aspirations.'
Thus every Pelman Course is an
individual Course. Over and over
again our correspondents say in
effect, " I feel that this Course
was prepared for me, and me
only." Substantially this is so,
for the instructional notes and
letters of advice are entirely
personal to the individual; they
arc for him or her only.

Half fees for serving members of
His Majesty's Forces

(Apply for Services Enrolment Form)

The present dominant aim for
every man and woman must be to
show a courageous, confident,
well-equipped mental front. This
assured, then all else will bc
achieved, and the world has no
more proven method than Pel-
manism to obtain this end.

Your Obligation
To -day there is an obligation

upon every man and every woman to
make the maximum contribution
to the task which the Empire has
undertaken. There is a demand
for clearness  of vision and
concentration ; there is, above all,
a need, such as has- never before
been felt, for level-headedness and
resourcefulness. The Pelman
discipline establishes self-confi-
dence, quickens the perception
and promotes personal initiative.
Take Up Pelmanism Now
The Pelman Course is fully

explained in " The Science of
Success." The Course is simple
and interesting and takes up very
little time. You can enrol on the
most convenient terms. The book
will be sent you, gratis and post
free, on appliL-ation to -day to :

PELMAN INSTITUTE
OM an Years),

130, Albion House, New Oxford
Street, London, W.C.1.

PELMAN (OVERSEAS) INSTITUTES: NEW
YORK. 271. North Avenue. New Rochelle.
MELBOURNE.-396,.Flinders 1.017C. DURBAN.
Natal Bank Chambertk (P.O. But 14e9).
JOHANNESBURG, P.O. Bnx 4928. CALCUTTA,
102, Clive Street. DELHI, IS, Aiivore Road.
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HOW TO RECOGNISE TUBES
MADE OF SYNTHETIC RUBBER.

DUNLOPLook for the letter "S" marked on
the tube, at least half an inch high.

need special
care in repair

Cycle tubes of synthetic rubber are now being supplied and call for
special care in use and repair. While cycle patches of existing types
are suitable, care must be taken to treat the affected part with an
abrasive (sulphur remover or sandpaper) before proceeding with the
repair. In all cases solution must be used to secure a good adhesion.

4H'306

INSTRUCTION IN
PLASTICS TECHNOLOGY

ANEW
organisation has been formed to supply

ambitious people interested in the Plastics
Industry with modern instruction in Plastics
Theory and Practice.

The new organisation, known as The British
Institute of Plastics Technology, is the .specialist
Plastics Division of The British Institute of
Engineering Technology, Ltd., one of the largest
home -study technical training organisations in the
world.

Specialist Plastics Courses are being prepared
and will be available within a reasonable period.
Those interested are advised to submit their
names and addresses, when a copy of our Prospectus
"OPPORTUNITIES IN PLASTICS " will be
forwarded as our tutorial plans mature, Enrolment
for the special courses will first be offered to those
whose names have been thus recorded, but no
obligation whatsoever will be incurred in lodging
an application.

BRITISH INSTITUTE OF
PLASTICS TECHNOLOGY.

4, Shakespeare House,
1 7- 18- 19, Stratford Place, London, W.1

ILFORD FILM ON WAR SERVICE. The camera fights with the
guns. Here you see a Naval photographer enlarging a
negative of an action at sea. The Navy uses miles of Ilford
Film and Paper and the six British factories of Ilford
Limited are working night and day to satisfy this vital
demand.

ILFORD makers of
LIMITED

films
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All letters should be addressed to
the Editor, " THE CYCLIST,"
George Newnes, Ltd., Tower House,
SouthamptonStreet,Strand,London,
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Phone : Temple Mr 4363

Telegrams : Newnes, Rand, London

Post-war Surplus and Its Disposal
THE cycle trade was not helped along the

road to recovery after the last war as
a result of the Government's policy in
relation to the disposal of surplus stocks.
Goods which had cost the country many
millions were jobbed off at prices repre-
senting but a tithe of their original cost,
and the inevitable, result was that factories
which were expecting to return to their
normal activities after four years of munition
making found that the market was being
supplied from these surplus stocks.

It is not surprising, therefore, that a trade
slump followed. Unemployment succeeded
the slump. The argument adopted by the
Government was that the public should
have the benefit of the cheap purchase of
goods which had been purchased' from
money provided by the public as a result
of heavy taxation. It was an entirely mis-
taken point of view, and the cycle trade was
nbt the only one which suffered as a result
of this abrogation of the very first principle
of the law of economics.

What is to happen with surplus material
when this war ends ? The Government
is already concerned about that problem, and
has consulted various trade organisations.
We understand that members of the cycle
trade have discussed the matter as a result
of a suggestion from the Board of Trade.
It is obvious that the Government will not
adopt the wholesale scrapping of surplus
materials as in the last war. In most cases
the Government is purchasing spare parts
from firms licensed to make them, and not
necessarily from the original makers. Ob-
viously there will have to be an agreement
between these two. One suggestion which
has been made is that the various factories
spread over the country and which undoubt-
edly will be idle for a time when the war is
over should be used as depots for the storage
of this surplus, so that the industry can draw
from this with the idea of distributing it
through the normal trade channels. Payment
would not be made to the Government for
the surplus except against such withdrawals.
The sale price and the -conditions of sale
could be agreed and thus avoid price cutting.

We learn that the War Cabinet has decided
in principle to establish a Disposals Com-
mittee, and has invited the manufacturers to
submit a scheme. The policy of the Board
of Trade is that in the absence of such a
scheme the department itself would under-
take the responsibility of post-war disposal,
and in that event they might establish a
non-profit trading organisation to handle all
surplus stocks of bicycles and parts. Sales
by auction would not be permitted. There
must obviously be some preliminary sorting
of the surplus. There must be distinction
between surplus which it is impossible to
repair, that which is suitable for recondi-
tioning, and that which is unused. It is
possible that the Government may desire
to remain the legal owners of the property

with the manufacturers acting as agents,
drawing a fee for reconditioning and dis-
tributing. The goods would be sold under
a warranty.

It must be remembered that many of the
bicycles purchased by the Ministry of
Supply have been of the non-standard type
-24in. frames with 28in. wheels, and it is
unlikely that there would be a large demand
in the home market for such machines,
although there should be a considerable
market overseas.

Some have suggested that the Govern-
ment should operate a scheme by which
surplus machines shall be delivered into the
countries which the Allies will occupy after
the war, and thus avoid a home market
problem. Others in the trade think that
only the serviceable goods should be re-
tained, and that the rest should be scrapped.
Some of the machines and materials sold
to the Government have been made to
special specification, and to suit spedial pur-
poses, and firms would naturally not
anxious to take such surplus back. Other
firms thought that they would prefer to
purchase the surplus material of their own
make, and to scrap the lot.

A committee has been set up by the trade
to consider all aspects of the problem, and
to draw up a memorandum on the subject.

Child Cyclists

THE importance of training children to
use bicycles is stressed by the Board

of Education in a communication to the
National Committee on Cycling. The
National Committee had suggested that the
Board should appoint instructors of cycling
as they do for cricket and football.

The Board reply that a considerable
amount of such instruction is provided by
the Central Council of Recreative Physical
Training. They add that they have,
encouraged the special measures taken by
Local Education Authorities and other public

-bodies to train children to use bicycles and
other means of transport with safety to
themselves and other road users.

So far as public elementary schools are
concerned, they find that the instruction is
most effective when given by the school
teaching staff, but in some places valuable
help is given by the police.

" The recruitment of specialist instruc-
tors," they add, " is not contemplated."

No Increase In Tyres

THE " appreciable quantity " of synthetic
now coming from the United States

does not mean that tyres will be available
in larger quantities, Lord Rothes, Director
of Tyres, at the Ministry of Supply, stated
when presenting a bicycle, given by British
cycle manufacturers, to Leading Aircraft -

By F. J. C.

man Hogg for the. best of 11,83o slogans on
saving cycle tyres. Mr. P. W. Howard,
chairman of the Cycle Tyre Group of the
Tyre Manufacturers' Conference, disclosed
the fact that the number of bicycles now
on the roads had risen from 8,000,000 to
approximately ro,000,000, which means
20,000,000 covers and 20,000,000 inner
tubes in constant use. All cycle tyres and
cycle tubes are to -day being made wholly of
synthetic, said Lord Rothes.

Lighting-up Time

THE National Committee on cycling, have
circulated the following letter to the

Press :
" May we remind cyclists that the arrival

of `double summer time' does not in any
way affect lighting-up hours as fixed by the
Statute passed before the war ? This year
they are, until April 16, from half an hour
after sunset until half an hour before sun-
rise ; and, between April 16 and October 8,
from one hour after sunset until one hour
before sunrise. The hours of sunset and
sunrise are of course different in different
parts of the country."

That Old Rag
are not referring to a back issue of the
Club Journal. We draw attention

to the following notice sent out by the
Directorate of Salvage and Recovery.

" It's about that dirty old rag you threw
under the bench because it put two smuts
back on your nickel -plate for every one it
took off. It's wanted.

" Rags that are too dirty for further use
in the bike -shed may not be too dirty for
processing at the war factories, where special
laimdries deal with them. Not only is the
rag cleaned for further use, but even the oil
in it is recovered.

" Few cyclists can keep their machines in
trim without a bit of rag. There must be
few who do not accumulate several bits of
old rag in a year-unless they throw them
away. But that would be breaking the law,
and, of course, the `brothers of the wheel'
are a most law-abiding fraternity.

" Engineers' wipers are urgently wanted in
the factories at the moment, and cyclists do
not need telling how important a piece of
rag is for precision work at the milling
machines. The Ministry of Supply. is
making. an appeal for every piece that can
be spared, and it is felt that the to,000,000
cyclists in the country might easily contri-
bute a ton or two if they tried.

" So please hunt through your shed for
any old rags, no matter. how oily or dirty
they may appear, and put them out for
salvage. Make a separate bundle of them,
and don't mix them with clean rag salvage.
The collector will know what to do with
them when he calls."
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AroundArouncl the Wheelwork
By ICARUS

Herne Hill Track
THE secretary of the N.C.U., gr. A. P.
,A. Chamberlain, writes :

" Readers of The Cyclist will remember
that two and a half years ago many club-
mem volunteered for work at Herne Hill
'flack, clearing weeds, etc.

This voluntary labour did much good,
and all were keenly disappointed when no
permit was forthcoming to resurface the
track.

I have to announce, however, that the
Union has now received the official Minis-
try's permission to resurface the track, and
the contractors are ready to proceed with
this work as soon as the preliminary' clearing
has been done.

' Therefore, may I appeal to clubmen and
all interested in the sport of cycle racing
to come forward once again and give us a
hand to get Herne Hill ready  for . the
contractors.

' If you are able to volunteer for only
a kw hours a week, it will all help. The
woi k to be done is nothing like as heavy
as that done two years ago. It consists of
pulling the weeds out of the cracks between
the concrete and applying weed killer.

" Volunteers will help substantially if they
can take any useful tools along with them.
Pra:tically anything will do, such as a sharp
hand trowel, chisels, scrapers, etc., and with
a sufficient band of willing workers we shall
be ready for the contractors in a fortnight
from the publication of this appeal, and it
is understood that the resurfacing will be
completed in about a month from that date.
So the sooner we can get the job done, the
sooner will the N.C.U. opening meeting at
Herne Hill be held on a track with a better
surface than it has ever had.

" If you volunteer, ring up TERminus
4368."

Halifax R.C.C.
THE above club will hold on May 7th

a road race from Halifax and via
Sowerby Bridge, Ripponden, Scammoden,
Denshaw, Ripponden, Scammonden, Den-
shaw, Ripponden, Sowerby Bridge, and
finishing in Savile Park Moor, Halifax. The
proceeds will go to the Mayor's Comforts
Fund.

Cycle Pumps

MR. A. MARTIN, of Glenthorne Road,
Hammersmith, writes : " Referring to

article concerning cycle pumps, I should like
to offer a suggestion. I note your remarks
about the small leather washer that is in
the pump connector which screws into the
pump, but the air generally escapes from
the end that screws on to the valve where
this tiny washer generally becomes dislodged.

" I recently screwed an ordinary water -tap
washer, either leather or rubber, to the valve
before screwing ,on the pump. I find this
prevents any air escaping, and the tyre is
pumped up much more quickly."

Improved Bag Carrier
'THE illustration shows an additional

fitment to the bag carrier marketed by
the Patella Fitall Steel Tongs Co., 172,
Cornbrook Street, Manchester, 15. Owing
to the shortage of cycle baskets this will
fill a need, as most families already possess
a marketing basket which will conveniently
hold considerably . more goods than the

average cycle basket. It has the advantage
of not fouling the brakes, it can be taken
off and replaced quickly, and it does not
necessitate unbuckling straps when shopping.
It will carry a tradesman's basket or box
quite as readily. It will be seen from the
illustration that two eyelets are inserted
between strands of the basket, put in from
the inside. There are two prongs to
prevent pulling through.

R.T.T.C. Notes
1,6iFTER careful consideration of the appli-

cations received for the post of part-
time national secretary, the National Com-
mittee has appointed Mr. S. Amey
(" Wynfrith," Inwood Avenue, Old Gouts -
don, Surrey) to the position.

The basket carrier referred to in the
accompanying paragraph.

As a result of this appointment, Mr. S. R.
Forrest (1, Glenwood Road, Stoneleigh,
Epsom, Surrey), who was elected national
hon. secretary by the national council meet-
ing in January, will in future act as an
assistant hon. secretary of the council.

The distribution of the 5944 handbook

Mr. F. E.
Parkes, of the
Sun Cycle
Co., C. F.
Blackwell,
and Prof.
A.M. Low, at
the recent
Roadfarers'
Club Lun-

cheon.

will now be undertaken by Mr. Amey, and
orders may be placed with him. As previ-
ously stated, the handbook will cost Is. per
copy, post free.

Mr. Forrest will continue to deal with
correspondence relating to pending matters,
but all other correspondence for the attention
of the national secretary should be sent to
Mr. Amey.

Fifty. Miles National Championship
Trophy. The national committee has
accepted the offer by Mr. L. Dixon (Oak
C.C.) of a perpetual trophy for the so miles
national championships

The Road Time Trials Council

IT has been decided that the levy on, riders
shall apply only in the case of open

events. It has already been stated that the
amount of the levy for 1944 is fixed at 3d.

The national committee has accepted the
offer by the North Road C.C. of a perpetual
trophy for the 12 hours National Champion-
ship.

A 25 miles National Championship event
for women will be held in 1944. An invita-
tion to undertake the promotion of this event
has been sent to a district council, and
further particulars will be given as soon as
possible.

The council's handbook for 5944, which
is now being printed,, will contain the list
of approved events, with details of the pro-
moting secretary, the rules and regulations of
the council as amended by the national
council meeting, the full conditions applicable
to the national championship events and the
national best all-rounder competition, which
have now been settled, the names and
addresses of district council secretaries, an
up-to-date list of clubs affiliated to the
council, and a list of approved watch testers.
The handbook will cost Is. per copy, post
free, and clubs are requested to place their
orders with the secretary of their district
councils, through whom the distribution will
be made.

Sir Miles Thomas at Roadfarers' Club
Luncheon

cIR MILES THOMAS, A.F.C., vice-
1--) chairman of the Nuffield Organisation,
was the guest speaker at the Roadfarers' Club
luncheon at the Waldorf Hotel on April 14th.
Full report will appear in the next issue.

(Continued on page 59)
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Stratford St. Mary,

D. K. Hartley's New Club
WALL -KNOWN Dukinfield rider, D. K. Hartley,

now serving with the R.A.F., has joined the
Cambridge Town and County C.C. as a second claim
member.

Proud Record
TO have four secretaries only in its 53 years of

existence is the proud record of the Banbury
Star C.C.

Scotsman's New Role
ROBERT RFFD, pre-war member of Glasgow

Caledonia C.C., previously reported missing while
serving with the Brigade of Guards, is now fighting
with Marshal Tito's forces in Yugoslavia.

Death of H. Syner
HERBERT SYNER, stylish old Ordinary champion

and former president of the F.O.T.C., has died.
He was 80.

Hercules Man Decorated
VORMERLY in the employ of the Hercules Cycle
A Co., Flight Sergeant Instructor D. Collins has
been awarded the D.F.M. He has been on several
operational sorties.

Swindon Member Missing
BRYAN CABBAGE, Swindon Wheelers, who was a

sergeant in a R.A.F. Pathfinder Squadron, is
reported missing following a raid over Berlin.

Keighley R,C. Record
OF Keighley Road Club's membership of toz, 28

a re with the Forces.

Carelessness
FOR leaving her machine on the footpath in the

black -out, thus creating an obstruction, a Grange -
wood cyclist was fined 7s. 6d.

University GC. President
S. A. MILNER has been elected president of the

University C.C. He is --{q years old.

Benevolent Fund President
FOR the third consecutive year E. L. Payton, J.F.,

has been elected president of the Motor and
Cycle Trades Benevolent Fund.

Syd Cozens Commissioned
SYD COZENS, famous British professional rider,

has been commissioned in the R.A.F.

Doncaster' Paragon R.C. Loss
MEMBERS of the Doncaster Paragon Road Club

mourn the death of Lt. H. Fielding, who died of
wounds while serving in Italy.

Welcome to Serving Cyclists
SERVICE cyclists stationed near King's Lynn are

welcomed by the King's Lynn C.C. to take part
in fixtures. Details may be had from G. Garside,
Edenthorpe Main Road, West Lynn.

Glade Member Missing
AX EMBERS of the Glade C.C. have heard with

regret that their member Harry Watts, Royal
Artillery, is missing. He was serving in Italy, and had
seen service in North Africa.

Y.H.A. at Merseyside
AN increase of 7,000 in membership of Merseyside

.Y.H.A, is reported. Last year visits to hostels
exceeded any one pre-war year by over 7,000.

S

Suffolk.

Kingston Road Club
THE Kingston 'Road Club is to be reorganised.

Tommy Charleton
Honoured

1

TOMMY CHARLETON,
A president of the

Wellam C.C.-and other
clubs-has been elected on
thi committee' of the
Newcastle -on -Tyne " Holi-
day at Home " Committee.

Traders' President
WJ. LORD, of Coventry,

has been elected
president of the National
Association of Cycle Traders
for the second consecutive
year.

Brentwood Road Club
FORMER secretary of

the Brentwood Road
Club, H. E. Thornton, has
returned home after seeing
service in Africa and Italy.

Open ioo in Wales?
-FHE Port Talbot C.C.

have decided to hold
an open " too." Club
membership of 51 is exclu-
sive of 3i in the Forces.

Arrangements are in hand for the catering of all
types of riders.

Battersea's Cycle Park
'DA'rl'ERSEA BOROUGH COUNCIL have soon-

sored a cycle park, which has been opened near
one of the borough's busiest shopping centres.'

Lady President
MISS D. E. WICKENS, known to all keen Plymouth
AvA cyclists as " Wicky," has again been elected presi-
dent of the Corries C.C.

Barnesbury's Loss
DICK ELDER, Rarnesbury C.C., has been killed in

action. He was serving with the R.A.F.

Broad Oak Forces News
TWO members of the Broad Oak C.C. who have

been serving overseas have returned to this
country. They are R. Burnell and A. Groves.

Comrades Ashore
WHEN a British matt -of -war Put into port recently

it had aboard Eric Reddish and J. Holmes, well-
known Yorkshire riders, in addition to members of the
Vagabond and Wolverhampton C.C. Cycling was the
order of the day.

Wisbech Wheeler Home
WILLIAM COUSINS, well-known member of the

Wisbech Wheelers, is home after several years of
service with the R.A.F. in Canada.

Captured at Anzio
GEORGE HARVEY, Lichfield C.C., is a prisoner of

war. He was taken at Anzio beachhead.

President-elect
A. J. BRADBURY is president-elect of the Manchester

Wheelers. He is also chairman of the National
Association of Cycle Traders.

Met in Italy
TWO members of the Boundary C.C., K. Cope and

D. Clarke, met unexpectedly in Italy. The former
is with the R.A.F. and the other -with the Royal Navy.

. -

AROUND 1 HE WHEELWORLD
(Continued from page 58).

Road Accidents-January, 1944
FEWER adults but more children were

killed in January, as the result of road
accidents, than in any previous January of
the war.

The total number. of deaths among road
users of all ages were 56o, a decrease of 29
compared with the previohs January. There
was, however, an increase of 308 in the
injured, the total being 10,711.

Of the 82 children killed, 72 were
pedestrians 2nd to were cyclists. These
figures compare with 63 and 12 respectively
in January, 1943.

The main causes of accidents to children,
as shown by a special inquiry last winter,
are darting into, or running across, the road,
and stepping from behind other vehicles.
These account for at least four -fifths of the
fatalities.

Asphalt Roads in Wartime (B.S. 1152)
THE issue by the British Standards

Institution of B.S. 1152, rolled
asphalt suitable for road construction and
maintenance under emergency conditions,
comes at an .opportune time, coinciding as it
does with news that asphaltic bitumen is to
be relea sed in sufficient quantities to enable
local road authorities to tackle the problem
of road maintenance during the . coming
spring.

The roads throughout the country, due to
war conditions, have in many cases been
subjected to drastic forms of traffic far
beyond their capacity, and in other cases
have long outlived their period of main-
tenance. For this reason alone, engineers
and surveyors will, without exception,
welcome this lead by the British Standards
Institution, to which we commend their close
attention.

The standard, which has been drawn up
in conjunction with The Asphalt Roads
Association, provides a clear issue both as
regards the use of available aggregates and
the composition of the asphaltic cementing

agent, giving at the same time a certain
amount of tolerance for the easy and efficient
interpretation of the three main types of
mixtures provided for in the specification.

Copies of the above standard may be
obtained on application from the British
Standards Institution, 28, Victoria Street,
London, S.W.1, price 2s.

50 Miles National Championship
THE Yorkshire District Council of the

R.T.T.C. has accepted the invitation of
the National Committee to undertake the
promotion of the so miles National Cham-
pionship in 1944. The event will be held
in conjunction with the Yorkshire Cycling
FederatiOn 5o on week -end No. 21.

12 -hours National Championship
THE Manchester District Council has

accepted the invitation of the National
Committee to undertake the promotion of
the 12 hours National Championship in
1944- The District Council has decided to
promote the championship as a special event
on week -end No. 29.

100 Miles National Championship
THE London West District Council has

accepted the invitation of the National
Committee to promote the too miles
National Championship. The event will be
run in conjunction with the Bath Road too.

'Bells!
BRITAIN is to make 800,000 bicycle bells

this year, less than one quarter of the
usual quantity.

" The result of this decreased production,"
said a manufacturing authority recently,
" will mein that tens of thousands of cyclists
who normally rely upon a bell must give
other ' audible warning' unless they are
fortunate enough to obtain one of the small
substitute horns which may be available in
small qOantities

" The dome of a bicycle bell is usually
made from special metal to give it resonance,
and of this, at the moment, there is none to
spare from more vital work."



60 THE CYCLIST May, 1944

Sheepstor,
Dartmoor village.

Improve It
UP the road there is a multitude of people going

for a ride,.and most of them, alas; are not making
the best of it. The old.rider and the club man swing
past under the power of easy pedalling acquired by
long practice ; they lean on the brisk wind and chatter
as they go, fine types of cyclists who have learned how
to. make the wheels spin with easy endeavour, and who,
at the end of the day will be as fit and happy as they
now are pedalling past me, For I am sitting on a
bridge coping enjoying a pipe in the comfortable warmth
and beauty of this spring sunshine, and watching the
inconstant procession heading for the woods and the
rivers into this burly sweet-smelling sou'wester.  And
I am struck by all the differing styles that go to make
the parade of cyclists, all of whom are apparently on
pleasure bent for the. purpose of welcoming this bonnie
day. One would_almost think it would he impossible
to see such a diversity in the simple method by which
a bicycle is propelled ; but here is the demonstration
in being, and the proof beyond cavil, of the need for
teaching people-most people-the art of cyclig.
How difficult it is to put this truth over to the buyer
of a bicycle who has no contact with club life, the
best teacher of the art of cycling extant, becatise it is
so varied in its ranges, and so truly democratic in its
criticisms. But we must recognise that club life will
never interest the great army of riderS, the utilitarian,
the family man, or the individual who rides becEise
he or she is petrol -less, and therefore it need other
methods ; and the -best I can think. of at the Moment
is a series of. small advertisements sponsored by the
whole trade for the better use of their prOduCti. But
riding is not cycling : it is a misuse of the bicycle that
is almost bound to lead to disillusionment.

Not Now, as Then
T KNOW some people seem to think my aim to make

- Cycling ideally=applicableto all active -mankind
is a far cry that Will never be attained, and the easy
method is to allow these things to take care of them-
selves. But surely the advocacy of any game indrt be
to direct attention towards improVing the general
technique of playing it, otherwise such advodaly is
mere window dressing and is unworthy of the spoke
it occupies-. We are told by the manufacturer that his
particular type of machine is the best .POSSible, but
that I consider to be effiTty phraseology unless it js
backed by the written instruction and outline Of the
best possible method in which so use it. When
Young we were giVen all this information by the makir
who was then a practical rider. He knew, how best
-to ride a bicycle with the least effort or the greatek
speed, much the same thing 'when reduced to the
intensity, or otherwise, of the mood of the moment.
And it is true enough that in the nineties of last century,

sloppy -riding cyclists were few Ind far between;rfld
when we saw one he immediately became a tTubjeet
for conversation and criticism. Then came the ER,
followed by a certain losi of interest in the right riding
of their products by the members of the indualTy,
and the subsequent increase in all forms of road travel,

in the spate of which cycling was
relegated to an obscure place, and
the thought of it as an art tossed
aside under the careless caption that
" anybody knows how to ride a
bicycle." If you believe that caption
to be true, do as I did on that sunny
afternoon, watch the procession swing

-into a breeze, and you will find about
8o per cent. or more know so little
about cycling that most of them would
forgo this travel method if any other
were available. That I fear is true,
and we are doing very little about
introducing a cure.

A Case for the Trade
NOW, I am far too fond of cycling

to take the easy line of thinking:
what does it matter ? I enjoy it, why
worry about other people ? I believe
cycling should be the greatest single
game Britain can actively play, with
the consequent greatest return in
health and pleasure, and all this
attained at so trifling a cost. Having
found a good thing for my well-being
and enjoyrfient of life, I believe in
handing on the information far beyond
the point of just making a statement,
and leaving the other fellow to grope
for the details. Unfortunately, how-
ever, one man or a small body of
men keenly interested in the game
cannot reach out to the wide public
who own bicycles, and use them with
the careless action that undermines
the first pleasures of the pastime,
that aptitude to propel the machine
with the easy rhythm discernible in
the action of the practised cyclist.
This desirable objective must be
the care of the industry, for only the
industry possesses the wherewithal,
and at the end of the story, only the
industry will profit by the results on
financial grounds. But whither the
trade believes it is an important part
of its job to make all its customers
good cyclists and so to insure to them
that listen the full pleasures of the
pastime, is a question to which I do
not know the answer. I think I
know what it ought to be, a far

wider advertisement of correct riding with simple
illustrations and instructions broadcast through the
press. To -day most cycle advertisements are an apology
for disappointment, or an indication of the excellent
gOods to be offered to a discerning public in the post-war
period. Surely some of this space-if not all of it --
would be earning a higher reputation for the advertiser
if they used it in the endeavour to make better cyclists,
fitter folk to enjoy the good machines we are promised
on the return of peace. -

A Rare Break
T HAD a curious mishap occur to my bicycle recently

which I have never before experienced. It was a
Very windy day and' I had ridden ten miles into the
breeze, and after making a call on a friend, started to
push up his steep drive when the, crank broke through
the cotter -pin drilled drift and tore away part of the
chain wheel spokes. It was a pretty mess without any
hope of repair sufficiently firm to carry me home. I
had a look at the fracture and it was obvious a flaw
was the cause of the trouble, one of those little faults
that rarely happen to irritate us. Here I was, three
Miles from the nearest station, an appointment to keep
in half an hour, and on this occasion with the burden

of a broken bicycle. By dint of hard walking and
vigorous free -wheeling with a foot to the ground to
kick along, I managed to keep my " date " and spend
most of the day in friendly company ; but the trouble
of a home return with a wrecked machine was not
inviting. Now this is where the help of friends is
material. I happened to be within a mile of Sir Edmund
Crane's home, called in with my peck of trouble, had
an excellent tea to cheer my gloom, and found Sir
Edmund constructively sympathetic, for he took my
bicycle to town and fixed it up with new chain wheel
and cranks. It isn't often one meets with such good
fortune or such good friends, and the kindly facts are
worth recording. I went home by train, and waited
nearly 45 minutes on a cold station for the arrival of a
dilatory locomotive that seemed to lack all interest in
the time ruble ; and during that time -spending period
I thought once more of the marvellous convenience of
a bicycle, and the wonder entered into me why so many
active people wait on draughty stations for late trains,
and thereby risk contracting colds and all the ills of
chilliness.

Holidays Away
THE holiday season is with us, and if you are a

cyclist, with experience of touring you will be
wishing to add a joyous chapter to your personal
freedom of the road. You will be thinking of the places
you know, examining, the maps to find the roads that
lead to places you want to know, and wondering when
the time of release will come to you, even as I do. To
say we will make such and such arrangements for
holidays in these times is beyond the likelihood of
occurrence, for many of us are tied pretty tightly to our
jobs, and do not know from week to week when the
shackles will be loosened. We have got to take pot
luck, and that is not always easy for the individual
who desires to go touring, for there is no gainsaying the
fact that " straight " touring-the place to place
.wandering beloved by most of us-is groWing much
more difficult because so many people have dropped out
of the catering business, mainly owing to the troubles
of supplies. This condition rather restricts our activities,
and makes centre -touring much more attractive, for
having found a hotel, farm or cottage in a desirable
district, you are at least sure of your bed o' nights. It
is not always easy to find the harbourage indicated,
particularly at short notice ; but I suppose most of us
do know of numerous spots where the welcome is
as warm and the food as good as the times permit, and
if we can plan the time to fit conveniently into such
hosts' booking diaries, then I think wisdom suggests
this method is the best, even though the area may be
familiar ground. Holidays at home may be good war-
time practice, But if you can arrange to take them in
less familiar places without calling in the aid of the
railways, then I say such holidays are infinitely better
on every count : and this is where the cyclist scores.

By the Way
RIDING to work morning after morning along

the familiar route is a refreshment in salutation.
. When you have carried this habit over the best part of

half a century you touch humanity at every social angle
on your journey, and the contacts are very pleasing
It is on the morning journeys that these salutations
occur, for then the time contract keeps you to a set
period, and a wave of the hand, a toot of the horn, or a
flung word of greeting sends you on your way rejoicing
that so many people seemed pleased to see you passing -
by. Knock -off time has a widely varying hour, and
the happy contacts are not so frequent. Candidly I
believe many regular motorists, the works janitors
postmen, policemen, petrol pump artists and the
regulars on the route, look out for me, because if I lapae
for a few days when holidays happen, they want to
know where I have been. These are genial associations
that lend a smile to the dreary streets, and they seem
to me to grow warmer as the years roll on.

St. Mary's, Teddington. This little church (now restored) famous for it; associations with
Peg Woffington. Near the altar is an interesting memorial to her memory.
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* A cyclist " runner,"
travelling " light " throws
a weight of over 200 lbs.
upon his tyres. Over
grit, flint, mud and gravel,
Firestone tyres take the
strain.

they use
TireSt tie

tyres
Your help to meet this great demand is
even more urgent. Tyres are now made
with synthetic  rubber and. they must be

kept properly inflated.
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AWHEEL

IN SAFETY

See the beauties of England awheel-but

see them in safety. Be sure of safe control,

be confident in all weather, fine or wet,

by fitting Ferodo All-weather Brake Blocks:

Sure -gripping, noiseless and long-lasting, they

give the cyclist an added margin of safety

when the unexpected happens. Be sure to fit

ALL-WEATHER BRAKE BLOCKS
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CYCLORAMA

A winter's ride.

Club Journals
ONE of the encouraging things about

cycling in wartime has been the virility
of many clubs. Why, even in spite of paper
shortage, there is still a goodly number of
club magazines . . . small in size, maybe,
and less ambitious in character, but, never-
theless, genuine " journals " telling of the
activities of clubs, and helping in no small
measure to keep members together, and foster
the true spirit of the road. And the lot
of the " editor " of a club journal is not
a particularly easy one nowadays! Many
of his one-time contributors are away on
service ; those that remain have duties in
connection with fire -fighting, civil defence,
and Home Guard. Let us pay homage to
the good fellows who manage, in spite 'of the
difficulties, to keep journals alive, and through
them, promote the club spirit . . . with an
eye on those brighter days to -come.

My First Mount!
MY mind went racing back to boyhood's

days on a recent occasion when I had
stopped to look in a cycle dealer's window.
Two bikes were displayed, and as I looked
at them a small boy came up, glued his face
to the window, and said to the lady with
him ,(his mother, I assumed)-" That's the
bike I want for my birthday !" There was
an expression of ecstatic longing on the boy's
face as he spoke, and I found myself hoping
that a kind " daddy " would produce the
needful, and see that the bike was there on
" the day." I could picture the joy which
" possession " would bring to ,that young-
ster! I could recall my own first bike-also
a birthday present ; and I knew that one of
the biggest thrills I shall ever experience was
that first ride on my first mount!

Shrove -tide
ON Shrove Tuesday I ate pancakes . . .

and was glad that even in wartime I
could at least keep up one old custom! And
I was delighted to know that the age-old
town's football match had been played in
Ashbourne! Shrove -tide may be of no
importance to some, but there are others
for whom old festivals, and ancient sur-

vivals mean a lot . and I am one of
such. Years ago, the arrival of Shrove
Tuesday was the signal for the appearance
of whips and tops, and " hoops." Ye gods!
the idea of a modern child trundling a hoop
along the side -walk makes me smile!

Planning a Tour
RAILWAY travel gets more and more

difficult ; fresh posters appear on
stations imploring us to refrain from " taking
the train." Well, the cyclist can be patriotic,
and smile about these restrictions connected
with the iron road. He can still journey by
cycle . . . and journey far ! Which reminds
me that I have been indulging in a little
" arm chair " touring . . . pondering over
maps, and planning imaginary journeys into
all sorts of delectable places. In my dreams,
with pipe alight, I have cycled through
pleasant Wiltshire villages, where the cot-
tages are thatched as nowhere else in
England ; I have cycled down Devonshire
lanes, where the air has been heavy with
the scent of primroses ; I have ridden
through old towns like Rye, and Kings
Lynn, and Warwick, and Ely and Glaston-
bury. And good indeed it has been!

Planning Ahead
ASTUDY of the cycle trade papers suggests

that the manufacturers and the retailers
are fully alive to the desirability of planning
ahead for post-war days. I have been struck
by the articles dehling with selling and
advertising and the " shape of things to
come " in the cycle trade when the guns
have ceased to boom and the 'planes to
drone . . and we get back to something
like that normal England which we loved
so well. Speed the day!

Cyclists' Attire
A LITTLE burst of sunshine the other

1--1 week -end - and what a heartening
increase of cyclists on the roads! I watched
some of them, noted the trimness of their
machines and the rational character of their
clothing. In this latter connection what a
revolution has taken place since the early

By

H. W. ELEY
days . women riders with voluminous
skirts, and men dressed up to resemble a
kind of " cross " between a gamekeeper and
a fly -fisherman! Now opportunity for
the body to get the air and the sun, and
perfect freedom of action for the limbs. I
fancy that in some few ways the " good old
days " were in fact the " bad old days."

Cycling Scholars
MODERN boys seem to be lucky in the

matter of bicycles. I have observed,
on many occasions recently, crowds of lads
emerging from the gates of a school, and
the majority have bikes  splendid, modern
bikes which must have cost fond parents
a deal of money. But the point I wish
to make is that some instruction should be
given to these fortunate boys in the rudi-
ments of cycling ; they ride " anyhow " ;
they do not know the art of correct pedalling ;
and they certainly need admonition about
lack of care on the roads. I do not know
the proportion of road accidents affecting
juvenile cyclists, but I fancy that the record
must 'be pretty bad. I wonder whether
schoolmasters would take kindly to the
thought that some instruction about riding
might he given to scholars ? The great
thing is to teach correct riding methods whilst
the rider is young and receptive. I hope
that any schoolmaster readers will note my
point!

Early Spring
DESPITE the keen winds, and the rather
LL late arrival of days which merit the
name of spring, the birds are active in
housing matters, and already a tree -creeper
is busy building in my garden, and there
is tremendous activity among the thrushes
and blackbirds . the latter popping out
of the bushes on the lawn and looking like
sleek black harbingers of all the other birds
to come. Soon, when the " bread and
cheese " is out on the hawthorn hedges, there
will be a great chorus of song from the
trees and hushes- everywhere, and we shall
know that King. Winter has been deposed
from his cold throne, and that the " time
of singing birds has come." With it will
come the reign of the buttercup, and the
celandine, and in some shady dell we shall
find the first bluebells. Good days!
And not all the black deeds of war can
kill the new life of the earth or the burgeon-
ing the trees. . . .

Memories
OLD " books of snaps " can be either

boring . . or full of interest. Last
week I happened to come across an album
of pictures taken at odd times during cycling
fours. And I confess to nostalgic longings
when I looked at a picture taken outside
the " Feathers Inn " at Ludlow . . in the
summer of 1935. What a gorgeous front
has that famous inn! Quite one of the best
in England . . . and I recalled that wondrous
trip through Shropshire, in and around the
country of Housman and Mary Webb. I
remembered Church Stretton, and Wenlock
Edge, and those typical black -and -white
timbered houses, and made a note that when
the roads are bee again I will repeat that
Shropshire tour. And the album also con-
tained pictures of quiet Ely, with its .stately
cathedral, of some Cambridge " backs " .

but I put the book away, for it brought
discontent with these times when holidays
are so difficult, and, care -free touring is not
to be contemplated.
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Winning the Day
ON the day after that February Sunday when it

snowed from morning to night in my part of
the world, I decided to walk to business, instead of (as
usual) cycling. On the route I have u'aed four times a
day_ for nearly four years I am a " marked man," and
at least two of the people I met cried out : " What !
No bicycle ? " One of this pair, who-bolder than I-
was cycling (and carrying a parcel) was encountered
again a few weeks later. He was then driving his car,
and he slowed down and called out to me : " You
won, that day ! " Mystified, I dismounted and crossed
the road to the motorist, who repeated that I was the
winner on the occasion referred to, I was still puzzled,
and he then said that it was he who had greeted me on
that snowy morning, and asked where my bicycle was.
Five minutes later, he added, he skidded and broke
his arm ; and so, he repeated, " you won, that day."

Well, with all my shortcomings, I do know when I
am whacked. My great friend, W. P. Cook-one of the
most enthusiastic touring cyclists who ever turned a
pedal-would never admit defeat, and he came to his
end through an accident caused when cycling in snow.
Personally, 1 feel that at my time of life I can't afford
to be flung off my bicycle ; and so, when the conditions
of travel are ultra -difficult, I take my courage in both
hands, and find 'some other method of transport. I
prefer to miss one day's cycling .now and again to
running the risk of bringing my cycling career to an
untimely end, especially when there is still so much to
he seen and done.

THE CYCLIST

f;.
, My Point

of View

Like a Polar Bear
NE of the advantages of writing in a monthlyO periodical is that you can speak quite freely

about the weather, without running the risk of sabotaging
. the war effort. 'rhere's no need to write with one eye
on the calendar! And so I am able -to say that, so fat
as I am concerned, the month of March forsook tradi-
tion, and came in like a polar bear. On the first
Saturday in dial -month I was caught bending. After

 tea at a Worcestershire haunt, my pal and I started for
home, obtaining en route a series of long-distance
views of the Malvern -Hills, with a threatening back-
cloth of angry red, and other local lumps. With still a
dozen miles or so to go, a sudden change came over the
scene, and a flurry of snow commenced. That flurry .
soon turned into the real thing. and a good and proper
snow -storm ensued. Everywhere was quickly white
and we were ploughing through the dried rain in a
quite deserted world. A strange thing' happened. A

 brilliant -flash illuminated Our . way,  a nd- I  a t once put
this down (seriously) to an excess of energy on the part

 of 4inv acetylene lamp. But a loud -rumble followed,
and we realised that a young thunderstorm was snooping
round. The performance was repeated, and it was
quite, an experience to be cycling, in March,- in so
curious a combination of climatic features. It, is only
fair to add that, such is the versatility of our weather,

.1 was able, just three weeks later, to have my tea in the
open-in a garden (a garden commanding an inspiring

 vista of the Vale of Evesham) with hosts of ' midges
inaftruvring about and a bee or two zooming by. Thus

. March Went out like a turtle -dove

Simple Arithme& 
CERTAIN cyclists, particularly newcomers to the

pastime, and those who think that cycling is a
game for only a portion of the year, may fitly he reminded
of the fact that twice two are four. Further, there
may come occasions when, incredibly enough, the
answer to this very elementary fragment of. simple
arithmetic will be a lot more than four. Let me explain.
You ride out to a place (say) i 5 miles distant; have tea

- and then turn for home. Yon have achieVed the outward
journey quite comfortably, but twice two are four.
You have another is miles to do in order to reach home.
What about it ? Are you in a fit condition to complete
your journey in comfort ? If so, all well and good.
Perhaps that Is -mile outward ride was done with the
generous help of the wind, or over a course whose mean
gradient was well in your favour. If you are not fit
this is where the stock answer to twice -two is hopelestly

The London OctopusrtNE wonders, amid the welter of schemes for post -
4, -1. war reconstruction and development, amid all
the promises of a better -planned England, whether
we shall emerge a happier country or not-whether
the so-called improvements will appeal to the majority.
It is certain that in spite of the fact that we are unable
to exist without our fast traffic, telephones and re-
frigerators, there is dormant in' most people an aching
urge to return to the primitive. But what are we
promised ? Two acres and a cow ?-not by any means.
Wider roads, which mean less greenery, faster traffic,
fly -over crossings, motor ways and so on, and one sadly
reflects that in time all these aids to enjoyment might
gradually eat up all our playing fields and countryside.
We have realised when it is too late that London his

. become a monstrosity. Although many cyclists make
nothing of the crossing .front east to west or north to
south, how many more are there who regard the
greatest city on earth as an awful barricade between
them and the counties of Kent or Buckinghamshire.
The prospect of thirty or forty miles of town riding is
not a cheerful one.

From Town to Country
LONDON has been growing for centuries and there

is little change in the scenery. from the Bank to
the extreme edge of the suburbs. Curiously enough,
when one reaches that edge
in most cases the scenery
changes most abruptly.
Consider the Oxford Road
out of London. Oxford
Street, Bayswater, Shep-
herds Bush,Ealing, Southall
and Uxbridge. Here as we
pass through can be seen
relics of the old countryside
our fathers enjoyed, but
for us - no , break in
the line of houses until we
come to the Old 'fkeaty
House, now The Crown
Hotel. Here many years
ago Charles and Cromwell
met to talk over the Treaty
of Uxbridge. Here also as
we cross the river we enter
the countryside, although -
admittedly it is not very
beautiful for the first mile
or so. The fact. remains,
however, that we have
positively left the town
behind. What collections
of houses we now encounter
are Villages and country
towns, and not suburbs.
Here actually we can start
to tour, and not without
justification and reward.
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wrong. And so I say, to novices and
unfits, don't forget your simple arith-
metic : don't be too ambitious at
first: don't be lured too far outwards
by a helping wind : don't be snared by
the easy going over favourable gradients.
True, the ,breeze may have gone to
bed before you commence your return
rider but the hills will still be there' and,
in any case, you will not be quite so fresh
as when you started out from home.
Despite the textbooks, twice two can feel
like a lot more than four !

" Travel" : Restricted Meaning
AT the moment of writing, there is a great deal of
" talk about the possible restriction of " travel "-
meaning, of course, rail travel-when the Second Front
is inaugurated. The matter is not one which will concern
me personally, because some time ago I entered into a
self-denying ordinance which keeps me out of trains
for (I hope) "the duration." It would be extremely
nice to have a look at Scotland, and other distant
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places, which are presently out of reach without railway
aid, but I must wait for happier days. On the general
subject of this possible restriction of travel," all I
have to say is that we cyclists will be unaffected. We
possess our own transport system, which functions
without that fuel so urgently needed for other purposes,
and we shall thus proceed on our way-carrying out
our day rides, our tours, etc.-without in any way
hindering the war effort, and, incidentally, with a great.
deal 'more comfort than, according to report, railway
trains now afford. So once again the cyclist scores.

Line of Least Resistance
AN- acquaintance with whom I was chatting the

other day- harked back to his cycling career
(now buried en the dim and distant past), and told me
that the best ride lie ever did was from A to B. He
proffered what I thought was a curious explanation as
to why he chose that particular journey : he possessed
a contour book, and this was the flattest -route he could
find ! Everyone to his taste, of course. For my part,
I am not in the habit of thus electing to follow the line
of -least resistance. My preference is all the other way,
and I would eschew the flat route and take that which

- possessed its share of ups and downs. Why ? Because
of the greater variety of cycling in those parts of the

. world where the road sometimes ,stands bn its" hind
legs. I have often said-and I now repeat-that it
my future cyclirig had to be limited to one particular
district, and I were offered the choice of a locality like
North Wales and one like the Fens, I would choose
the North Wales type every time.

Normal Practice Here
ACCORDING to my newspaper, there is a strict

curfew " in one (at least) of the Balkan
countries. During the hours of darkness everybody has
to be indoors. Special permits, however, are issued, and
it is a condition that the holder of such must walk in
the middle of the road. Some of those permits must
have found their way to this country, judging by the
number of people who walk in the middle of the road,
especially at night-time !

Notes of a Highwayman
By LEONARD ELLIS

At the End of the Tram -track
WITHIN a mile or two are at least two villages that

are well worth visiting. Denham is two miles
from Uxbridge on the north side of the Oxford Road,
and Fulmer lies on the south side some two miles
beyond that. The former is a charmink village in spite -
of modern building. Mercifully all the new houses have
been built beyond the range of vision of those who go
to see the famous, unspoiled village street. Here is a
scene as typically old English as one could find in a day's
ride. Low cottages, little country shops with " bull's eye"
windows, several old inns, and an amazing wealth Of
wistaria that attracts thousands of sightseers in the early
summer. Denham is noted as the site of two old seats
with histories that go back many centuries. The old
church is 'Atilt of flint and is remarkable for the number
of monuments. Fulmer is another pretty village and -is
even .less -modernised than Denham, although mtech
smaller. The church has a fifteenth century doorway,
and in'front of the old inn Stands the skull of a great
elephant from which vandals stole the silver plate
within the last year or two. It recorded how 'this
wild bull elephant was shot in '8H by Major Lytche
in the Poona Valley, British Burma. It had killed many
people in its lifetime and had for long terrorised the
natives in the district. Its age was estimated at zoo
years, and it was tift. 3in. high. Fulmer Place is another
old place with a history.

2'he elephant's skull at the Black Horse, Flamer.



!INTONE UTILITIES
oo

- CRYSTAL SETS Our latest Model is
it REAL RADIO

ECE IV ER, and
is fitted with a
PERMANENTCRYSTAL
D E T 1.; C T 0 R.
WHY NOT if AVE
A SET IN YOUR
OWN ROOM OR
AS A STA ND-RY ?

B, pest 6d.
PERMANENT
DETECTORS, 2B

10,01 3d.

MICROPHONES
Jetst the thing for impromptu concerts, room to
room, communication. etc. Bakelite table model.
6;9 .1, Suspension type as shown: 8.6. Post 86.
Super Model on stand, 12-. Pitting instructions
included. Mike button, El. Transformers. 46.
Piddle Address Thinsverse. current Mike, 17 6.
Post

BUZZERS
N., 2 square single coil model. 28. No. a

liEN V N. 'T 1" double roil. 4'9, post 3d.1

MORSE KEYS
Practise o a regolation size Tapping Key. One
heavy brass model is tinnintAil on a wooden base,
has an adjustable gap and nickel contacts. Key is

ired to work buzzer or flash lamp by using a 41 -volt
hatteiy or the Onneformer described above.
BRASS KEY, 6/9. Chromium elated. 733. W.O.
Model with heavy brass bar and the addition of a
Wont bracket, 9/8, Chromium plated. 10/6. The
above keys are supplied to the Seniors for Morse
instruction. Slightly smaller Key. 4;6. Junior Key,
mounted on a bakelite base, together with a boner,
51-. Should von remains a complete outfit. our D.X.9
Set uonsisto of a heavy key niounted on a lame
,xdished board, loin. n 71in.. together with a buzzer.

-tiagh. lamp. Nab and bolder, with ton on -itches to
bring either into cinmit. Terminals are also provided

.four distant sending and reeelving. 19 IL post Stl.

 'BELL TRANSFORMERS
These guaranteed trans-
formers work from any
A.C. Saint. giving 11,

or 8 volt, itutpot at 1

amp., operate bull,
loner Or hell. Also for
A.R.P. light in bedroom,
or shelter. PRICE 6.0,

POST M.
SOLDERING, IRONS. Adjustable Bit. all -mitts
replaceable and lolly guaranteed. 200,250 y..

silt watts, 9;6: 150 watts 12;6, post
SEND ld. 9. A. H. FOE LIST D.P. OF DDIFIIL
ELECTRICAL ACCESSORIES. Money refunded it
nol complete:N. e.tiofied. Letters only. Please
include postage, any excess will he refunded.

HIGRSTONE UTILITIES
58, New Wanstead, LONDON, E.11

MATRICULATION
.6,,ngssa..sse,
'Whatever your age, you can now
study for the all-important llatric-
ulation Examination at home on

NO PASS -NO FEE" terms.
 MATRIC " is the accepted pass -

port to all careers, and opens up
'opportunities which would other-
wise be completely closed to you.
Ensure the success and security of
you and yours through post-war

, difficulties by writing for our
valuable "Guide to Matriculation"
'immediately -FREE and without
obligation. B.T.I. (Dept. 160),
356, Oxford Street, London, W.1.

WE WILL PURCHASE
Models and Machines of every
description. Railways and
parts from gauge 00 to 15.
Boilers, Engines, Boats, Mec-
cano, etc., etc. State fullest
particulars and price required
in first letter to save unneces-
sary correspondence.
We also have FOR SALE fair

. stocks of the above. Stamp
with requirements.

',BOIT ERILLS, DeggViit,
'HIGH STREET, CANVEY, ESSEX

LARGE DEPT. FOR TECHNICAL BOOKS

FOYLES
* BOOKSELLERS TO THE WORLD *

New and secondhand Books on
Engineering and all other subjects.

719-125, Charing X Rd., London, W.C.2
Open 9 a.m.-6 p.m. including Saturday.

Telephone : Gerrard 5660 (16 lines)
& C Foote 1,1

NO MAN CAN KNOW TOO
MUCH OF HIS PRODUCT

BRITISH MADE

Full particulars
on request.

The Ultra Lens is a revealing eye of six
actual diametrical -36 area magni-
fications, which brings out points of
strength or weakness. Whether you

are engaged in manufacturing, buying or
selling, it is an ally of real value. No

instrument you can buy will more
quickly justify and pay for itself.

For the close scrutiny of every conceivable
object, metals, tools, fabrics, fibres, minerals,
precious stones, paint, print, manuscripts,
biological and botanical specimens, cutting
edges, fractured surfaces, raw materials,
and innumerable other purposes, the ULTRA
LENS is invaluable, and presents in many
instances hitherto unsuspected data which
can be used to advantage.

The price is £4.5.0 complete in case with spare
bulb, battery, and transparent measuring scale.

The Ultra Lens Company,
RICHARD BOCK,

75, Finsbury Court, Finsbury Pavement,
London, E.C.2.

AMERICAN MIDGETS
HANDBOOK

Describing with many circuit
diagrams the peculiarities of
small American (Midget) Radios.
Especially written for service
men, most likely faults and their
remedies with hints on war
time substitutes for unobtainable
parts are all given.
The valve data section gives
bases and working characteristics
of the 80 or so valves used in
midgets. Price 2,'6 from
booksellers or by post 2:8.

V.E.S. (P),
RADIO HOUSE,MELTHORNE DRIVE,

RUISLIP, Mddx.

S  0  S iM11111111,

This message means the same '
all the world over. How splendid
if one could as easily corn-
municate with people of all
nationalities by means of one

common language !
It can be done if you know
Esperanto, the international
language which is now being
spoken and written by people

in every part of the world.
A correspondence course costs only
5s., including textbook am.;

correction of exercises.
Write for full particulars to

British Esperanto Asscciation, .

Dept. P.M.4. Heronsgate, Rickman,
worth. Herts. England.

Easily made
From Our

Castings.

J.HALLAM
& SON.

Upton, Poole,
Dorset.

P.INIATURE PETROL ENGINES for
Aeroplanes and Speed Boats.

S v, f 3 /. a',

SCALE BUILDINGS :
PLATELAYERS' HUTS
COAL OFFICES ...
WATER TOWERS ..-
SETS OF PARTS :
CONTRACTORS' HUT 
PLATELAYERS' HUT...
COAL OFFICE ...
DUBLO ELECTRIC

CURVES
ROOKS -

"00"
2/6
3/9

21-
2/-
2/6

3,6&56
6/-&9/9

3/- each -
" British Railway Rolling Stock," 4,6,

by post 5l-.
" British Locomotive Ty pes,"(127 drawings),

8'-, by post 8,8.
" History or G.W.R.." Vol. I (2 parts), 1833-

1863. 21/-. by post 21/8.
Vol. II. 1863-1921. 108. by post 11'-.
WANTED, GAUGE 0 and 00 LOCOS and

ROLLING STOCK.
TNIdeslcv fi Holbrook. 109. Deanseate,

Manchester, 3.

ELECTRIC ETCHING EQUIPMENT

AS SIMPLE TO
USE AS A PEN
Will etch on any
metal. Quicker than
machine engraving.
From Dealers or direct.
0,.n.1 for I,mflet "

RUNBAKIN. NC ISTER1

SILVER PLATING SETS
as supplied to Electroplaters. but in
miniature, for small parts. etc., instruc-
tine small sets. 19'- inc. post. Send
lid. stamp for printed folder.
MERCURY WANTED URGENTLY
high price paid, write for quotation.

Argenta Products,
49, Harrogate Road, LONDON, E.9.

ELECTRIC GUITAR UNIT
Convert your Guitar to an Electric
Model. Wonderful tonal response and
amazing volume obtained by using my
latest High -efficiency Electro-Magnetic
Unit in conjunction with an Amplifier.
Simple and inexpensive to make.
Complete Constructional Details of
Unit. Ss.
L. Ormond Sparks, 9, Phoebeth
Road, EtrozIdey, London, S.E.4.

INVENTORS

MODELS made by engineer who
specialises in ail Patent Work. Design,
Drawings, and marketing of oilents.-
HWY, London. W.C.t

GALPINS
ELECTRICAL STORES

FAIRVIEW,"
LONDON FD., WROTHAM, KENT.

TERMS CASH with ORDER.
No C.O.D.

Rego, no orders rot) be invented from Eire
or Northern Ireland,

ELECTRIC LIGHT 'CHECK METER,
well-known makers, first-class condition,
electrically guaranteed, for A.('. mains
200-250 volts 50 cy. 1 phase 5 amp. load,
10/- each ; 10 snip. load, 11/, carriage 1/-.

WATT WIRE END Resistances, new
and unused, awl et' sizes lour assort-
ment), 56 per doz., post free.
SOLID BRASS LAMPS (wing type), one -
hole mounting. fitted double contact
small B.C. holder anti 12 -volt 16 watt
bulb, 3:6 each, post free, or 301- per doz..
carriage paid.
TUNGSTEN CONTACTS, qmin. dia., a
pair mounted on spring blades, also two
high quality pure silver contacts 3h6iii.

also mounted on spring blades lit for
heavy duty, new and unused; there is
enough base to remove for other work.
Price the set of four contacts, 5/- post free.
ROTARY CONVERTER, D.C. to A.C.
Input- 22 volts D.C. (twentyLtwo). Output
100 volts at 140 zujA. 50 cycle, single
phase, ball bearing, its first-class con -

no smoothing. Price, carriage paid,
23.

MASSIVE GUNMETAL WINCH, complete
with long handle, for use with lin. wire
cable, weight 50 lbs., condition as new.
Price £3, carriage paid.
RESISTANCE UNITS, fireproof, size 10in,
by lin., wound chrome nickel wire,
resistance 2 ohms to carry 10 amps.
Price 2/6, post free.
ROTARY CONVERTER, 50v. D.C. input,
A.('. output, 75v. at 73 millianips, in first
class condition. Price 30/- each, carriage
paid.
TRANSFORMER input 230 volts, output
2000-1 ,hoot -0- I ,(1011-2,1100 at t amp.
Pri.Fe £9.

3 PHASE TRANSFORMER, 410 v, to
240 v. at 2 kW., size of core 14in. by
Ilin., 5 sq. in section, £10.

ROTARY CONVERTER, input 220 v.
D.C.; output 18 v. at 28 amps., £7 106.
TAPE MACHINE, fitted 1 Klaxon 2AI v.
D.C. motor, geared drive, rheostat control,
18 ohm relay, complete with tape reel
and tape, £10.
VOLTMETER, 9in. dia., switchboard type,
for A.C. or D.C., range 0-700 v., clear
scale 100-700 v., very even reading.
Price £3.

AIR PRESSURE GAUGE by famous
maker, ioin. raja., reading 0-4,0110 lbs.
per sq. in., as new ill Vase, £7 10s.
MOTOR -DRIVEN PUMP for oil or water,
motor 220 v. D.('., 1,250 r.p.m., maker
" Keith Blackman," inlet and outlet lin.
l'rice £6 los.
MOVING COIL METERS, a pair by a
famous maker, Mlle reading 0-7(1 V., the
other 0-10 amp, 2in. dia., flush mounting,
both 1,001) ohms per volt, mounted on
panel 8 x 7111., with two toggle switches,
£6.

LARGE RECTIFIER, metal, not Westing-
- size 41in. by gin. long, output

till v., 2 ;11111) , £3.

METER MOVEMENT for recalibration,
moving coil, scale, 4 milliamps F.S.D,
Price 35/-.
METER MOVEMENT for recalibration,
moving coil, 4hi. scale, deflection not
known. Price 20;-.
MOVING COIL AMPMETER, reading
0-350 amps, nin. dia.. switch -board type.
Price 70/- ; ditto, reading 0-20 amps.,

100 v. MOTOR BLOWER, f li.p. motor,
direct current, series wound, 461. dia,
inlet and outlet to Blower. Price. SS.

100 v. D.C. MOTORS, series wound,
loll -I staring, totally enclosed, approx
1/18 20,'-.

LARGE TRANSFORMER, weight 20Ib.,
input 240 v., output 9 v., 211 amps., 46/-.



One of the following Courses taken at home in your
spare time can definitely be the means of securing
substantial promotion in your present calling, or entry
into a more congenial career with better prospects.

ENGINEERING, ETC.

Radio - Telegraphy - Telephony - Welding - Aero-
dynamics - Electrical Engineering - Television -
Electric Wiring-Talking Picture Work-Generation
and Supply - Works Management - Metallurgy-
Refrigeration - Planning, Estimating, Rate -fixing -
Time and Motion Study-Aero Inspection-Auto-
mobile Engineering-Sheet-metal Work-Engineer-
ing Draughtsmanship-Aero Draughtsmanship-Jig
and Tool Draughtsmanship-Press Tool and Die
Draughtsmanship - Structural or RIF Concrete
Draughtsmanship - Sanitary Engineering - R.A.F.
AND R.N,. PILOTS AND OBSERVERS.

GENERAL

Matriculation - College of Preceptors - Chartered
Institute of Secretaries - Aircraft Apprentice -
Salesmanship-LONDON MATRICULATION.

MUNICIPAL SERVICE

School Attendance Officer-Handicraft Teacher-
Registrar-Relieving Officer-Sanitary Inspector-
Weights and Measures Inspector-Inst. of Mun.
and Cy. Engineers-P.A.S.I.

THE BUILDING BOOM-
SECURE YOUR SHARE !

The Free Guide also gives particulars of our
extensive range of modern Builaing and Structural
Courses, Surveying and Levelling, Quantities,
Costing, Building Draughtsmanship, etc. The
great post-war Building programme offers un-
limited prospects to technically trained men.

BECOME A DRAUGHTSMAN-
or AERO INSPECTOR
AND EARN BIG MONEY

Men and Youths urgently wanted for reserved
occupations 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.

NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29)

148, HOLBORN, LONDON, E.C.I

NEARLY SIXTY YEARS OF
CONTINUOUS SUCCESS

SOUTH AFRICA BRANCH : E.C.S.A. P.O. BOX 8417 JOHANNESBURG.

" PRACTICAL ENGINEERING " said-
We recommend all readers interested in improving their position

to apply for a copy of this valuable book. " Success in
Engineering" is not a pamphlet. It is a 124 -page book, con-
taining valuable and vital information on all branches of
engineering . . . There are many engaged in engineering who
owe their success to The National Institute of Engineering.
The FREE GUIDE explains :

O Openings, prospects, salaries, etc., in Draughts-
manship, Inspection, and opportunities in all other
branches of Engineering and Building.

 How to obtain money -making technical qualifications
through special RAPID FULLY -GUARANTEED
COURSES.

Write now for your
copy of this remarkable
Publication.
A.M.I.E.E., A.M.I.Mech.E.,
A.M.Brit.I.R.E., A.M.I.P.E.,
A.M.I.C.E., A.M.I.Struct.E.,
A.M.I.A.E., A.F.R.Ae.S.,
A. M .I.S.E M.R.San.I.,
London B.Sc., Degrees.
Fully guaranteed postal courses for
all the above and many other
examinations. Fully described in
the Free Guide.

Fre., e

THE ACID TEST OF TUTORIAL EFFICIENCY
SUCCESS --OR NO FEE

We definitely guarantee that if you fail to pass the examination for
which you are preparing under our guidance, or if you are not
satisfied in every way with our tutorial service-then your Tuition
Fee will be returned in full and without question. This is surely
the acid test of tutorial efficiency.

If you have ambition you must investigate the Tutorial
and Employment services we are able to offer. Founded
in 1885, our success record is unapproachable.

Why not fill in and post the attached coupon NOW for further
details and Free Authoritative Guide to openings in Engineering
and Building ? This book contains a mine of valuable and exclusive
information and may well prove to be the turning point in

your career.
PROMPT TUTORIAL SERVICE GUARANTEED

ODAY -- OVER 100,000 SUCCESSES

Practical -Mechanics" Advice Bureau COUPON
This coupon is available until Moo 2M, 2-.)....*', and
moot be attached to all letters containing queries, together
with 3 penny stamps. A stamped, addressed envelope

most also be enclosed.
Practical Mechanics. May. 1944.

/4
To NATIONAL INSTITUTE OF ENGINEERING

(Dept. 19), 148, Holborn, London, E.C.1.
Please forward your FREE Guide to.

FREE COUPON

NAME

ADDRESS

My general interest is in : (i) ENGINEERING (Place a cross against

(2) BUILDING (3) MUNICIPAL WORK youbranch i which

The subject or examination in which I am especiltte=1.)is

To be filled in where you already have a special preference.
(Id. stamp only required if unsealed envelope used.)
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