
MAKING A DUPLEX FIRE PUMP



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 51 years' matchless ex-

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

The man with an I.C.S. Training in any one of the subjects
listed below knows it thoroughly, completely, practically.
And 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
Beilermaking

s Book-keeping
Building Construction
Building Contracting
Business Training
Business Management
Cabinet Making
Carpentry
Chemical Engineering
Civil Engineering
Clerk of Worki
Colliery Overman
Colliery Management
Commercial Art
Concrete Engineering
Cost Accountancy
Diesel Engineering

Motor Engineering
Motor Mechanic
Moulding
Pattern
Quantity Surveying
Radio Engineering
Radio Servicing
Refrigeration
Salesmanship
Sanitary Engineering
Secretarial Work
Sheet -Metal Work
Steam Engineering
Structural Steelwork
Surveying
Telegraph Engineering
Telephone Engineering
Tern plating
Textile Designing
Textile Manufacturing
Toolmaking
Turner
Wclding
Woodwork ing
Works Engineering
Works Management

And most of the Technical, Professional. and Matric Exams.'
Special terms for members of H.M. Forces.

Draughtsmanship
Drawing Office Practice
Electrical Engineering
Engineet in Charge
Eng. Shop Practice
Fire Engineering'
Fitting and Turning

'Forgernin
Foundry Work
Garage Management
Gas -Power Engineering
Ground Engineer
Heating and Ventilation
Hydraulic Engineering
Insurance
Joinery
Journalism
Machine Designing
Machine -Tool Work
Marine Engineering
Mechanical Drawing
Mechanical Engineering
Mine Electrician
Mine Fireman
Mine Surveying
Mining Engineering

If you need technical training, our advig on any matter concerning
your work and your career is yours the iskirig---free and without

Let us send you full information reg?ditri the subject in which' yOlA
ore specially interested. DON'T DELAY. Make " ACTION " your watchword.

The successful man does to -day what the failure
INTENDS doing to -morrow. Write to us TO -DAY.

a - - .Use this Coupon M

INTERNATIONAL CORRESPONDENCE SCHOOLS LTD.
Dept. 95, International Buildings, kingsway, London, W.C.2.
(Use penny stamp on unsealed envelope)

Please send me particulars of your courses in

Name Age

Address ICS

NOW
-and

THEN...

NOW-
and for so long as the
need lasts, our activities
must be devoted to the
National effort. But when
the need ceases-

THEN-
we shall gladly return to our peace time
activities, to the making of the famous
BASSETT-LOWKE model railways, mode I
engines and model ships, which for so many
years have been a delight to all Model
enthusiasts.

Wartime Stock List, of the few supplies
still available, 1112.

Price 6d., post free.

Second-hand Bassett-Lowke Model Equip-
ment purchased for Cash.
Send full particulars.

BASSETT-

LOWKE LTD.,
NORTHAMPTON

LONDON-II2, High Holborn, W.C.I.
MA NC H ESTER -28, Corporation Street..

It
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E. PULL'S

Modern Workshop Practice
By F. JOHNSTONE TAYLOR

780 PAGES 542 ILLUSTRATIONS
This complete compendium of practical teaching on Modern Workshop Practice contains
trade knowledge indispensable for Engineers, Apprentices, Improvers, and all engaged

in Engineering Trades.

FREE APPROVAL is the Best Test of Value
LIST OF THE

MEASUREMENTS AND MEASURING MACHINES
MEASURING TOOLS
GAUGES AND GAUGE SYSTEMS
COMMON WORKSHOP TOOLS
BENCH WORK
MATERIALS :-CAST IRON
HEAT TREATMENT OF METALS
SOLDERING, BRAZING AND LACQUERING
LATHES
Toot. HOLDERS
LATHE -TOOLS, SPEEDS AND FEEDS
LATHE ACCESSORIES
TURNING
SCREWS AND SCREW CUTTING
'TURRET LATHES

CONTENTS
CAPSTAN AND TURRET LATHE TOOL -
PLAIN AND UNIVERSAL MILLING
GEAR AND GEAR CUTTING
GEAR HORSING AND PLANING MACHINES
BORING AND SLOTTING MACHINES
PLANING, SHAPING AND DRILLING
PLANING AND- UNIVERSAL GRINDING
RAGE TOOLS AND PROCESSES
WELDING
SPECIAL GRINDERV FIVE MACHINES
THF. ENGINEER'S SQUARE : 'THREE. TYPES OF STEEL

SQUARES AND A COMBINATION SQUARE DESCRIBED
TESTING A TRY -SQUARE
TABLES (Measures, Rules, etc.)
INDEX OF 2,000 ITEMS

FREE EXAMINATION FORM NO CHARGE AND NO
OBLIGATION TO ORDER

To VIRTUE & CO., LTD.. P.M. Dept., Crown Chambers. Upper Parliament Street. Nottingham
Please send me "MODERN WORKSHOP PRACTICE." Price 17/6. I will return it in one week

or send you 3/6 deposit. and the balance by monthly payments of 3/6. (Cash Price 16/6.)

Signature

Address

"P.M." Occupation

Send this Form in unsealed envelope, stamped Id.

THE " FLUXITE
OWNS" AT WORK
" Now lads, wlicre's the burst ?"

exclaimed FE! .

Come on, shine a light, [can't
see.

We'll need FL UXITE, y'know
. . . . . .

What's that noise down below ?
A wee spot of bother, strikes me !"

See that FLUXITE is always by you-in the house-garage--
workshop ---wherever speedy soldering is needed. Used for
30 years in Gov,rnment works and by leading engineers
and manufacturers. Of ironmongers ---in tins 8d., 1/4 and 2/8.
Ask to see the FLUXITE SMALL SPACE SOLDERING SET-
complete but substantial-complete with full instructions
8/7. Write for Book on the ART OF " SOFT " SOLDERING
and for Leaflet on CASE -HARDENING STEEL and TEM-

PERING TOOLS with FLUXITE. Price Id. each.
r TOrCYCLIST Your Ze77117071;ep round and 7171r7sed t he spokes
I are tied with fine wire at the crossings and SOLDERED. This notes a much I

stronger wheel. It's sirople-with FLUME-bet IMPORTANT.

THE FLUXITE GUN is al-
ways ready to put Fluxite on
the soldering job instantly. A
little pressure places the
right quantity on the right
spot and one charging lasts for
ages. Price 116, or filled 216.

FLUXITE Ltd., Dept. P.M.
Bermondsey Street, S.E.1

ALL MECHANICS Wil/HAVEN

FLUXITE
IT SIMPLIFIES ALL SOLDERING

HERE'S
an idea for the dark even-

ings. Something you can do in
the black -out. The little picture above
is an interior, but you can make lots
of other subjects. Some fine sand, or
salt, or lumps of washing soda with
some little toy figures can be conjured
into a topping little snowscapc. If you
use AZOL for developing the negative it
will bring out all the detail you want.

Special Trial Offer :
For 213 P.O. Johnsons will send you post free (G.B. only) a trial set of Chemi-
cals, including I -oz. bottle of AZOL, to develop eight spools 21in. by 31in.,
4 -oz. tin ACID -FIXING, 'making 30-60 ozs. solution, one packet AMIDOL
DEVELOPER, enough for 2 to 3 doz. bromide or contact " gaslight "prints.

Address : Dept. 41.
JOHNSON & SONS, Manufacturing Chemists, LTD., HENDON, N.W.4.
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IT TELLS HOW
TO MAKE YOUR
FUTURE SECURE

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 easilyin your snare time. This 112 -page book is full of valuable
information and explains the simplest way of preparing for recognised Examinations.
Among the courses described are :

A.M.I.Mech.E.
Inst. of Production Engineers.
Mechanical Engineering.
Draughtsmanship.
Tracing.
Works Management.
Jig and Tool Design.
Maintenance Engineering.
Diesels.
Inspection.

Special Courses for

A.M.I.E.E.
City and Guilds.
Electrical Engineering.
Installations.
Electricity Supply.
A.M.I.C.E.
Civil Engineering.
Structural Design.

Building Construction.
Clerk of Works.

London Matriculation

A.F.LAe.S.
Air Ministry Licences.
Aeronautical Engineering.
A.M.I.A.E.
Repair Certificates.
Automobile Engineering.
Garage Management.
A.M.Brit.I.R.E.
Wireless.
Radio Servicing.
Television, etc., etc.

and R.A.F. Mathematics
If you are earning less than £10 a week you cannot afford to miss reading " ENGINEERING
OPPORTUNITIES " ; it tells you everything you want to know to secure your future,
and describes many chances you are now missing. In your own interests we advise you
to write (or forward the coupon) for your copy of this enlightening' guide to well -paid
posts NOW-FREE and post free.

WE DEFINITELY
GUARANTEE

"NO PASS
--NO FEE "

11111M 0 SIMI

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Please forward FREE and post free your 112 -page handbook "ENGINEERING I
I OPPORTUNITIES."

0 /MI 1101 MII Inn 1111M NMI NM IIM

I
410a, Shakespeare House, Stratford Place, London, W.I. I

I

IName- .

L......... _ ilill NM MIN BM 01 U1N1 0 =II NMI 0 WEB INS 01 MIMI MEN UM MB En ....1

Address. .

THE B.I.E.T. IS THE LEADING INSTITUTE. OF as KIND IN THE WORLD
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Inland

SUBSCRIPTION RATES

I Is. per annum.
10s. 6d. per annum.

10s. per annum.

Abroad - -
Canada

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

Canadian Magazine Post.

Copyright in all drawings, photographs and articles
published in " Practical Mechanics " is specially
reserved throughout the countries signatory to the
Berne Convention and the U.S.A. Reproductions or
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forbidden.
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BY THE EDITOR

A Scheme for Apprentices
DURING the past nine years I have on

many occasions commented on the
failure of our apprenticeship system,

and drawn attention to the great shortage of
skilled men which resulted. The facts by now
are well known. The apprenticeship system
as we knew it 3o years ago was a serious affair.
To become indentured you visited a solicitor's
office with your parents, when the solicitor
read over to you a frightening document
setting forth the terms of the apprenticeship,
the pocket money to be received per week,
the premium your parents were to pay, the
hours of work, and the penalties for breaches
of the, clauses. When the solicitor had finished
reading the document you placed your finger
on a seal and said " This is my -act and deed,"
and you then signed it. The document
pledged you "to absent yourself from your
master neither night nor day for the full period
of seven years, not to suffer damage to his
goods, and to report others who may damage
or steal them."

The period of apprenticeship was usually
seven years, and for the first year you received
4s. a week, with a penny per hour stopped for
all time lost. The only holidays you could
claim were Good Friday and Christmas Day.
Each year you received a rise of 2s. until the
full period of seven years had been served,
when your wages reached the large sum of 16s.
a week. From that point you were expected
to spend a further two years as an improver at
one pound a week. You became a journey-
man, gaining ewerience, spending a few
months in one factory and a few months in
another, when you qualified to earn the full
rate of ra couple of pounds or so ! As soon as
the contract finished you were sacked and
were on your travels again looking for work.
Little wonder then that parents decided that
apprenticeship was not worthwhile. Boys were
put to the more lucrative jobs, such as sales-
manship, or entered the Civil Service, which
provided security and a settled income, as
well as a pension upon retirement. Engin-
eering provided no such prospects, and an
engineer had to work until he was too old to
totter to it, and then rely upon his friends
until Lloyd George introduced the Old Age
Pension.

This war, however, soon revealed the weak-
ness of our production position ; there were
not enough skilled men, and the country
has had to introduce training schemes for
unskilled men and women, whilst the trade
unions relaxed their rules to permit these
dilutees to work side by side with skilled men
in the factories. I hm glad to know that my
consistent advocacy of the need to return to
the apprenticeship system in an improved

form is meeting with success. I have com-
municated my views on the subject to various
organisations and Government Departments,
and have found complete accord on my opinion
that the status of engineering must be raised
and the conditions made more attractive. I
have already dealt with the scheme in practice
now for selecting suitable apprentices for
engineering according to their adaptability
and aptitude. Now the Trade Unions are
taking a hand. I have received, and am
asked to pass on to readers of this journal,
a memorandum from the Manchester District
of the Amalgamated Engineering Union on the
subject of training apprentices. The com-
mittee has given a great deal of thought to
the technical education of apprentices. It is
of the opinion that the time has arrived for
a new outlook in the engineering industry on
this miner. Having in mind the probability
that in the post-war period the school-!eaving
age will be raised to 15 or 16, and wider
opportunities for secondary school education
provided, the way is open for a much needed
advance in the technical training of the future
craftsmen of the industry.

Technical Education of Apprentices
The union has an interest in the education

of its future craftsmen equal with its interest
in the conditions of their employment in
industry. The tendency to employ youths on
repetition work, whilst denying them the
opportunity of sound theoretical and practical
education, is bound, in the long run, to have a
detrimental effect on the personnel as well as
on the product of the industry.

A New York engineer suggests "that_ the
purpose of apprenticeship in any industrial
establishment is to develop a group of journey-
men mechanics thoroughly skilled in all
phases of their respective trades." This, in
the opinion of the committee, is too limited a
conception. They suggest that apprentice
education should be soundly conceived and
adequately planned, so as to enable those
capable of using the opportunity to become
equipped for the highest possible positions
in industry, science or technical education
itself. The aim should be to provide for those
who desire merely to become better craftsmen;
as well as for those who aspire to the highest
possible positions in the industry.

The measures suggested to achieve such an
aim :are a national scheme of technical
Education under Government control; the
separation of apprentice training frcm industry
proper ; the adaptation and extension of the
present Ministry of Labour centres for
practical training in association with the
technical colleges ; two years' practical and

two years' theoretical training as the full
course; and the colfeges, as well as the
training centres, to be staffed by teachers
with practical as well as theoretical qualifica-
tions.

The cost of training, including expenses for
books, travelling, etc., to be borne half by
the Government and half by the industry, so
that the apprentice does not suffer any financial
loss during training.

The point made regarding separation of
training from industry is the crux of these
proposals, The paramount concern of manage-
ments in the industry is production, and the
attention given to training occupies quite a
subordinate place. Further, an apprentice
who is learning, and creating his own picture
of the industry, should not have his attention
distracted by piecework difficulties or any of
the other irritations attendant on production.

Technical training should be open to all
who by preliminary tests prove that they would
profit by it. It should be graded to suit the
limitations of each individual student. Where
an apprentice would not respond to the full
course of training he would be returned to
industry in accordance with his grade.

Apprentices who complete the full course
successfully should be given a qualifying certi-
ficate which would be a recognised standard of
competence.

To give effect to the above proposals it is
suggested that the proposed conference of
interested parties should recommend that each
organisation represented at the conference
should submit the agreed proposals to their
parent body, with a view to calling a national
conference designed to formulate a national
policy for submi.qion to the Government.

Schools should include a certain amount of
practical training in the various crafts in their
curriculum. At school -leaving age they
should be presented with a card indicating the
degree of merit they have reached in their
education and training. School examinations
should be overhauled, so that a boy who
obtains high marks in geography but no
marks, say, in physics and mathematics, is not
graded higher than a boy who obtains a
reasonable average in all subjects, but lower
total marks. In other words, total marks are
no index of a boy's ability. A boy with . a
memory for dates is not necessarily better than
one who cannot remember them. The present
schoolmaster's reports are often misleading,
and they should be issued by some independent
examiner who will not colour the report
according to whether a boy is popular or
unpopular, or whether he happens to be good
at sport, and has brought honour to the school
in football or cricket.
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The Central TeleAraph Office
Behind the Scenes-Ingenious Telegraph Apparatus Described

By W. T. LOWE

The centre gallery of the Central Telegraph Office. Here the instruments are working
to the Midlands, Scotland, Ireland, etc. (By the courtesy of the Postmaster -General.)

FOR about ten years previous to the end
of 1940, practically the whole of the
inland telegraph apparatus was accom-

modated on the third. floor of the C.T.O.
But this, it would appear, was simply a
reversion to a former state, when the office
moved from Little Bell Alley, Moorgate, in
1874. The instrument room occupied the
same space, but business became so brisk
that another floor had to be added to cope
with the rapidly increasing number of
telegrams.

To facilitate the expeditious treatment of
the messages in such a large organisation
some ingenious systems were introduced.
One of these systems often came nearer to
members of the public than they actually
knew. From behind a curtained portion of
many a small post office attached to grocers'
and other shops, the clicking of worse sounders
could often be heard. In fact, whilst waiting
for stamps, you could sometimes see the
telegraphist operating.

In those days all London offices were inter-
connected through a huge switchboard at the
Central Telegraph Office. A number was
allotted to each office. If, say, Wood Green had -
a telegram for Forest Hill, the telegraphist at
the former office would call the latter in
abbreviated morse figures. Suppose Forest
Hill's number to have been 125, Wood Green
would continuously signal " A U E " until
Forest Hill answered with " A U E-G "
(" G " signifying proceed).

All Metropolitan offices being connected to
this board, it really was, a spectacular display
when in operation. When one of them called
with their abbreviated morse numbers, a
light flashed and the board operator inserted
a plug in the corresponding hole, thereby
connecting the morse speaker at her elbow
to the transmitting station. Consequently
she would pick up the plug marked 125 "
(or whatever it was) and insert it in the hole
relative to Wood Green's light, and so

connect the two stations. This system saved
much time, staff and stationery.

Automatic Machines
With the demise of morse in the Central

Telegraph Office, automatic machines for
timing telegrams were introduced. But a
morse operator had to refer to the clock
livery minute of his or her duty. Here, then,
was another system which had to be ingeni-
ously organised.

All post office clocks are corrected at least
once in every twenty-four hours, and where -
ever one looked in the C.T.O. a clock was
visible. It has, of course, always been

The Baudot instrument room at the C. T.O.

essential that the timing of telegrams should
conform to a controlled system. So, to the
present day, at certain hours, Greenwich mean
time (received from the Observatory by
electrical current) is distributed either auto-
matically, or by hand, to offices in direct
touch, who, in turn, transmit the signal to
smaller offices. Principal offices, however,
receive the sigffal direct through a chronopher.
The numerous clocks were electrically cor-
rected every hour, and a bell struck to denote
the hour.

Time Signal
During the days of morse, at two minutes

to ten (later nine) a.m., the warning " Time,
Time, Time," would be signalled by hand.
The overseers would indulge in a little
humour, not so much in what they said, but
how they said it. Their expression was quite
official. " Time, Gentlemen, please," they
would call. But 9.58 a.m. and to a.m.
must have been the only moments when
htindreds of telegraphists sent the same
signal almost at the same time.

A tale is told that, on one occasion a young
telegraphist from a small provincial town
visited us. As is usual, at the'end of the tour
the guide asked our colleague from the
distant station what, in his opinion, was the
most striking feature of the office. " Well,"
the young fellow replied, " it's all bosses and
clocks ! "

With the change over from morse to tele-
printer, however, the clocks remained, and
as far as possible all instruments were still
geographically grouped. In one division we
found circuits maintaining touch with South-
ampton, Portsmouth, Brighton, Bourne-
mouth and other places in Sussex Kent,
Dorset and Hampshire. Welsh cities and towns
and plates in the west were nearer to each
other than they actually are in fact. Another
division gave its total attention to places in
the metropolis.' Hackney, Holloway, Wood
Green, Putney, and every district in London
came through here on teleprinter. Scotland,
Ireland, and the Midlands had their connect-
ing instruments installed as family acquaint-
ances-so to speak.

(By the courtesy of the Postmaster -General.)
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Immediately a teleprinter was suspected of
giving trouble it was removed to " hospital "
and another substituted on the line-" at the
double." Everything was done quickly to
maintain so° per cent. service. Shut off from
the rest, test panels and controls occupied the
south end of the gallery. Here was a sight

-that would have pleased the eye of many a
wireless " fan."

The Intelligence Duty had nothing to do
with crime, as its name might perhaps imply.
No other branch of the Post Office is perhaps
so closely associated with the Press as the
telegraphs. Day and night press messages
come into the C.T.O. from all parts of the
British Isles, and the world in general. With
printed addressed envelopes ready to hand,
the Intelligence Duty deals with work for
editorial sanctums. This branch is reminiscent
of the days when the Post Office dealt with
practically the whole distribution of tele-
graphed news. But the cry of " wheels " (to
wind perforated Wheatstone slips upon), the
pneumatic hiss and tapping of perforators,
and the hum, of Wheatstone apparatus have
all disappeared, possibly never to reappear.
Because, if it wasn't all so modern it was
certainly picturesque.

Pneumatic Tubes
For short -distance communication pneu-

matic tubes gave, and still give, very useful
service. 4 large system links up. post offices
situated in the vicinity of the City and
surrounding areas. One tube runs as far as
Haymarket. Another goes to the South -
Western District Office, near Victoria. The
telegrams are placed inside a small carrier.
At the rate of zo miles per hour this is drawn
through a tube by suction. Thousands of
telegrams are conveyed through many miles
of tube daily.

Do you know what happened when a

Testing lines at the C.T.O.
,By the courtesy of the Postmaster -General.)

subscriber wished to telephone a wire to the
Central Telegraph Office  and asked for
" Telegrams " ? Can you imagine the
scene ! Neatly arranged telephone switch-
board panels spanned tables laden with
gadgets of engineering ingenuity. Coloured
lights for various signals flashed silent
messages to thosewho superintended. This
phonogram division, the largest in the world,
was divided into two sectiOns. The lines
from the switchboards in the smaller section
connected post offices in 4.,ondon and the
Home Counties which did not do sufficient
telegraph work to warrant the installation of
a teleprinter. The larger section dealt almost
exclusively and directly with the public. At
one time the operators' activities were
controlled from a switchboard similar to that
seen in telephone exchanges, and the operating
positions were nothing snore or less than

switchboard e x t e n -
s i o n s. Later, the
operator manipulated
his or her own
cords and controlled
a number of lines.
He or she used two
pegs-one for calling,
the other for answer-
ing. A dial was also
fixed to every circuit.
On the board a small
electric lamp lighted
up. The operator
took a peg labelled
" A," inserted it into
a relative hole, said
"Telegrams," re
quested the su b -
scriber's telephone
number and then
proceeded with the
message. Perhaps
the subscriber's voice
was rather faint. An
attempt was made to
improve reception by
using an amplifier in
which therm ionic
valves played an
important part. Im-
provement could
sometimes be effected
by cutting out the
transmitter while the
subscriber was speak-
ing. This was done
by bringing a foot,
lever device into play -
leaving the operator's
hands free to continue
typing the message.

The conveyor band system, showing the chain -guarded drop, and
slow -moving band. Note the pneumatic tubes overhead.

(By the courtesy of the Postmaster -General.)

It must be remem-
bered that the sub-
scriber's period of
contact with a
telephone - telegram
operator is of much
longer duration than
with a telephonist
at a telephone
exchange. Moreover,
the former must pay
g r eat attention to
articulation, for
everything which he
or she hears, and has
to record on a tele-
graph form, is greatly
varied. The enormous'
number of telegrams

telephoned to and from subscribers' resi-
dences and offices to -day justifies the
assumption that those who conceived the idea
" way back in the 'nineties " were gifted with
remarkable foresight.

Conveyor Bands
Conveyor bands are used in the larger post

offices not only for carrying letters and parcels,
but also for carrying telegrams to and from
instrument tables. In the old C.T.O. there
was an elaborate structure through which
thousands of telegrams passed daily. Within
chromium -plated bars or rails which formed
a sort of barrier from the operating positions,
men and women were seated at long tables.
Each one had a book in which the name of
every telegraph office in the United Kingdom
was printed. They sorted telegrams, coming

The cable room at the C. T.O. Morse -key transmission of telegrams which are relayed to
ships on the high seas.

(By the courtesy of the Postmaster -General.)
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from all points of the reorganised Central
Telegraph Office, for their respective destina-
tions. Bands of webbing travelled at arm's
length inside a frame. You had to be quick to
follow the progress of any particular message.
Slow -moving hands brought packets of
telegrams, or, as they are officially known,
circulators, to the sorting clerks, who placed
each telegram on one of the appropriate
bands, which, running inside the frame,
carried it away to an instrument table ; the
phonogram room ; and other parts of the
building.

Messages received on teleprinters and in
the phonogram room were also carried to these
sorting tables by conveyor bands. The
telegraphist dropped the telegrams into a
V-shaped trough at the back of the instrument
table. At the bottom of the trough a moving
band took the traffic to a parent band, and
thence onward to a chain -guarded drop.
Tumbling down this drop, the message
a`ighted upon the slow -moving band. to be

picked up by a sorter and circulated to a
re -transmitting circuit, or to its destination.
Up through the ceilifIg it took the telegrams
for the phonogram room. Down through the
ceiling it brought them straight from the
telephone -telegram operator to the slow -
moving band. This contrivance was really a
wonderful piece of work, and in a modified
form it may also be seen in other large
telegraph stations in the British Isles.

Such were the surroundings in which the
staff of the Central Telegraph Office worked
until December, 194o.

The Cable Room
There was, however, one branch of the

C.T.O. which modernisation had not affected
quite so much. Considered to be the most
important section, both publicly and diplo-
matically, the cable room stood apart from
the inland telegraph galleries-as the huge
rooms were officially called. Cable operators

were really unofficial miniature ambassadors.
Working direct to many places on the
Continent, a knowledge of at least French and
German was essential. And they had to use
tact, of course. Up to the eves of August 4th,
1914, and September 3rd, 19393 they worked
on German lines as if nothing had happened,
or was likely to happen. They plodded on
until the fatal moments, and nobody can say
that any one of those fellows contributed to a
diplomatic difference of opinion. Since 1889,
morse and many other systems have assisted
to make the cable room an imposing spectacle.
From here, also, messages were, and, of course,
still are, transmitted direct by remote control,
through wireless stations, to ships sailing the
seven seas and places thousands of miles
away.

The most spectacular branch of the C.T.O.
which has come under the control of cable
room men is the " Picture Telegraph," an
article on which appeared in PRACTICAL
MECHANICS for November, 1942.

CombatingExplosive Incendiary Bombs
The Anti -personnel Incendiary Bomb, Now Used by the Germans, Loses Much of its "Sting"

If Dealt With in the Proper Manner

THE use of fire -creating devices in war
dates back to the earliest days of
which we have record. From the

distant days when the blazing pine torch and
faggot were used as weapons of destruction,
theterrifying power of fire has been developed
through the stages of the fire -ball, the flaming
arrow, red-hot cannon balls and the fire -ship,
to its present devastating form.

Although the methods employed now differ
from those used by our ancestors, the objects
prompting their use (namely, to cause con-
flagrations in the enemy's territory, with the
possible disruption of the defence and normal
services, and to create a state of chaos, panic
and demoralisation among both defenders
and civilians), are unchanged. During this
war, the fire " blitz " air raids have been
striking examples of how far the development
of fire -creating devices has progressed, but in
spite- of the weight of the attacks and the
effectiveness of the modern incendiary bomb,
the enemy failed utterly in achieving his real
object. The fire -ship of the past has now been
superseded by the large airborne " bombers "
of to -day. In place of a single source of fire,
we now have to contend with the possibility of
each enemy raider carrying several thousands
of incendiaries ; yet, in all of our " blitzed "
cites and towns the enemy has failed to
create the chaos, panic and demoralisation on
which he had backed to complete the destruc-
tive power of his raid. The frustration of the
enemy's hopes was due not only to the fortitude
of the public, but to the way it put into
practice the instruction it had received,
through classes, pamphlets, the press and
radio, on how to deal with incendiary bombs.
Experience has shown that a modern fire
" blitz " can be on such a scale that the
N.F.S. could not cope with it, but experience
has also shown :that properly instructed
civilian fire fighters can, by safeguarding
their areas and thus relieving the pressure
on the other Services, make a valuable con-
tribution to the frustration of the enemy's
hopes. Proof of this is provided by the fact
that belligerents, in efforts to defeat the fire -
watchers, endeavour to alter the type of
attack by the introduction of new types of

By JOHN TOWERS

bomb. Thanks to the prompt action by the
Ministry of Home Security and the local
Civil Defence authorities, instruction in the
form of leaflets, lectures and demonstrations
was soon available to all fire fighters con-
cerning the most effective methods of com-
bating the new devices produced by the
enemy.

Types of Incendiary Bombs
Until quite recently, the chief fire -creating

devices used by the enemy have been the
kilo magnesium bomb (known as the

" Elektron " bomb) and, to a much lesser
extent, the Ito kilo oil bomb. The " Elek-
tron " bomb is gin. long by tin. in diameter.
The whole construction, except the fins, is
of incendiary metal and burns for about
ro-15 minutes after throwing off pieces of
molten magnesium 'in all directions for,
approximately, the first two minutes. It falls
with a velocity of 35oft. per second, and can
penetrate most types of domestic roofs.

A variation orthe above is known as the
kilo magnesium with tail explosive

charge. This is simply the same bomb as
mentioned above, with the addition of an
explosive charge fitted under the fins. It
functions the same as the " Eiektron " up to
approximately two minutes after impact, when
the explosive charge is set off which causes
molten and solid metal to be projected,
therefore, some form of cover-a shield, an
upturned table or chair or other reasonable
protection-is advisable when tackling it.

Anti -personnel Incendiary Bomb
As the name implies, this incendiary is an

effort on the part of the enemy to prevent
fire fighters reaching the spot where the bomb
has dropped, until it has been able to set up
a serious fire.
 The bomb itself is the ordinary " Elektron "

fitted with a 71in. nose at its base. This -
addition houses a time fuse and 31 ozs. of
T.N.T. which is capable of producing an
explosion comparable with the Mills hand
grenade. On impact, the incendiary portion
comes into operation in the normal manner,

but, at the same time, the slow fuse for the ex-
plosive content is brought into action . The delay
on this fuse varies from I minute 20 seconds
to seven minutes, therefore, until the explosion
takes place, it is essential to make the utmost
use of cover while tackling the incendiary
portion which is already doing its work.
What forms effective cover greatly depends
on the scene of the incident ; a 41 --in. brick
wall is considered desirable, but the main
thing to bear in mind is to keep well down and
take advantage of every bit of cover available
until the explosion has taken place, when
the fire can be attacked more effectively.
The construction of the bomb is shown on the
opposite page, together with an artist's im-
pression of an incident in which he shows
the first sign of the incendiary portion in
action, and-at the bottom of the page-the
fire fighters attempting to check the fire from
behind an outside wall, thus getting maximum
protection from the explosion which is also
shown. A lath -and -plaster or breeze
partitioning wall does not offer safe cover,
and to emphasise this, the artist gives us a
view of one of the partitioning walls of the
room in which the incident is taking place.

Points to be remembered about the anti-
personnel incendiary are : The explosive
content is rendered effective by the removal
of a wire-shown in the illustration-which
follows the contour of the bomb, and one end
of which holds in position a safety pin, while
the other end terminates at a small metal disc
which normally rests on the top end of the
fins. The passage through the air causes
the disc and wire to be removed, thus releas-
ing the safety pin ; one should listen for
the wires falling slightly after the bombs, as
this will give an indication of their type.

It is possible for the 71in. explosive portion
of the bomb to become separated-by the
force of impact-from the incendiary section,
so keen obsenttion is necessary. The
weight of the complete bomb is 5 lb., thus
the force of impact will be greater than the
ordinary " Elektron " and the bomb will
penetrate an additional floor, but as it is nose
heavy, it is not likely to fall inside windows,
etc.
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The Explosive Incendiary Bomb

tart' -

--Cap with wire
cohneetk.,n
safety pin

The anti -personnel incendiary bomb - is
shown on the left, and above, a container
is seen discharging its load of incendiaries,
one of them making a hit on the house

below.

(--.);f)/C? e ftPdd

The fire-fighters attack the fire from outside the house
thus securing the protection of a 9in. brick wall. Note

the effect on the breeze partitioning wall.
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Measuring -the energies and other properties up to fifty billion electron volts is the function
of this cloud chamber apparatus at the California Institute of Technology. On the right, scientists

are installing camera apparatus.

SUSPENDED, in total darkness, between
the pole faces of an electro-magnet
setting up a force to,000 times more

powerful than the earth's magnetic field, a
cloud -making chamber awaits the onslaught
of a charged particle from outer space.
Suddenly, far too tiny for the strongest
microscope to bring it within human view, a
particle flashes through the chamber, hurtling
earthward r5o,000 miles a second with an
energy, weight for weight, 400,000 times
greater than that of a one -ounce rifle bullet
zipping 3,000ft. a second toward the
enemy.

Yet, with this new cloud chamber, whose
24in. diameter and the magnet with which
it is virtually surrounded, make the cosmic -ray
trapping device, Dr. Carl D. Anderson,
California Institute of Technology physicist,
hopes to measure the mass behaviour of the
little-known mesotron, and the energies and
properties of other cosmic ray particles whose
energy touches the stupendous figure of
50,000,000,000 electron volts. When you
remember a lighting flash discharges at the
rate of one to two million electron volts, you
get an idea of the energy raining down from
outer space upon the new cloud chamber.

Though completely invisible themselves, in
this ingenious device the rays set off a train
of events that leave a temporary visible record
.of their path and dual motion picture cameras
snap stereoscope pictures of the trails of
wreckage left in the wake of these cosmic
jots. By measuring the curvature of these
trails later, Dr. Anderson and his associates
take an important step toward solving the
secrets of the universe.

How does science photograph invisible
cosmic projectiles passing lenses at 9,000,000
Miles a minute ? Where do cosmic rays come
from, and what are they ? What's the
practical value of such studies ? Physicists
can answer these questions only in part.
From the studies eventually will come in-
formation which will advance our knowledge
in biology, meteorology, geology and astro-
physics.

Details of the Cloud Chamber
Let's look in on the cloud chamber, housed

in a light -proof cabinet, for an intimate view
of this scientific legerdemain. We see the
huge magnet, lying horizontal on two concrete

beds. Enclosed within its frame are the field
coil, the cloud chamber, cameras, fast -action
illumination lights, a pair of trigger devices,
an air exhaust system, and a complicated array
of wires, switches and relays.

It so happens that the cosmic rays strike
the apparatus about once every minute. When
a particle passes through a pair of Geiger
Counters, one placed above and the other
below the cloud chamber, setting both off
simultaneously, a picture is taken. This
procedure is not simple ; as a charged par-
ticle approaches the cloud chamber, it passes
through the first counter, which is simply a
gas -filled metal cylinder through which is
stretched a fine wire, and rushes on through
the chamber and the lower counter. When
both are hit simultaneously, rapid discharges
of electricity occur between the wires and
cylinders, and these discharges are ampli-
fied to operate relays and other devices.

During the incredi-
bly swift passage
through the chamber,
the particle collides
with a large number
of gas atoms along its
path, tearing off elec-
trical charges from
some, and turning them
into electrically charged
ions. This procedure
occurs before your eyes
constantly, and you
never witness the trans-
formation. But in the
chamber the stage is
set.

On the floor of the
chamber is placed a
small quantity of ethyl
alcohol. Shortly the
space becomes saturated
by evaporation. Now
all is ready. A charged
particle passes through,
leaving 4,800 to 7,20o
pairs of ions along
its two -foot path. As
the counters trigger -off
the apparatus, the black
velvet -covered metal
back is pulled out a bare
half -inch, expanding

Studying
Particulars of a_ New Cloud

Energies and Properties

By ANDREW R. BOONE

the atmosphere to per cent., causing it to cool
25 deg. F., in a flash. As a result of the
cooling, the moisture condenses and, comes
out as a gentle rain. No dust being present,
the droplets grow on the shattered ions, and
for a moment leave a string of droplets
resembling miniature beads-beads of such
substance they can be readily photographed.

Photographing the Ions
The instant the beads form, two lamps-

quartz tubes fitted with electrodes and filled
with argon gas, through which a charge of
electricity is caused to pass-flash. Their
beams, focused through auxiliary lenses,
flood the chamber for t/too,000 of a second
with a brilliant blue light equivalent in
intensity to that produced from a pair of
medium size flash bulbs.

With that flash, the picture is taken. Now
two electric motors, started by the impulse
in the " trigger -off " tubes, move the 35 mm.
film one frame, and the cameras, shutters
open, are ready for the next atom -blasting
arrival of some as yet unidentified particle.

No human eye ever will see directly the
particles speeding through the cloud chamber.
Yet by  measuring the curvature of their
paths and making other complicated deter-
minations, physicists have learned much
about the building blocks going to make up
the universe.

Let's tear the cover from one of the larger
building blocks. This is a molecule, of which
all matter is composed. The molecule is the
smallest block having definable properties.
Could you isolate a molecule of sugar from
one of the grains now so precious, you would
find it sweet to the taste.

Small though it be, the molecule is sub-
divided into two or more of the 92 elements
thus far discovered. The sugar molecule
contains atoms of carbon hydrogen and oxygen.
We're only part way on the road to discovery

Camera is hoisted to top of magnet, and lowered into place against
cloud chamber.
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Cosmic Rays
Chamber for Measuring the
of Cosmic Ray Particles
of ultimate units when we reach the atom.
Break an atom apart, -and you find it made of
a solar system of electrons, which are in-
finitely tinier particles, each carrying a
negative charge of electricity. The centre
core carries a positive charge of electricity
equal to the total charge of all its surrounding
electrons.
Protons and Neutrons

We must subdivide the core into its parts
before the picture is complete. This nucleus
is composed of two kinds of particles, protons
and neutrons.  The protons weigh 1,840
times more than the electrons, mass for mass;
and for each electron in the outer fringes,
there is an equivalent proton in the core. If
the atom contains six electrons, there also are
six protons. Filling the intermediate space
inside the core are heavy particles called
neutrons. These carry no electrical charge.

You must add to this list, for sake of

Interior of cloud chamber is illuminated by two
special lamps focused through lenses. Each
lamp, filled with argon gas, gives flash lasting
Illoo,000-second, equivalent in intensity to
medium size flash bUlb (half of Wabash No. 2).

completeness, the positive electron, or posi-
tron, a very light and unstable particle ;
the mesotron or meson, which may be either
positive, negative or neutral, and weighs
200-250 times more than the electron; and
particles of no mass and no charge-the
gamma or X-ray, now called photons.' In
1932, Dr. Anderson snapped the first picture
ever made of a positive electron, and for this
outstanding feat received the Noble prize.
That epochal pictige caught the positron with
an energy of to,00d,000 electron volts, only
1/5,60o the energy of other particles whose
secrets he hopes to trap with the new
apparatus.

Mesotrons
The first evidence for the existence of the

particles, now known as mesotrons, was

announced in 1936 by Drs.
Anderson and' Seth H.
Neddermeyer. -This announce-
ment was based largely on data
they had lathered while making
experiments on the summit of
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lations too complicated for review here. He
gets no pictures of neutron and photon paths
because they do not ionise and shatter the
atoms enough to be caught in their headlong
flight from outer space. The proton, however,
being very heavy, not only shatters more

At intervals, following a series of photographs, a projector unit is attached
to each camera, and the pictures projected through the same optical system
on to an opal glass for study and measurement of curvatures. By this
means, mass of mesotrons and energies of other cosmic ray particles is

determined.

Pike's Peak at an
altitude df tzt,000ft.
above sea -level.

Now Dr. Anderson's
cameras are beginning
to trace the paths of
protons, electrons and
mesotrons. How he
identifies, one from
another involves ob-
servations and calcu-

atoms than other particles ; its very mass
resists the magnetic field, causing it to dash
through the chamber with less curvature.

Early cosmic -ray researchers thought
photons and electrons gave the rays -their
great penetrating pcwer, carrying them
through hundreds of feet of rock, and deep
into the sea to recording instruments.
Whether they were protons,  electrons or
photons was a question unsolved for several
years. Now the particles penetrating the

atmosphere and reaching
the earth are known to
he mainly mesotrons,
most of which are
produced in the upper at-
mosphere. How they are
created is a deep mystery,
yet a few facts about their
brief life have been devel-
oped. The mesotron is born,
flashes through the atmos-
phere and dies-in one
millionth of a second. That
is, carrying either a positive
or negative charge, and
sometimes being wholly
neutral, the mesotron dis-
integrates, experiments
indicate, into other par-
ticles.

Progress
Despite the war, cosmic

ray research is moving
forward. From the Cal -
tech cloud chamber, most
powerful in its ability to
measure the tremendous
energies of the cosmic
jots yet developed, prob-

Dual 35mm. movie cameras photograph track of cosnuc-ray particles ably will come information
through two aluminised mirrors. Coating is applied to front surface applicable to everyday
of glass, ground optically flat. Mirrors are used to increase focal living and open new heti-

distance, on account of restricted space. zons to scientists generally.
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jet Propulsion
The Possibilities of a New Method of Propulsion for Aircraft

By S. J. GARRETT

NOW that flight speeds have reached such
high figures, limitations lie close ahead
regarding the capabilities of the air -

screw in converting engine power into thrust.
Scientists and engineers are therefore seeking
alternative methods of propulsion in which
such limitations are avoided, the general
trend of such research being towards jet
propulsion.

In any aircraft a continuous forward thrust is
obtained by reaction against the column of air
swept back by the airscrew, i.e., a mass of
air is thrown backwards and the force applied
for this purpose to the air. reacts on the
aircraft with a forward thrust. The essential
difference between jet and airscrew propulsion
is that the latter deals with a large mass of air
at a low velocity (Fig. s), while the jet uses a
smaller mass of air and imparts a higher
velocity to it.

Slipstream Speed
In the normal fighter type of aeroplane

with a speed of, say, 38o miles per hour, a
forward thrust of about r,000lb. is necessary,
and to give this an engine of about 1,250 h.p.
is required, throwing back by means of its
airscrew about 5o tons of air per minute with
a velocity of about 12 miles per hour. This
velocity appears quite low at first sight, but
it should be remembered that it is added to
the forward speed of the aeroplane, so that
relative to the aeroplane fuselage the slip-
stream speed is getting on for 400 miles per
hour. Also, the slipstream velocity varies with
the speed of flight ; it is perhaps ten times
this speed with the aeroplane standing
stationary on the ground, and it falls off as

Engine

Or, I

Multi stage
blower

the forward speed Of the aeroplane increases.
This is one of the factors restricting the
performance of an airscrew at high speeds.
The use of variable pitch greatly extends the
utility of the airscrew, but it only postpones
the limitations without removing them.

It will be seen from the above that the
airscrew deals with very large quantities of
air at high aeroplane speeds, but that a
comparatively small velocity is imparted to it.
The same thrust can be obtained by throwing
back a smaller mass of air at a higher velocity.
For instance, if 5 tons of air per minute is
pushed backwards at 12o miles per hour, or
0.5 tons per minute at 1,200 miles per hour,
the same thrust will be obtained ; this
alternative offers certain advantages, which is
just what is aimed at by jet propulsion.

a system would work, but the overall efficiency
would probably be less than with the usual
airscrew system.

If, however, the air is heated after leaving
the blower, and before reaching. the jet, its
internal energy can be greatly increased, and
it is capable of doing much more work, and
producing a bigger thrust. A convenient
method of doing this is shown by Fig. 3.
The engine drives a multi -stage centrifugal
blower as before, but the air is delivered into

Large slipstream
of /ow velocity

Fig. J.-Diagram illustrating the slipstream
of an airscrew.

a combustion chamber, into which a spray of
petrol (or other fuel) is injected and kept
burning. The air is thug heated to a high
temperature, which will increase the pressure.
in the combustion chamber. Both the jet
and the blower must be suitably proportioned
to obtain the required pressure. If the jet is
small the blower must be capable of maintain-
ing a high pressure, the velocity from the jet
will then be high, but the mass flow will be
small. On the other hand, a large jet will
result in lower pressure and lower jet velocity,

Small slip stream)
of high velocity

Multi -stage Blower
An obvious step towards obtaining the

required small, high velocity slipstream is
that illustrated in Fig. 2, where the engine
drives a multi -stage centrifugal blower de-
livering compressed air to a jet pointing to
the rear of the aeroplane, from which the air
escapes at a velocity of several hundred miles
per hour, the reaction producing the required
forward thrust. There is no doubt that such

Fig. 2 (left).-Dia-
gram showing how a
high - velocity slip-

stream is obtained.

Fig. 3 (r i g h t). -
Method of using a
combustion chamber in
conjunction with a

blower.

but the mass of air dealt with will be greater.
The proportioning of these parts is a matter
of ascertaining the optimum conditions in
order to reach the highest attainable efficiency.

Gas Turbine
Up to this stage the usual aero engine has

been assumed to be supplying the power
necessary to drive the blower, but so much
energy can be made available in *the com-
bustion chamber that it is possible to use part
of it to do the work of the engine; The next
step, then, is to dispense with the engine
entirely and to drive the blower by means

Fig. 4.-Using a
blower driven by
a direct - coupled
turbine for pro-
ducing a high -
velocity slipstream.

Mu/ti stage
blower direct
coupled to

turbine

of a direct coupled turbine driven by the
heated gases, as illustrated in Fig. 4. , A
proportion of the contents of the combustion
chamber is led off to the turbine inlet, the
exhaust being directed to the rear to assist
the propulsive effort ; the amount of thrust
obtainable from the turbine exhaust depends
upon the design of the turbine, and the amount
of energy it is found possible or desirable to
extract from the gases. This then is an outline
of the principles underlying jet propulsion.

It will be' observed that the complete
system becomes a form of internal combustion
engine working on a continuous instead of the
usual intermittent cycle. Suction and com-
pression are carried out continuously by the
blower, combustion is a continuous process
in the combustion chamber, while the con-
tinuous flow from the jet is, of course, the
exhaust.

Many practical difficulties have to be over-
come before success is aohieved, not the least
perhaps being the construction of a turbine
wheel, and nozzles, to stand up to the erosion,
etc., due to the high temperatures and
velocities. The progress of aviation at high
speeds and high altitudes demands some such
development, and the scientist will no doubt
see that the demand is met in due course.

Jet versus Rocket Propulsion
Jet propulsion should be clearly dis-

tinguished from rocket propulsion, which is
sometimes referred to in discussions on inter-
planetary communication. In jet propulsion
as already described the mass thrown back-
wards is drawn from the surrounding air, so
that it would be quite impossible to consider

Fuel spray

// '

Combustion
chamber

using such a device for a journey, say, to the
moon. But in the case of a rocket the whole
of the matter ejected is carried in the rocket
itself which is therefore entirely independent
of the atmosphere, except that the latter
causes resistance and obstructs free travel.
The combustion process in the rocket neces-
sarily requires oxygen, but this also is carried
(in chemical combination) and not obtained
from the air. Although various fantastic (but
not necessarily quite impossible) suggestions
are sometimes put forward it is improbable
that rocket propulsion will be used as the
main source of power for terrestrial air travel.

Turbine
exhaust

11.
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Anti
How

THE previous article was devoted to
flashlight work and explained how it
was possible for a beginner with

any make of camera, and without any special
apparatus, except one carton of Johnson's
flashpowder, costing is. 3d., to make eight
or to exposures. While flashlight is obviously
" artificial light," yet it is usually considered
as a class by itself, and is not always included
under the abode heading.

Artificial lighting is by no means new,
for professional photographers have used it
for many years in their studios, and it has
become a very important item in their studies ;
in fact, much of their work would be im-
possible if they were not able to fit up nests
of, or single special lights for obtaining certain
effects quite unobtainable by natural lighting.
These installations are often a most expensive
item in the equipment of a studio, and there-
fore not one of consideration for the great
majority of amateurs ; but in these days of
high -watt and photo flash -bulbs, flood and
spot lights and power plugs, it is possible for
an amateur with a moderate amount of
pocket money to acquire much skill, together
with a considerable amount of pleasure, in
this branch of the hobby.

Selection of Apparatus
The selection of the apparatus must be

left to the individual. I am only going to 
try to interest those of you who wish to try
your hand at the work in a small way, and
who have to be content with the use of the
dining -room, or a small darkroom.

In describing the use of flashpowder I
limited it to the taking of portraits, and
those hints are equally applicable to the use
of all other artificial lighting apparatus. In
just the same way the subjects to which I
refer in this article can be taken by means of
flashpowder.

One piece of apparatus which came into
my possession a few years ago and which I
have found very useful, consists of a deep,
bowl -shaped reflector, plated inside with
chromium, and fixed to a short stand which is
adjustable to almost any angle ; attached to
it is a fairly long lead fitted with an adjust-
able holder for use with an ordinary lamp
bracket or power plug; the actual bulb
supplied with it is a 250 -watt Nitrophot. I
believe the lamp is of foreign manufacture,
but at the time it was purchased in London.
The light which such a lamp gives enables
me to take a portrait or a table -top subject
with an exposure of half a second, using a
fast film, such as a Selo H.P.3, and a lens
aperture of F8. This lamp gives plenty of
scope, as for instance, if I want to overcome
heavy shadows, when taking a portrait or a
still life study, then by stopping down my
lens to F16 or 22, I can, while the exposure
is being made, hold the lamp for part of the
time on the right hand side of the camera,
then change to the left, and still have time for
a short top light by raising the lamp above
the camera.

While on the question of lamps and lights
it should be understood that it is not neces-
sary to have high -power lights for this work ;
I have seen a portrait taken on an Ilford
Hypersensitive Panchromatic plate with the
lens set at F3.5, and the only illumination
was that given by a couple of matches held
by the sitter and kept alight for a matter
of 15 seconds. Ordinary electric lights of 6o
watts can be used quite successfully with
open stop and a fast film, the time required

cial Light Photo
to Obtain Successful Results With Ordinary

By JOHN J. CURTIS, A.R.P.S.

being about half to one second. A nest of
three 6o -watt lamps makes a very useful
help fof practically any subject, but, when
fitting this set, care must be taken to see
that the circuit is not being overcharged and,
where it is on the ordinary household in-
stallation, warning should be given to the

An untouched portrait taken with a Nitrophot
250 -watt lamp. Exposure sec. F6.5 Selo -

chrome film.
other members of the family to switch other
lights off while you are using the nest.

Photoflood Lamps
The very excellent Photoflood lamps that

in normal times are obtainable, usually are
of 15o watts, and give a candle power of
approximately 1,000 ; they have a fairly
long life. A Nitrophot of 50o watts also has
a candle power of about t,000, and a life
of about ',coo hours ; extra care is required
with this type, and it is inadvisable to use
(Below) The Hol-
born Multi -flood
outfit, consisting
of aluminium
reflector with
wire stand jointed
to be employed
at any angle.

(Above) Holborn
Photo -spot, a
portable spotlight,
operated from

any circuit.

more than one at a time, because it takes
about 21 amps. Those readers who are
familiar with electric lighting and its pecu-
liarities, will be able to counteract any risks
of fusing, overcharging, etc.

If I were fitting my room for much erti-
ficial light work, I should install single lights
instead of nests, and have plenty of lead so

raphy
Cameras

that each lamp could he moved to any position
required ; also, I should certainly use the
rubber -covered flex.

Sometimes it is possible to get very beautiful
lighting effects by combining daylight with
one lamp, the results will usually be very soft
without any hard shadow or lines.

Those who use both orthochromatic and
panchromatic films must remember that
the pan. variety, although it might be the
same speed, will require less exposure than
the ortho. films, becatAe they are much
more sensitive to the red rays which are given
off by the lamp.
Exposure Times

Dark walls increase exposure times just
as much as dark clothes on the sitter; in
fact, the general surroundings are an import-
ant factor because it is the light reflected from
the subject, and decoration of the room, which
acts on the emulsion, and therefore must be
considered when calculating the exposure.

There is still one other factor which must
be given some thought and I must, for the
benefit of any reader who has not experi-
mented with indoor photography, explain this
fairly fully ; it deals with the actual power of
the lighting, and the distance from the subject.
If the light at a distance of 4 feet frcm the
person you are photographing requires
I second, then at 8 feet it would want 4
seconds, and at 12 feet no less than 9 seconds;
the reason for this increase being that the
value of the light reaching the subject falls
off inversely as the squire of the distance.
I will show how this can be calculated by
figures. Take the square of 4 feet, 4 x 4 -16
which requires I second. 8 feet would be
8 8 -64. 64 divided by 16 =4. 12 >:12
44 which divided by 16 gives 9 seconds as
the exposure required at 12 feet from this
particular light. I am, of course, only
assuming t second for the 4 feet for my
example, but this rule of increasing the time
stands for any close-up when the distance
has to be changed ; the only modification
which can be allowed is when the general
decoration of The room is lighter and therefore
gives greater reflection. Many amateurs fail
to get successful results at their first attempts
because they are not aware of the great
difference distances can make to the power
of the light.

Reflectors '
With regard to the use of reflectors and

diffusing screens, they are unquestionably
a great help with artificial lighting and I
think more so than with flashlight works

because the exposures are longer and thcrefore
under control. It is a mistake to allow the
full effect of the light to fall on the sitter, the
table -top study, or any other subject, excepting
actual copying of plans, drawings and such like,
which require full lighting. The use of a
diffusing screen made of nainsook, japanese
silk or similar material will, if placed between
the light and the sitter, prevent hardness, and
if this can be employed so as to throw most
of the light on to a reflecting screen-which
should be placed at an angle to receive the
light, and at the same time reflect it on
to the sitter-then a soft lighting result
of a pleasing character will be assured if the
exposure is correct.

A large piece of white paper carefully
stretched on a light frame of wood or a child's
wooden hoop makes a very good reflector.

Care must always be taken to prevent the
light falling on the lens.
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Exposure Factors
You will have noted that there are four

important factors in artificial lighting which
must be considered when estimating the
exposure, and these apply to practically every
type of subject : portraits, studies of the
family pets, copying paintings, photographing
models or Postage stamps, or table=top and
still life subjects. They are :

(r) Power of light and the amount of light
reflected from the surroundings.

(2) The speed of the film.
(3) The stop of the lens.

(4) Thz dist ince between the lens and the
sitter or object.

Usually after the first two or three attempts
you will find that you have gained quite a lot
of useful information, and that it is easy to
calculate the exposure successfully ; especially
if you try to standardise the work, by using
always the same make of film and the same
stop.

Correct developing is very necessary with
all artificial lighting ; hardness is a feature
of most first efforts, but this can be overcome
to a great extent by the use of a developer
known to give " soft " negatives. Such

a developer is Azol, and if the tables are
followed then correct development is assured.
The selection of printing paper is one which
cannot be dealt with in this article, except to
advise a matt surface, normal grade bromide
paper.

Finally, I do not want anyone to think that
this branch of photography calls for expensive
cameras obviously you would expect better
results from such, but it can be done with
ordinary folding types, and even with the box
form of camera, but with these latter care
must be taken to measure the distances, if it
is not possible to focus with them.

A bomb train arriving alongside a Stirling bombcr with its " cargo for to -night." This aircraft's full load is eight tons of bombs.

The World, of
The Mosquito German 45 -ton 'Plane :

The Mosquito
BUILT by the de Havilland Aircraft Co.,

the Mosquito is probably one of the best
aeroplanes of its class yet constructed. A
twin-engined monoplane, it has a span of
54ft. zin., length overall of 4oft. 91in., and
a height over propeller tip of 15ft. Sin. Its
speed brings it into the top fighter class,
while the duration of flight is considerable.
The Air Ministry describe the machine as a
reconnaissance bomber, and it can carry a
useful load of bombs over long ranges. Its
armament is stated to consist of four 20 mm.
cannon, and four .3o3in. machine guns.
Another interesting feature is the fact that the
Mosquito is the first all -wood operational
machine of this war. The power unit are two
Rolls-Royce engines.

German 45 -ton 'Plane
THE German transport plane, the Bloehm

and Voss 222, recently shot down in the
Mediterranean, is probably the largest aircraft
of its kind in the world. It has six engines
and is capable of carrying 8o fully armed men.
It is much larger thap the Halifax and the
Flying Fortress. ,fl'he B.V.222 is powered
by B.M.W. radial nine -cylinder D.C. air-
cooled engines, and is stated to have been
designed before the war by Dr. Vogt -for the
Lufthanse world air routes. Fully loaded the
machine weighs about 45 tons. Its cruising
speed is 15o m.p.h., with a top speed of 190
m.p.h. at io,000ft.

A.T.C. is Now World-wide
FOLLOWING; Britain's lead, air training

organisations are now firmly established
in several Dominions, and many thousands of
young'Australians, Canadians,New Zealanders,
\Vest Indians and Rhodesians, are hard at
work training to enter their own air forces

Aviation
Long-range Fighters' Successes

or the R.A.F. The U.S.A., too, has recently
started the A.T.C. of America.

Long-range Fighters' Successes
ONE of the outstanding features of our

intense air activity preceding and during
the present offensive in the Middle East has
been the success of our long-range fighters.

These aircraft have recently operated mainly
behind the enemy lines in North Africa, and
particularly along the important coastal zone
from Alamein to beyond Tobruk. One squad-
ron, the first to be established in the Middle
East Command, completed well over 300
flying hours in the month preceding the
offensive and, in the course of widespread
activities, came through without the loss of a
single aircraft. During the month pilots of

the squadron destroyed three Heinkel r r is,
one Ju. 88, one Savoia 8r, one Fieseler Storch
and one Macchi 202, in addition to severely
damaging a number of Ju. 871.

Germany's Four-engined Bomber
THE Heinkel 177 is the first German aero-

plane built as a four-engined bomber
to fly over this country. Outwardly it appears
to be a twin-engined monoplane, but each of
the engine nacelles contains two Mercedes-
Benz 601 engines of 1,15o h.p. The two
engines, placed side by side, arc geared to
drive one airscrew. The Heinkel firm
patented this form of engine installation in
1936, but the first aircraft built on these
lines did not appear until after the war began.

Recently one was shot down over the
Bristol area and others have been reported
over various parts of Britain. This machine
is a heavy bomber in the class of the Lancasters,
Stirlings and Halifaxes. It is claimed that it
can carry a bomb -load of something over six
tons. Maximum range is phenomenal-just
over 7,000 miles.
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MASTERS OF MECHANICS
No. 81-Sir Samuel Morland, an Early Inventor of Romantic Renown

KING CHARLES II, the Merry Monarch,
had many good traits in his character.
Among them was his enthusiastic and

sincere encouragement and patronage of
science, invention and mechanics.

Charles, indeed, became so interested in
mechanical invention and its possibilities that
he went so far as to create a royal appointment
which he named " Master of Mechanics."
The holder of this post was supposed to be
not only a mechanician of note and a proved
inventor, but also a general scientist of the
new and progressive school which was then
arising.

The first holder of the appointment of
"Master of Mechanics" which Char/es II
brought into being immediately after the
restoration of the Monarchy in 166o was Sir
Samuel Morland. As a mechanic and an
all-round inventor, Morland undoubtedly
possessed considerable ability. Indeed, he
figures as one of our earliest mechanicians
and as a pioneer of steam power in Britain.

Old Samuel Pepys, the celebrated diarist,
who was a contemporary, declared that
Morland " was looked upon by all men as a
knave." And Pepys, despite his violent likes
and dislikes, was, above all things, a pretty
shrewd judge of character.

Much of Morland's history is obscure, and,
in particular, the precise circumstances in
which he evolved his various inventions. So
far as can be ascertained, he was definitely an
original inventor.

Political Appointments
The earlier life of Samuel Morland was

taken up with political affairs. He seems to
have been born about the year 1625, the son
of a Berkshire clergyman. He was educated
at Winchester School and at Cambridge
University, after which he embarked upon a
period of continental travel. During the
Protectorate of Oliver Cromwell (1653-1658)
Morland formed one of the embassy to
Sweden. Afterwards he was appointed to the
office of assistant to Cromwell's secretary.
After a time he began to feel dissatisfaction
with the treatment he received in this office.
Resentments arose rapidly in his mind, and
when, ultimately, he accidentally became
aware of a plot against the life of Charles II (who
was then living in exile), it did not take him
long to inform the King's friends of the
machinations of the Cromwellian party.

It was in this manner that Morland came
into favour with Charles. When the latter
entered triumphantly into London in 1660,
after the death of Cromwell, and was restored
to the English throne, he awarded Morland a
baronetcy, and a pension, in addition to
making him the first occupant of the newly -
created post of " Master of Mechanics."

He now gave himself up to mechanical
invention, it being from this point in his
career that Morland's main inventions date.

As time went by he gained a good deal of
national celebrity on account of his mechanical
pursuits and his scientific studies. His house
in London, which, if we are to believe
contemporary statements, was packed with
mechanical models. and apparatus of all
descriptions, was a resort of all who made
pretensions to an interest in scientific
achievement.

Early Inventions
Among the earliest of Sir Samuel Mor-

land's inventions is that of the speaking -
tube, or Tuba stentorohornica, as he called.it.

Scientific historians have long disputed
Morland's claim to the invention of the
principle of speaking -tube and sound -conduit
construction, since the German Jesuit,
Athanasius Kircher (1601-1680) undoubtedly
described the principle and construction of
speaking tubes in his scientific writings. The
claims of Morland and Kircher in this
respect are fairly equally divided. Perhaps
Kircher was first in the field with his de-
scription of the principles of sound conduc-

Sir Samuel Morland.
tion through tubes, but Morland certainly
seems to have brought the principle to a more
practical conclusion.

Morland invented several types of water
pumps and machines actuated by water
power. In 1684, he was sent to France to
execute some waterworks for the French
King, Louis XIV, a project which he carried
out with distinction. It has been claimed
that Morland was the original inventor of the
force -pump. Certainly, he devised water
pumps of high efficiency. One of them was
operated by eight powerful men, and it
pumped up water from the Thames at
Blackmoor Park and threw it up to the top
of Windsor Castle.

To a man of Morland's restless and imagina-
tive mind, the question of steam power
would inevitably arise out of his hand -pump
inventions.

The topic seems to have arisen in tangible
form during Morland's visit to France in
1683, for in that year, while resident  in
France, he wrote in French a little Treatise
entitled, " The principles of the new force

Morland's first calculating machine.

of fire invented by Chevalier Morland in
1682, and presented to his Most Christian
Majesty in 1683."

This document was never published. It is
now preserved in the British Museum. It is
written on vellum and consists of thirty-
eight pages only. The bulk of the essay
concerns itself with the weights of columns
of water, the thickness of lead for water -
pipes, tables of measures, etc., but the final
chapter deals with the subject of steam power.

Morland definitely employed a cylinder
and a piston in his engines, although he was
not the , actual inventor of these devices.
He even went so far as to design and construct
a primitive form of stuffing box in order to
inhibit the escape of steam past his piston
rods.

Patented Inventions
But Morland, apart from employing a

vacuum created by the condensation of
steam, appears, also, to have at least con-
sidered the usefulness of steam pressure.
His earliest ideas concerning this subject
comprised notions for utilising the explosive
force of gunpowder to drive a piston up a
large cylinder. In the Calendar of State
Papers there is the following entry under
the date, December 11th,,169i :

WARRANT for a GRANT to Sir Samuel
Morland of the sole use for 14 years of his
invention for raising water out of pits, etc.,
to a reasonable height, by the force of
powder and air conjointly.
Under the same date, we find, also, the

following entry in the Calendar of State
Papers :-

WARRANT for a GRANT to Sir S.
Morland of the sole making of an engine
invented by him for raising water in mines
or pits, draining marshes or supplying
buildings with water.
For all his grants and patents, however,

Morland never constructed a true steam -
pressure engine. Nevertheless, it was he who
first began a quantitative study of the proper-
ties of steam and, bearing in mind the poor
facilities which existed in his day for exact ex-
periment, he obtained some surprisingly
accurate results in his patient studies of the
relationship between the pressure and the
volume of steam.

Other interesting inventions with which
Morland's name is associated comprised a
method of secret writing, a form of penta-
graph whereby writing could be copied
mechanically, a mode of removing writing
from paper, and an apparatus for producing
symmetrical designs by mechanical means.
Calculating Machines

One of Morland's more serious inventions
was his calculating machine, which was first

devised in 1666. The Frenchman,
Blaise Pascal, had previously con-
structed an adding machine, but
Morland had no knowledge of
this device. Hence, his own
mechanical calculator was cer-
tainly an original one. The
machine was made of metal and
measured 4ins. by Sins. by about
tin. in thickness. It had eight
dials on its front plate for the
counting of farthings, pence,
shillings, units, tens, hundreds,
thousands and ten -thousands
pounds. Behind the dials were
fixed notched discs which engaged
adjacent discs and so enabled
straightforward additions to be
made. In this instrument,
however, there was no automatic
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provision for carrying amounts of one
denomination to another, as, for example,
converting shillings into pounds. This had
to be done mentally by the operator of the
machine.

Another calculating machine devised by
Sir Samuel Morland multiplied instead of
added. It could also be employed for the
extraction of roots. A further machine of
Morland's essayed to give solutions of triangles
and to evaluate trigonometrical functions.
The first two of Morland's calculating
machines were described in detail in his book,
" The Description and Uses of Two Arith-
metick Instruments," which was published
in London in 1673. But for all their originality
and their crude ingenuities of construction,
Morland's " arithmetick instruments " served,
at that time, no utilitarian purpose. They
were curiosities only, and, as mechanical
curios, they soon descended into the all -
embracing limbo of worldly oblivion.

Experimental Barometer -

Other technical experiments conducted by
Sir Samuel Morland were concerned with
atmospheric pressure. He made a special -
form of barometer having a sloping or inclined
tube so that a slight change in atmospheric
pressure produced an enhanced movement of
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the mercury within the tube. The device was
hardly practicable, however, and it soon
succumbed to better inventions.

Sir Samuel Morland was of too roving and
too temperamental a disposition to succeed
well with any mechanical project. He showed
his originality and his inventiveness in many
directions, but few of his machines (apart
from his pumps) had any lasting success.
After the death of Charles II, his fortunes
progressively deteriorated. In his later years
he lived on and even below the abject poverty
line, and, to make his distress still more acute,
he was stricken with
permanent blind-
ness:Yet, in spite of
all this misfortune,
Morland still
cherished and nur-
tured his inborn
interest in mechan-
ics ; and, seemingly,
he kept his eccentri-
cities to the end.

Morland died in
the December of
1695, having just
attained' the allotted
span of seventy
years. Few noticed.
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his' passing, for the fame of Sir Samuel'
Morland was spent. But the birth of
steam power was now nigh, and only ten
years were to elapse before Thomas
Newcomen demonstrated his famous
" atmospheric " engine, the first practical
means of obtaining continuous motive power
from the use of steam. But in those ten years
the memory of Morland completely dis-
appeared. It has only been revived in detail
within comparatively recent times in conse-
quence of the new historical light which is
now being turned upon mechanical inventions.

Another early calculating machine, constructed by the Frenchman, Pascal.

The Steam Car

Fig. 6.-An experimental steam car

STEAM as a motive power for private
cars and light delivery vans has always
been a possibility and, from the early

days of the White and Stanley cars, has been
the ultimate aim of a small body of enthusiasts
throughout the country.

The object of this article is not to give
detailed instructions as to how' to build a
steam vehicle, or even to convert an existing
petrol vehicle, but rather to lay before the
reader a r6sume of what has been done, and
what is still being done in the hope of pro-
viding, for the happier times ahead, a reliable
and cheaply produced means of transport
which would be independent of imported
fuels. There is no doubt whatever that such
a vehicle, using home -produced fuel, would,
providing it was reliable, be an asset to the
country and open'up a new era of motoring
history.

Earlier Objections to Steam
It has frequently been said that the un-

reliability of the earlier attempts killed the

on trial.

The Present and Future Prospects

of Steam Propulsion for Cars

By W. J. ROBERTS

prospects of the steam car, but on looking into
the matter this does not seem to be quite the
case, as a matter of fact all the drawbacks
raised by the objectors applied equally to the
petrol car of the same period, they were :
Clumsiness and ugliness, the bewildering
confusion of taps, levels, pressure gauges,
etc., and the dirt associated with the whole
business.

Stanley Engine
When we come to examine these objections,

however, they are not so real ; compare, for
example, the Stanley engine,'shown in Fig. r,
with any petrol engine of its time, the balance
goes to the steam engine even on the score of
simplicity alone, and talking of simplicity,
consider the White boiler and burner (Fig. 2),
a model of simple efficiency.

Space, however, will not permit more than

Fig. r.-Engine of the early Stanley steam car.



January, 1943 NEWNES PRACTICAL MECHANICS 123

2. --The White steam gene
a passing glance at these " old-timers,"
interesting though they may be.

The next attempts at steam vehicles came
just after the close of the last century with the
introduction of two famous names in the
heavy vehide world : Sentinel and Foden.
The fallacy of the " unreliability " of steam
was exposed by the consistent performance
of these familiar vehicles ; their decline was
not due to their own characteristics but was
brought about by the excessive taxation they
were subjected to. During the same period
the American designers produced a modera-
ately successful job in the Doble car, one of
which was purchased and run by a woman
film star !

Recent Developments
During the last decade, however, the petrol

car has developed almost to perfection, and,
whilst it would not be right to belittle the
Success of the mass-produced light cars of
recent years, there comes a phase, however,
in the development of any machine, built to
certain principles, when perfection is
approached, and that:period seems to be almost
with us as regards the modern petrol car;
thus the time is ripe for the further develop-
ment of the steam car.

Fig. 5.-S i d e
view (in section)
of the Bolsover
steam car engine.

From the mass of data
and facts available, pro-
vided by many steam car
enthusiasts, it is only
possible to mention the
most interesting ; accord-
ingly, the first recent
development of note is
the work of the Bolsover
Bros., two Yorkshire en-
gineers who have been
interested in the matter
over a very long period.
Their earlier work con-,
sisted of the design of
steam engines and boilers
to adapt the existing cars
to steam propulsion, and
two outstanding engines
were produced. One; a
radial, designed to bolt
direct to the clutch hour.
ing after removal of the
I.C. type engine, thus
utilising the existing trans-

aror. mission system and other
details of the original car. In each case
they had the intention of utilising the
present radiator as a condenser, the petrol
tank for carrying water, and the installation of
a boiler under the existing bonnet in place of
the original engine.

Utilising Existing Petrol Engines
The system finally evolved by. the Bolsover

Bros. was recently patented, and represents a
real step forward. In its essentials it consists
of the conversion of a standard 4 -cylinder car
engine to steam by substituting for the
standard cylinder head .a pair of cylinders
designed for steam operation, and thus the
advantages of the existing engine and trans-
mission system are retained. The only
alteration is the modification of the valve
camshaft drive and re -shaping of the cams to
suit steam power, no reversing' gear is fitted
as the existing gearboX provides this. The
diagram, Fig. 3, gives a sectional view of the
engine. which is quieter, has greater flexibility,
and possesses a. stronger pull at low speeds,
cannot be stalled and, most important of all,
runs at a fraction of the original cost.

Self-contained Engines
As an alternative to the above conversion

system the same firm has produced a useful
" V " twin compound engine suitable for
the light car or van, rated as 20 h.p. at 2,000
r.p.m. with a steam inlet pressure of
1,coolb. per sq. in. Sectional views of the
engine are given in Figs. 4 and Fig. 4 being
front and Fig. 5 a
side view of the
completed unit. It
is supplied as a set
of castings for the
purchaser to ma-
chine and assemble,
as also is their four -
cylinder radial de-
sign. As a matter
of interest the
photographs Figs.
6 and 7 will aepay
study ; they are
photographs of a
standard petrol car
chassis converted
to steam, utilising
an engine from a
Stanley to h.p.
steam car, and a 55
h.p. White semi -
flash boiler of about
35 sq. ft. heating
surface. Fig . 6
shows the car on
the road under test.

Fag. 4.-Cross-
section of the
Bolsover light
steam car engine.

The Steam Generator
The unit which has given most trouble in

steam car design and construction is the
steam generator, or boiler. The earlier
boilers suffered from the disadvantage of
slow steam raising and fuel problems. Several
types have been designed and tried out and
Bolsover Bros. have at last given us an
answer to the problem in the Bolsover-Rogers
boiler.

Originally two types of boiler were designed,
one to burn solid fuel and the other to burn

Fig. 3.-The " Bolsover " conversion
system.

liquid fuel ; the latter, a very ingenious
arrangement, was capable of raising steam
sufficient for, moving away in a matter of

The engine is a 2 -cylinder double-acting compound, 90 degrees, V design.
Size of cylinders: H.P. din. bore ; L.P. 21in. bore, by ilk stroke.
Engine is rated to develop 20 h.p. at 2,000 r.p.m. with a steam pressure

of 1,5001b. per sq. in.
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minutes by simply turning the ignition key.
However, in view of the shortage of liquid
fuel and necessity to conserve it, this one is
likely to be shelved for some considerable
time. The boiler for solid fuel, however, is
illustrated in Fig. 8, and the details given
here are those kindly supplied by the designers.

Under the Bolsover-Rogers patents a clever
system of hydraulic damper control has been
perfected. That is, when the temperature of
steam reaches a predetermined .point, round
about 75o deg. F., water under pressure is
made to flow from a small pressure storage
vessel and to act upon a piston which operates
the damper, very positively closing the latter.
This causes the steam temperature to fall below
75o deg. F., the water pressure is then
released from the damper piston by the action
of the control valve, and the damper is opened
again by means of a spring. This control,
which is very sensitive, is governed by a
master thermostat; which, in turn, is influenced
by the average temperature of the steam
within the boiler, thus effectually preventing
any over -heating of the boiler coils. The
control is pdsitive and reliable, and it will
function with certainty without any attention.
The temperature of steam is thus kept at the
desired point, and the thermostat can be set,
at will, to give steam temperatures at any
point between 50o and Boo deg. F.

The flow of feed -water to the boiler, and,
consequently, the steam pressure maintained
therein, is regulated by a spring -loaded control
valve, which keeps the boiler pressure constant
within close limits.

The boiler is of the " Monotube " forced
circulation type. The tube assembly con-
sists of a series of flat spiral coils in the upper
part of the boiler. _ The feed water enters the
top coil, it is forced down by the action of the
feed pump through the series, and then passes
into a large helical coil which surrounds the
fire zone. Steam is generated in the helical
coil, and is then superheated by passing it
through several flat spiral coils, which are
placed on top of it. Coke fuel is fed into the
fire zone through a firing -chute located on
the top plate of the boiler casing.
Final Notes

Owing to the need to conserve fuel, even
the coal or coke fired boiler will have its fuel
problem, but a suggestion has been made for
a method of firing steam car boilers of the
flash type, utilising heavy oil obtained from
the sumps of petrol cars. Every filling station
has quantities of this which would gladly be
given away ; the problem of filtering and
burning it should not prove insurmountable,
and although the calorific value is low, the
quantity available is sufficient to merit
consideration.

The foregoing is briefly the story of the
steam car in England. That there is a future
for it is the firm belief of many. If its develop -

Fig. 7-A steam car enthusiast at work on a converted car.
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F g. 8.-Exterior view (left) and- section of
the Bolsover-Rogers steam plant.

, .

A leading feature of the Bolsover-Rogers steam plant is its use of coal or coke for fuel,
which is burned within the steam coils of the boiler, as indicated in the illustration.

ment is carried on with ,the energy and brains and British initiative should not
persistence devoted to its petrol counterpart eventually get a steam car into the productidn
there seems no logical reason why British stage.

British Flying Schools in U.S.
ALTHOUGH R.A.F. cadets are no longer

being received in United States Army
Air Corps schools owing to the expansion of
the Corps, the flying training schools built
by the R.A.F. in America are carrying on with
undiminished vigour.

These British schools are six in number.
They were built on virgin sites, some in
the desert, taking from 4o to 6o days from
start to 'occupation. The staffs consist of
American civilians, with the exception of
an R.A.F. chief instructor, who is also *O.,
an administrative officer, a chief ground
instructor squadron leader and two arma-
ment N.C.O.s.. The nucleus of the staff was
found among the instructors of the American
civil flying schools belonging to the big air
corporations.

America is rich in vast level regions
where rainfall is low and visibility
high. Perfect flying weather, is enjoyed

almost all the year
round. One school is at
Terrell, 3o miles from
Dallas, Texas. Here the
surroundings are fields
of rice' and maize.
The Miami, Oklahoma,
School is set among
rolling grasslands
where cattle are raised
and zinc is mined.
In Arizona there is a
school near Phoenix.
Beyond the orange
groyes which surround
the school buildings are
cactus and sage brush,
with' a background of
mountains. A river
irrigates the orchards.
Perhaps the cadets at
Clewiston, Florida; are
the most fortunate,
for they can enjoy
perfect bathing all the

year round, both in the Gulf of Mexico and
in the Atlantic. The climate is almost tropical.

R.A.F. Standard
The cadets at these schools are trained

on jhe R.A.F. standard syllabus. Primary,
basic and advance flying training is given
during the course, which includes night
and cross-country flying. A great deal of atten-
tion is given to instruments. R.A.F. trainees
are also received at United States Naval
training establishments at Grosse Ile,
Detroit, and Pensacola, Florida.

As some return for the hospitality shown to
R.A.F. cadets by American authorities, the
British schools,there are being 'expanded to
take in American cadets. An interesting
comparison of methods has resulted from these
experiments in co -training. R.A.F. officers
who have taken part express the liveliest
gratitude to the Americans for their spirit
of helpfulness, and the keenness with which
they have put all available accommodation
and experience at our disposal. It is pleasant
to record that our cadets have made
friends everywhere, and have proved them-
selves the best of ambassadors. The welcome
given to them by local inhabitants is de-
kribed as marvellous, especially so in what
was formerly regarded as an isolationist
stronghold in the Middle West.

WORKSHOP CALCULATIONS
TABLES AND FORMULAE

2nd Edition
by F. J. CAMM

A handbook dealing with methods of calculation.
solution to workshOp problems,' and the rules and
formulae necessaryin various workshop processes.
It contains all the information a mechanic normally

requires.
From all booksellers, 61- net -

by post 6/6 from the publisher,
GEORGE NEWNES, LTD. (Book Dept.),
Toner House, Southampton Street, W.C.2.
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Blohm and ,Voss 141 Monoplane

Merchant Navy Scholarships
SCHOLARSHIPS for boys who intend

to become Deck Officers in the Merchant
Navy are now available as follows :

The Nautical College, Pangbourne, Berks.
£70 per annum for three years.

H.M.S. Conway, Tower Buildings, 22,
Water Street, Liverpool, 3. £70 per annum
for two years.

H.M.S. Worcester, Greenhithe, Kent. £70
per annum for two years.

T.S. Mercury, ITamble, Southampton. £45
per atmum for two years.

University College, Southampton. £60
per annum for one year.

These have been made possible by the
generosity of Mr. H. P. Drewry, and suc-
cessful applicants will take up their studies
next autumn.

Candidates must- be sons of Navigating
or Engine& Officers of the Merchant Navy
or R.N.R. who have been killed or seriously
disabled by enemy action during the war,
or who have died during the war while still
in service, but not as the result of enemy
action.

Candidates should be 14-15 years. of age
and should make their application to the
Principal of any of the establishments named
above not later than February 6th, 1943.

A sum of £10,000 has been given by Mr.
H. P. Drewry, a British merchant and ship -
broker, formerly resident in Paris; to provide
the above -mentioned scholarships.

Mr. Drewry, when making the gift, ex-
pressed a wish to help the Merchant Navy
with which his family had been closel
connected for many years.. As a merchant
and shipbroker, extensively engaged in
international shipping trade up to the out-
break of war, he is fully aware of the
need for a strong Merehant Navy.

The Luftwaffe has now in service the
first freak aeroplane of the war. As
shown by these illustrations, the
nacelle which houses the crew is
placed on one side of the main
fuselage, and the lop -sided tail -plane
gives the impression that half of it
has been shot away. The basic reason
for the design is to obtain an
unobstructed view. The engine is
probably a Bramo Fafnir 1,000 h.p.
radial, giving a maximum speed of

about 220 m.p.h.

New Insulating
" PLASDUCT " is the name given to a

new insulating tubing system recently
introduced by The General Electric Co.,
Ltd. It has been produced primarily for use
in buildings of various types-Nissen huts,
emergency hospitals, hostels and camps where
close -joint tubing or cleat wiring has hitherto
been specified.

Plasduct tubing is constructed of bakelised
paper and, in addition to being an effective
insulator, possesses the following properties :
(a) good mechanical strength ; (b) strong
resistance to delamination ; (c) resists corro-
sion by many chemicals ; (d) highly resistant
to moisture ; (e) light weight.

There are only five component parts in the
Plasduct system, namely, the tubing, a tubing
coupler, a circular junction box and two
covers. Each unit is matt finished so that, if
desired, a completedinstallation can be painted
to tone with surrounding decorations.

The tubing is available in 5ft. lengths, and
in the following sizes : f in., lin. and tin.
diameter. The junction box is i lin. deep

Plasduct junction box, tubing and undrilled
fibre cover.

rit'A -OA; Vie if

Tubing System
inside, 2lin. outside diameter, grin. inside
diameter, and is fitted with a fibre base IF in.
thick, drilled din. and zin. centres. The box
is so designed that it may be used for mounting
switches, batten -holders, ceiling -roses, or any

 similar B.E.S.A. fitting.
Easy Fixing

To make a firm, tight joint between junction
box and tubing it is only necessary to drill a
hole of appropriate size with a carpenter's
brace and steel bit.

Thus, it will be appreciated that by using the
junction box in place of the fitting normally
employed with metal conduit, a complete
tubing system can be easily and quickly
devised with an absolute minimum of parts.
These features, coupled with the extreme
simplicity of installation and, consequently,
the comparatively low labour charges involved,
make the Plasduct system particularly suitable
for present-day emergencies.

The junction box used as a mounting for,
switch and batten -type holder ; and

. (underneath) tubing and .fibre coupler.
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War -time Battery Three

The finished receiver with a
" Polar " dial ,fitted ready for

aerial test.

T0 satisfy the many demands from our
readers for a receiver capable of
putting up a good performance on

medium waves, and having a component
specification of such latiteude that the minimum
of difficulty would be experienced in obtaining
the parts, we have produced the design
described in detail below.

The conditions imposed naturally limit the
valve arrangement and circuit refinements, so
after giving all considerations our careful
thought, we decided that three valves would
be the most satisfactory number to make the
set as universal as possible and, to cater for
reception in all areas, under average con-
ditions, one 7.R.F. stage would be necessary.
The circuit, therefore, is as shown below,
where it will be seen that it is perfectly straight-
forward, and shorn of those refinements
which would normally have been incorporated
in times when components were easily and
quickly obtainable. The question of valve
supply has not been overlooked, and we
think that the valves required, namely t S.G.
or H.F. pen., i medium impedance triode
and an economy L.F. pentode, are those most
likely to be to hand in the majority of con-
structors' dens, or obtainable from those
firms who deal in surplus or second-hand
components, etc.

Although we give the complete list of the
components used in our test receiver, we do
not make it a " solus " specification, thus
allowing the constructor every latitude in that
direction, provided, of course, that such parts
as are finally used are capable of carrying out
the work for which they were originally
designed.

I
00015 10 v. KIr`

A Medium -wave Receiver of High Efficiency, -Using Coils

Which Can be Made by the Constructor
For those who have a

well -stocked spares -box,
the circuit shown could
be used as a basis for one
having a more ambitious
specification, but that
depends on requirements.

The Coils
Coil construction can

he a very interesting
subject, particularly so
when the completed com-
ponents are incorporated
in a receiver and experi-
ments carried out to secure
the highest efficiency. In

this instance, the experimental work
has been. completed ; therefore, even
if you have not attempted coil winding

before you need not fear lack of efficiency.
It can be said that these components

form the king -pin of the design, so we
advise every builder of this receiver to
go about the coil winding
and construction in a careful
manner, and endeavour to
make a thoroughly sound
and neat job. A little
extra care and time devoted
to the process will be
amply repaid by the im-
proved results obtained.

Two coils have to be
made, one for the__ aerial
circuit and the other for
the R.F. coupling. To
simplify matters, and bear-
ing in mind the absence
of long -wave transmissions,
the windings are designed
to cover only the medium -
wave band, so even the
veriest beginner should not
experience any difficulty in
necessary work.

For the coil formers a length of tubing
having an external diameter of 'tins. will be
required. We used Paxolin tubing, but
ebonite, fibre, or even well -dried aqd
shellacked cardboard postal tubes can 5e
used, provided their walls are stiff enough to
allow them to retain their circular shape.
The better the insulating properties of the
formers the better will be the coils.

For the aerial section, cut off a length of
21ins., and for the R.F. transformer 4ins.
will be required. Finish off the ends, and then
drill three pin -holes, parallel with and lin.
from one edge of the formers. 2

0000

. These form the anchoring holes for the
start of the grid windings, the wire being
threaded through them two or three times to
make a firm anchoring.

Using 26 S.W.G. \ enamelled wire, wind on
-and this applies to each coil --63 (sixty-
three) turns, keeping the wire taut, free from
kinks and with each turn tight up against the
previous one. When making the first turn
see that it is parallel, all the way round, with
the edge of the foriner.

Count the turns carefully, and when the
winding is complete, drill three more pin-
holes through which the end of the wire is
then fastened, leaving a length of 4ins. for
connections. Now, the start of the winding

The assembly partly wired before
fitting the two coils.

carrying out the

The theoretical circuit, which shows that the design is as. simple as possible
consistent with high efficiency.

L,!

forms. on each coil, the grid connection,
and the finish the earth connection, so these
can be marked if so desired.

Primary Winding
It will be seen in the theoretical circuit

that a primary winding is required for each
coil. In the aerial circuit it is connected to
form an aerial coupling coil, bulon the R.F.
coupling it is used as a normal primary
connected in the anode circuit of the S.G.
valve.

Taking the four -inch length of former first,
proceed in the following manner. Cut a
strip of Empire cloth or, failing this; smooth -
finish stout brown paper, tin. wide and Bins.
in length. Wind this firmly round the centre
of the winding just completed, and, starting
approximately tin. from the edge of the
Empire cloth, wind on-in the same direction
as the other winding -15 turns of 34 S.W.G.,
enamelled wire. This calls for a little care,
especially the anchoring of the ends of the
winding. There arc various ways of doing
this, and it is possible that the constructor
might devise a better scheme than that given
below, but do make sure that the ends are
anchored securely. Before commencing the
avinding cut two strips of Empire cloth lin.
wide and tins. in length. Fold them in half,
and through the fold of one thread round a
couple of times the 34 S.W.G. wire, leaving
four or five inches free. Place the folded
strip flat on the wide band of Empire cloth,
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so that the wire rests in. in from the edge.
Alongside it, but with the fold pointing the
other way, place the other narrow strip, then,
holding both in position with one hand,
wind on a complete turn of wire so that it
holds them down. It will now be found that
the rest of the winding can be completed;
taking care not to exert too much tension on
the wire, and to see that all turns are adjacent.
'When the winding is finished, cut off the
wire, leaving a free end of four or five inches,
and repeat the method of anchoring the wire
thrOugh and round the loop formed by' the
second folded strip of Empire cloth. After
this, grip the ends of the strip and gently
pull them until the loop and wire are tight
up against the winding. To _complete, cut
off the spare ends of cloth.

For the aerial coil-i.e., the short former-
repeat the whole procedure but, instead of
only 15 turns, wind on 25 turns of 34 S.W.G.

When the above instructions have been
carried out, the tliird and last winding can
be put on the R.F. transformer, this being to
form the reaction circuit.

Reaction Winding
This winding is started half an inch from

the earth end of the grid coil, the wire being
anchored by, the three -hole method already
described. ' The turns are put on in the

The R.F. transjin.mer in com-
pleted form, and before adding
primary and reaction windings.

same direction as the other windings, and the
wire used has the same gauge as the primaries,
namely, 34 S.W.G. enamelled. For this sec-
tion only 19 turns are required.

This now completes all the winding work,
so the finishing details can be attended io.

On the aerial coil the bottom end of the
primary and secondary (pr grid coil) have
to be connected to earth, therefore these wires
can be made common to each other on the
coil, this leaving oily one connection to be
made to earth when wiring the coil into the
set. Where the end of the grid winding
leaves its anchoring holes, strip off its enamel
for a half inch ; cut the wire from the bottom

end of the primary so that it is long enough
to reaeh that point, then, after cleaning it,
solder the two together, making sure that
there is no strain on the finer wire, and that
the joint is perfectly sound. For fixing this
coil in position, cut off a length of half -inch
square wood so that it just
fits inside the bottom end of
the coil former, to which it is
anchored by means of a screw
on each side passing through
the walls of the tubing. This
completes the aerial coil.

Finishing the R.F. Coil
After anchoring the bottom,.

end of the grid winding, take
the free end down through the
inside of the former and make
another anchoring point-two
holes will be sufficient for this
-finishing with the end out-
side the former. The top end
of the reaction winding can also
be passed down through the
inside of the tube and brought
out through the same bottom
anchoring holes as, the end of
the grid winding. These two
wires are common to earth, so
they can be soldered together
as described for the aerial coil.

To allow clearance of the
wooden fixing block, these
lower anchoring holes must
be at least -kin. from bottom end of coil former.

The ends of the primary winding should
be taken to auxiliary anchoring holes at the
top of the former, an inch being allowed be-
tWeen the two fixings. For strength, it is
best to terminate these connections by short
lengths of insulated flexible wire, these being
passed inside the former, through holes ad-
jacent to anchoring points of the fine wires,
and, after making a single small knot in them
(to take any strain), they can be soldered to
the ends of the primary winding. This
method is visible in the illustration showing
tAte top view of the completed set and the
plan drawing. When this, and the fixing of
the wooden block in the bottom of the former
has been done, the R.F. coil is completed.

LIST OF COMPONENTS
Two medium wave coils (see

text).
One two -gang .0005 mfd. con-

denser.
One .00015 mfd. variable

differential condenser.
One .00015 mfd. variable

condenser.
One slow-motion dial.
Three component mounting

brackets (if panel is not
used).

One 0.1 mfd. fixed condenser.
One .0001 add, fixed con-

denser.
One .04 mfd. fixed condenser.
One 2.0 mfd. fixed condenser.
One 2 rilegO1131 resistor,

i watt.
92! 1 orgohm resistor,

taitt -

One 60,000 ohm resistor,
watt.

One screened H.F. choke.
One three-point on -off switch.
Two four -pin baseboard valve -

holders.
One five -pin baseboard valve -

holder.
Two terminal strips.
Four terminals, A, E, and

L.S. 'positive and negative.
Due baseboard 12 x 9ins.
One metal screen Ti x 4 ins.
One Cossor 210 S.P.T.

(metallised):
OnfiesedCo).ssor 210 H.F. (metal-

One Cossor 220 H.P.T.
One Exide 2 -volt accumulator.
One 120 -volt H.T.

FOlesnb.entetittGliews, tinned
CLWr wire, soldering tags,
Systoflex,

Constructing the Set
.Unlike our normal designs, we have used

for this receiver a baseboard, thus simplifying
assembly and wiring from the point of view
of visibility and, of course, the beginner.
In case this statement appears to contradict

Showing the coils in position and all wiring completed.
Note anchoring knots of R.F. transformer primary leads.

the illustrations, which show what might be
classified as a chassis, let us make it quite
clear that all components (bar the on -oft
switch) are mounted on the baseboard, and all
the wiring, except the leads to the switch,
are above the baseboard. The two side
runners are purely optional. The switch
could be located elsewhere, and then the
runners dispensed with, but we used them to
allow an H.T. battery to be housed under
the set, and to give clearance to the control
knob of the particular slow-motion drive we
used. Details like this depend solely on
individual requirements.

The baseboard is nin. by 9in., and was
cut from a piece of 5 -ply wood. The metal
screen, which is essential, is 7 T,in. by 41in.,

(Continued on page 135)
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The Electro ravitic World
The Scientific Discoveries of a Century Ago Heralded the Dawn of a New Age. Here are

Presented Reasons for Thinking That Again a Nevy Age is Dawning -

BY the slight movement of a compass
needle, Oersted first demonstrated in
1820 a relation between electricity and

magnetism, thereby inaugurating the electro-
magnetic world in which we live. In the
subsequent development of electromagnetism
many great pioneers took part, and these,
working with unstinted co-operation and
resources, after little more than a century of
intensive work, have established electro-
magnetism as the greatest achievement of the
human mind.

In the progressive development of Oersted's
discovery we now seem to approach finality,
for it is hard to imagine any field left to be
explored of greater potential practical signifi-
cance than those already traversed.

Nevertheless, there is such a field, which
we may call the " Electrogravitic," and its
successful exploration will mean to mankind
probably quite -as -much as any of -the great
electromagnetic discoveries made since 182o.

Faraday's Work
Nearly a century ago Faraday attempted to

enter this field, but after considerable work
gave up the attempt for various reasons, ill -
health being one of them. About 185o he
closed a memorandum concerning this effort
with these words : -

.,

" Here end my trials for the present.
The . results are negative. They do not
shake my strong feeling of the existence
of a relation, between gravity and elec-
tricity, though they give no proof that
such a relation exists."
Believing that the inspirations of genius are

worth following up, this " strong feeling " of
Faraday'smoved me in 1908 to do some work
on this, Ole most obscure problem in the whole
of, physics. Great advances had been made
in electrical science since Faraday's time, and
I felt that in his failure was no element of
finality. It now appears that he could not
possibly have succeeded, for in 185o enough
was not yet known about electricity, and is
now known only because of Faraday's work.

How to attack the problem was the primary
difficulty, and innumerable failures were
recorded at first. But a form of radiation was
at length found, which quite certainly slightly
affected weight, even at a distance of loft.
from the radiator. But to deal with gravity on
a large scale it was felt would make large
power demands, and the methods primarily
employed were deemed unsuitable to meet
the requirements. Hence, keeping in mind the
efficacy of a certain form of radiation, other
methods of generation admitting of the use
of unlimited power had to be devised. Again,
after innumerable experiments, this also was
found.

But at once another difficulty arose. A
small variation of weight (L) could now be
produced at will, but all attempts to increase L
failed so consistently that this -problem assumed
proportions hardly smaller than the first.

Validity of First Step
During the solar eclipse of 1919 scientists

proved the truth of Einstein's mathematical
prediction that a ray of light would be found
to be deflected in a strong gravity field.

Now we know that electromagnetic effects
are often reversible, and :t thus seemed a
justifiable inference that, if gravity can so
affect electromagnetic radiation, we should be
able to find some extremely energetic form of
radiation capable of affecting gravity.

By W. D. VERSCHOYLE

The fact already discovered that radiation
was implicated in L thus received inferential
support, but no, light was thrown thereby on
the operative factors. Increase of voltage, and
hence of power, certainly made a small
difference, but only to a point where further
increase met with no response from L.
Some vital factor still awaited discovery, and
my working theory gave no guidance as to
its nature.

Basis of Extended Working Theory
In a monthly notice of the R.A.S., dated

December, 1923, dealing with " Internal

doubtless towards an upper limit still a long
way off. With the apparatus available an
increase of nearly 2,500 per cent. was observed,
as a first small step towards what was
theoretically possible. The ultimate limit of
gravitic response is an unknown quantity,
and is certainly not reached in terrestrial
experience. One sentence in Eddington's
" The Nature of the Physical World " shows
this : " . . . in the Companion of Sirius the
density is about a ton to the cubic inch."
This is usually attributed to a super -
ionisation process ; but with the new ideas
may also be explained as an actual increase of

An artist's impression of a heavily -armed aerial tank of the future. Note the absence
of wings- and elevator. .

Motions in Spiral Nebular," Sir James Jeans
wrote :

" It is at least conceivable that a slight
step from a gravitational force M r2 in the
direction of a force v2;r might be found to
provide explanations of some of the
unsolved enigmas of the solar system, such
as the moon's motion in longitude, Bode's
law, and the circularity of planetary
orbits."
Now this is a pregnant suggestion, for

whilst a vyr gravity will produce ,but small
differentiation in the internal motions of a
spiral nebula, at intra-atomic velocities and
distances of the order of to -13 cm. this force
becomes of tremendous importance, provided
that we can agree that the term portion of
matter, as used in Newton's law of gravitation,
is applicable to every particle entering into
atomic constitution.

But, even so, it was felt that a v2,r force
could 'not act at all, in a nebula or anywhere
else, without a fundamental change in our
ideas regarding the elementary particle and
gravity itself ; and, in 1930, what were deemed
suitable changes were incorporated in my
working theory, together with a dependent
heuristic concept of the missing factor, and
to bring this into operation alteratibns were
made in my apparatus.

The effect on L was immediate. Its value
rose as the new factor value was- increased,
following a straight-line /elation, verging

gravity output from a small body, at what we
might call a compound logarithmic rate, under
the conditions obtaining in White Dwarf
stars.

Validity of New Ideas
In 1936 came tome welcome evidence as to

the validity of the basic changes on which
this progress was founded.

In the Physical Review (U.S.A.) of Novem-
ber, 1936, is announced the discovery, at the
Carnegie Institution of Washington, D.C., of
" a new attractive force overpowering the
Coulomb repulsion " between the ultimate
particles whereof .the atomic nucleus is com-
posed, when the distance between these
particles is of the order. of to-13cm. The
announcement concludes :

" It thus appears that a real beginning
has been made towards an accurate and
intimate knowledge of the forces which
bind together the `primary particles' into
the heavier nuclit so important in the
structure and energetics of the material
universe. '
Now to make this " new attractive force "

operative and explicable requires exactly the
same changes in our basic ideas as does Jeans'
v2,r gravity, and also- the increment of L
in my experiments, and it thus seems certain
that the same force is implicated in each and,
furthermore, that the changes may be found
generally useful, both where the constitution



THE lot of the inventor has often been
hard, in that the successful application
of inventions depended on better

material and more accurate workmanship
than that available at the time. Thus.
practical improvements have often lagged
behind the ideas of forward -looking men.
The history of the steam, engine illustrates
this theme. The introduction of the com-
pound engine was premature in that not
until many years after could boilers be con-
structed to withstand the higher pressure
steam necessary for the successful application
of the idea of compounding. The early
engines of Newcomen and Watt were very
dependent upon the crude facilities available
in those days. The earliest of the Newcomen
engines had brass cylinders as it was im-
possible to procure cylinders of cast iron, the
state of the foundry industry being very
backward. Whilst foundry work was in its
infancy, machining was unknown ! The
first cylinders that were successfully cast were
often out of truth with regard to the bore,
and it is recorded that Mathew Boulton,
when making the - early Watt engines at
Soho, wrote to James Watt who was still in
Edinburgh, " My dear friend, congratulate
me, I have just succeeded in making a
cylinder nowhere more than a quarter of
an inch out of truth."

Cylinder Boring Difficulties
The cylinders for the early Newcomen

engines would not be machined in a boring
mill or lathe, but were cast as near round as
possible, and finished by the following
method. The cylinder was laid on its side
in the yard and a block of lead, about two to
three hundredweights, was cast inside it ;
to this was added about a bucketful of
emery and oil. Then two gangs of men
pulled the block backwards and forwards,
by means of chains, until they had scoured'
the cylinder smooth. The cylinder was
then turned round a little on the ground, and
another portion was 4toured smooth. When
it is considered by what means the early
engineers produced their cylinders --often
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of matter is under consideration, and where
gravitic effects are suspected to be abnormal.

In the progress towards its far -distant
theoretic limit, electrogravitism enters the
world of practical things in the manner briefly
outlined on page 138 of the February issue
of PRACTICAL MECHANICS.

An electrogravitic age is surely dawning, its
foundation such as I adunibrated in 1932
(The Soul of an Atom):

" The structural plans of the atom and
the solar system are identical; each is held
together by the same universal force ; the
same mechanical principle modulates and
sensitises their physical relations ; and thus,
at different ends of the scale of nature, they
exemplify the uniformity of physical
processes which have entered into the
construction alike of the great and the small
things of the universe."

Academic
Against this structural plan and electro-

gravitism generally comes the whole force of
Relativity Theory. Inertial and -gravitational
mass are inseparable. The first is certainly
there, and must be incorporated in the theory,
but it simplifies matters to drop gravity.
Hence, there is no such force as gravity ; there
is only a geometric curvature of space-time.

Again, in Einstein's space-time continuum,
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Reimannian geometry or Weyl's extension of
it, is no very secure place for electromagnetic
phenomena, even though these unquestionably
form a most important part of world
experience.

Thus, at two points the fundamental con-
cepts of electrogravitism differ from Relatival
-it must have gravity, and is itself an exten-
sion or refinement of electromagnetism.
Also, it embodies the belief that through the
electrical theory of material constitution no
enduring picture of our world can be obtained.
It stresses the importance of structural detail,
no less for the electron, than for the atom,
the solar system, or the universe ; and then
through defining tentatively an electronic
structure, it finds a real physical difference
between inertial and gravitic mass, gives Sir
James Jeans his v2 r gravity, accounts for,
and even anticipates, the Washington new
attractive force, offers a new explanation of
the "Coulomb repulsion,"" and hopes to build
on a strictly experimentalL-foundation a new
and inspi ring world, a world of new expe-
rience-the Electrogravitic World.

The Electrogravitic World
World conditions are subject to no in-

fluence more productive of change than rapid
transportation, and in the electrogravitic
world this influence will reach the limiting
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possibility of speed. What will it be?
800 m.p.h., who can say ?
A day -return ticket to New York or other
equidistant centre will be bought at the ticket
office with the same unconcern as at present
to Brighton. A long-distance move of a ton
of freight by aeromotor will cost about the
same as on a railway at present. More power
will have to be applied, but it will be for a
much shorter time. Ease of departure and
landing will cause to vanish the inaccessibility
of the poles, the mountain top, and the jungle
fastnesses of the equator. International
boundaries will have no more than
geographical significance, and freer inter-
course will lead to better understanding, and
to a less barbaric adjustment of international
differences than the present totalitarian call
to arms.

And from the slight movement of a compass
needle, obseryed by Oersted in 182o, all this
follows.

It is worth mentioning that work on this
problem was by no means continuous between
1908 and the present. The heavy cost of the
experiments had to be financed, and this was
done quite largely by development and sale
of sundry inventions. This and other businesg
involved about twenty trips across the
Atlantic, and two round the world during
that time.

Practical Engineering in Bygone Days
Some of the Difficulties Which Had to be Overcome

By T. R. HARRIS

four feet in diameter and ten feet long-it
is a wonder that their engines were as good
as they were. Necessity, always the mother
of invention, soon demanded some better
way for preparing cylinders, and the boring
mill followed. But here again perfection
was difficult to obtain. The Coalbrookdale
Works were pioneers in the casting and
boring of cylinders, and as these increased
in size difficulty. began to be experienced
from the frequent breakage of the boring
bars. It was desired in 1734 by the managing
partner, Richard Ford, to have for this
purpose " a wrought iron spindle, 12ft. long
and full Sin. in diameter ; one end to be
left square for t8in. and ye other end to be
left square for 6in., and the remaining 'oft.
be left round, but to be as true as may be, and
to be made of right tuff iron and right sound."
This was ordered from an anchor smith in
Bristol, and supplied at a cost of £26 Ios. od.
in September, 1734. Another was obtained
in 1745, 15 cwt. 3 qr. 15 lb. at 8d. per lb.,
£21 19s. 4d. From 1755 to 1765 James
Brindley,the famous engineer,was frequently
at Coalbrobkdale, and superintended the
manufacture of a large engine sent to
Newcastle -on -Tyne for the Walker Coal Co.
in 1763. The cylinder was loft. long and
74in. in diameter, and was said to be the
largest that had been sent to that district.
It was also stated that the " bore was turned
perfectly round and well polished " and
"the whole a complete and noble piece of
work."

Introduction of the Boring Bar
The accurate boring of large cylinders was

however still a source of anxiety. In 1751
it was stated, " The 54in. cylinder for Lord
Ward having been examined, was found to be
true and exactly bored, viz., within 1/16in.
in all the working parts." In 1776 James
Watt wrote to James Smeaton, " Mr.
Wilkinson has improved the art of boring
cylinders, so that I promise upon a 72in.
cylinder being not further distant from
absolute truth than the thickness of a thin
sixpence in the worst part." This reference

is to John Wilkinson of Bersham, nea_
Wrexham, who in 1775 contrived a new
machine for more accurately boring the inside
of cylinders. A straight bar was fixed in the
axis of the cylinder which was made to
revolve slowly around it, while a sliding
cutter was caused to travel along the central
stationary bar. On the expiration of Watt's
patent in 1800 other engineers commenced
the manufacture of engines. Among these
was Mathew Murray of Leeds, who became
a serious rival to the Soho firm of Boulton
and Watt. A letter written by James Watt,
Jun., from Leeds on June 15th, 1802, des-
cribes Murray's Works. In the course of
this letter occurs the following : " His
(Murray's) cutter block is pushed forward
upon the boring rod by an endless screw,
which, or some similar contrivance, we must
adopt,looth to guard against the negligence
of the borer and to save part of his wages."

" Casting Brass Burrs "A,
Thus the early engineers hot only designed

and built their engines but had to devise
and construct their own tools and overcome
numerous difficulties. Not only were endless
screws difficult to make-being hand cut-
but the nuts or, as they were called, " burrs
in which the screw worked also presented
difficulties. These were mostly of brass and
cast around the screw. A quotation from a
publication of 1835 is a further illustration.
" Casting Brass Burrs. The usual method of
accomplishing this object, is to place the
screw in a mould of the required form, and
to cast the brass about it, by which means
a very perfect burr may be produced, but there
is frequently great difficulty in removing it
from the screw. To avoid this a lead burr
is cast in the usual way (which may be easily
taken off) and used as a box for the formation
of a sand core. After the box is filled, it is
subjected for some hours to the heat of the
drying stove, and when its contents are
found to be perfectly free from moisture, the
whole is plunged into the melted lead, which
robs the core of its casing, and renders the
sand copy fit for use instead of the original."
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Fig. 1-77te
Completed pump,
and stand on a
pail of water,
and ready for
action. Flexible
metallic tubing is
used for the

delivery hose.

IN designing the pump shown in the
accompanying illustrations, the writer
had in mind an inexpensive and light

appliance, which could be constructed in  a
small home workshop, and which would be
a satisfactory substitute for a stirrup pump.

Using a plain nozzle, the finished pump
can, with little effort, project a &in. jet
of water a distance of zoft., and will empty
a pail of water (2 gallons) in three minutes.

It will be seen, with reference to Fig. r,
and the illustration on the cover of this issue,
that the pump is mounted on a wooden stand
which conveniently rests on an ordinary
household pail. When using the pump the
left foot of the operator rests on the baseboard,
the right hand working the pump lever, and
the left hand manipulating the nozzle.
When dealing with explosive incendiary
bombs two men would, of course, be required

*to handle the pump and nozzle.

General Considerations
There are several novel features embodied

in the pump. For instance, an ordinary
brass garden syringe sawn in half provided
the two pump barrels. Hard red rubber tap
washers are used for the pump valves, and
parts of a brass cycle -pump barrel are used
for the cylindrical valve chambers. A copper
screening can taken off an old wireless
coil forms the body of the air vessel.

Constructional Details
The first parts taken in hand were the two

valve chamb;rs which, together with the
valves; form the " heart " of the pimp.

Two 1 ',in. lengths of sin. outside diameter
brass tubing were cut from an old cycle
pump, barrel, and the endS filed up square.'
In one side of each tube, midway from the
ends, a ,^,, in: hole 'is drilled. In each hole
is soldered a brass bush with a in.- internal
thread. Next, two discs of kin. thick
sheet brass were cut out as shown in Fig. 3,

MakinA a Duplex
Constructional Details for a

A.R.P. Work and

after being marked
out with compasses.
The two tin. holes
were made with the
aid of a carpenter's
bit. The holes were
made slightly under
size, and filed so
that the tubes were
a push fit. After
pressing these in
place so that the
ends projected
the joints were well
soldered. Fig. 4
shows this part of
the work completed.

Valve Seatings 
For making the

valve seatings, a
strip of s6 gauge
hard flat, sheet
brass sin. wide was
taken, and on the
centre line four
circles were scribed
(Fig. 5) of the same
"dia"meter as the
inside of the valve
chambers. From
the same centres
four more circles

were scribed having a diameter of -kin.
These smaller circles were then divided
into six equal parts by scribing light lines
through the centres, and the points of inter-
section were centre -punched and -kin. holes
drilled through. A Ain. diameter hole is
drilled through each of the four centres and
tapped with a kin. thread.

The brass strip is then divided into four
parts by cutting through with a cold chisel
on the lines marked " a," using an old
domestic flat iron as an anvil (this method is
much quicker than using a hacksaw). After

Siwle of /nays

Fig. 2.-Front, and. part -sectioned side elevations of pump, A section
plungers is shown in the inset.

By A. J. BUDD

cutting off the corners with the cold chisel,
each piece in turn is placed between lead clams
in a vice, and carefully filed down to the
scribed circle. Each disc is then rubbed
over the face of a smooth -cut hie to remove
all burrs, and each disc finally filed round the

1 *-

. 2st
Fig. 3.-Details of valve chambers and support-

ing plate.

edge till it was a push fit in the end of the
valve chamber.

Valves and Guides
As previously mentioned the valves consist

of rubber tap washers, and they should be lin.
diameter and at least min. thick. When
purchased these will be found to have a
central hole a little over kin. diameter which
is just right for the purpose.

The valve guides consist of the shanks of
plated screw -hooks, of the pattgrn shown in
Fig. 6. Make sure when obtaining these

one of the. pump
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Fire Pump
Small Hand -pump Suitable for
Other Purposes
hooks that the shanks are gin. diameter.
Hold the screwed end of each hook in turn,
in a vice (between lead clams, of course)
and with a hacksaw cut off the turned -up end.
File the end square and then, with a screw -
plate, cut a 1,in. thread on the end for a
distance of about gin. Now reverse the
shank in the vice, and cut off the screwed
portion to within gin, of the flange, as indi-
cated in the sketch. File the end square,
and then file two flats on opposite sides of the
projecting piece.

As the two suction valves ark inside tote
valve -chambers, the former, with their guidlis,
have to be placed in position before their
seatings are soldered in place.. After placing
the valves on the guides, screw the ends into
the central holes of the two seatings by

Fig. 7.-Part sectional view of valve chambers
and outer casing.

gripping the squared ends in a vice. Fig. 4
shows the finished seatings and guides, one
of the rubber valves ,being shown in position.

Press the two suction valve seatings in
place to within ;;;in. of the ends of the
valve chambers, and then solder in place.
This must be carefully done so as not to allow
any solder to run into the holes in the valve
seating. The seatings for, the delivery valves
can now be soldered in place, and the guides,
with the valves in place, screwed in. After
soldering in each valve seating it would be as
well to cool the part in cold water before
allowing the rubber valves to come in contact
with them.

Valve Chamber Casing
It will be seen, with reference to. Figs.

7 and 8, that the valve chamber casing con-
sists of three parts-the body and two ends.
In the model illustrated, the body is made

from a potted meat
tin, while the
domed ends are of
dished block tin.
The body is
inside diameter and
zin. deep. As an
alternative, flat
dished brass stamps
ings could, with
advantage, be used
for these ends, as
shown in the draw-
ings, Figs. 2 and 7.

Two 19, -in. diam-
eter holes, diame-
trically opposite
each other, are
bored .through the
sides of the body
to allow the ends
of the connecting
tubes to be screwed
into the valve
cihambers, when
these are assembled.

Through The centres of the domed ends
gin. holes afe bored to take gin. screwed
bushes, which form the suction and delivery
connections. These bushes are well soldered
to the ends on the inside.

Before assembling the valve chambers and
casing, well clean the inside edges of the
latter with fine emery cloth, and also the

ho/es

Sew off here

Fried
ridr

Screwed t

edges of the circular plates which support
the valve chambers. Press the valve chambers
in place inside the casing so that the circular

Fig. 4.-Valve chambers, supporting plates, and valve seatings and
guides.

Fig. 5. - Marking
out brass strip for
making valve

seatings.
Fig. 6 (left).-Details

of valve guides.

Fig. View of the assembled
pump, mounted on the backboard.

(Pump lever omitted.)

plates are equidistant from the ends of the
former, and alsb make sure that the screwed
bushes coincide with the holes in the side
of the casing. When any necessary adjust-
ments have been made the joints hetween
the circular supporting discs and the inside

of the casing can be soldered.
The next step is to well solder the

dished ends in position, removing
any superfluous solder after cooling
in cold water.

Pump Barrels
The two pump barrels, which are of

brass, 61in. long and r?,in. outside
diameter, were cut from a disused

garden syringe, and the ends filed square.
At a distance of gin. from one end of
each barrel gin. holes are drilled, into which
the ends, of the brass connecting tubes are
soldered. These tubes, which are Sin.
long, have a thread cut on the other ends
for screwing into the bushes in the valve,
chambers. The bottom ends of the pump
barrels are closed with discs of sheet bras

thick, soldered in place.

Fig. 8.-The body and ends of the valve chantb..;r
casing.'
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Fig. 9.-Connecting-rod and eid

Plungers and Connecting Rods
The plunger taken from the garden syringe

was used for one pump barrel, and a similar
plunger to match it was made as shown in
the detail sketch in Fig. 2. Two stout tin
lids were obtained, a good sliding fit in the
pump barrel, and a -kin. hole drilled' in the
centre of each. Three brass washers, T.in.
diameter and lin. thick, are placed between
the tin lids and the whole clamped together
with a brass bolt, On. long, under
the head. A strip of -11, in. sheet brass,
bent to a U -shape, is drilled and tapped to
screw on to the end of the bolt, as shown.
A ;,in. hole is drilled through the upturned
ends for taking the connecting pin. After
screwing it on tightly, the U-shaped pieCe is
soldered to the bolt and to the top of the
plunger. Details of one of the plungers are
given in the inset in Fig. 2.

The two connecting rods are of bright
mild steel, 4in. long and screwed at . each
end for a distance of in. On one end of
each connecting rod is screwed a V-shaped
piece, A (Fig. 9), which is attached to the
pump handle, the other end of each rod
being screwed into smaller U-shaped pieces
(B), which are attached to the plungers.

The larger parts (A) are bent to shape
from pieces of 'in. sheet brass, in. wide
and 4in. long, after marking out and drilling
the holes. A brasS disc, in. thick, is
soldered to the underside of each U -Piece,
and the central holes continued through
and then tapped to receive the screwed ends of

J-
7:41

22
t3.-Details of metal plates for

forming the trunnion bearings for the.
pump lever.

the connecting Tods, which should be a tight
fit. The smaller parts (B) are made in the
same way, and discs soldered on for thickening
purposes. These ends are attached to the
plunger lugs with in. bolts and nuts.

Backboard and Footrest
At this stage it is as well to prepare the

backboard on which the pump parts are
fixed. For this purpose a piece of deal will
be required ictin. long, 9in. wide, and in.
thick. Plane this on both sides, mark the
centre line, and pencil in the outline of the top
edge (see Fig. it). With a hand -saw and
coping saw cut this edge to the required
contour, and smooth over with a rasp and
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glass-paper. A part has to be cut away in the
bottom centre of the board, as at C, to accom-
modate the back of the valve -chamber casing.
A shallow concave recess, D, is also made to
allow for the back Of the air vessel.

The footrest, which is t5in. long, and yin.
wide, is made of Ain. wood. In the centre
of the front edge, a semicircular part is cut
away to take the lower end of the valve -
chamber casing. The footrest is fixed to the
backboard with four brass countersunk screws,
driven in from underneath, as shown in
Fig. 2. Two iron brackets are also screwed
to the backboard and
footrest, at a distance
oft in. from the ends
of the backboard.
Before finally fixing
the footrest and back-
board together it
would be advisable
to assemble the pump
parts and screw the
pump barrels to the
backboard. Four
clamping strips, each
44in. long, are cut
from in. by in.
sheet brass, and holes
drilled in the ends to
take -lin. coppered
wood -screws in.
long. These strips
are then bent to a
U -shape to fit the
pump barrel, the end

k "41

Fig.
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In assembling these parts the right-angled
piece is first screwed to the top of the back-
board with two lin. round -headed wood -
screws. It is also bolted to another angle piece,
21in. long, which in tuirn is screwed to the
backboard. The tin. strip is fixed to the back
of the board with a single screw, and is also
bolted to a small angle -piece, tin. long,
which, in turn, is bolted to the base of the
main angle bracket. The head of this bolt
is countersunk. This method of building up
the bearing brackets for the pump lever..
results in a very strong and rigid fitment. The.

C

Ei.-Front view. of backboard, giving dimensions.

Fig. to.-The finished connecting -rods and U-shaped ends.

of the strips being also bent at
right angles to form feet for screw-
ing to the backboard, as shown in
Figs. 2 and 52.

Bearings for Pump Lever
The next parts to claim attention

are the metal plates for forming
trunnion bearings for the puMp
lever. Aluminium sheet tin. thick
is used for these parts, which are
marked out and finished to the
dimensions given in Fig. t3. .The
right-angled plate is bent to shape
by holding it in a vice and
hammering the projecting part

- over till the correct angle is formed. Holes
diameter are drilled where indicated

for the fixing bolts and screws, the tin. holes
in the top ends being for the .pump lever
shaft.

drawings, Fig. 2, show
clearly how the parts
are positioned, d and
screwed and bolted
together.

Pump Lever
The pump lever,

shown in Fig. 14, is
planed to the shape
required, from a piece
of hardwood, 2ft. 4in.
long, tin. wide, and

in. thick. Three holes
are drilled through on
the centre line, the
centre hole being bin.
in diameter and the
other two each lin.
diameter. A threaded

brass bush, tin. long, and with a pin. central
hole, is screwed into the hole in the lever,
and a thin nut is screwed up tightly on the
projecting end. The two smaller holes are
bushed with pieces of thick brass tube, a
bare lin. long, having an inside diameter of

in
The corners of the lever at the handle

end are chamfered for a distance of 4in.,
as indicated, to make it more comfortable
tOr the hand. .

Air Vessel
As previously mentioned, the air vessel

is made from a copper screening can, 21in.
dlameter, taken from a disused wireless coil.
The bottom of the vessel consists of part of
another screening can of slightly smaller
diameter, and this is well soldered in place,
after having a central hole drilled through it,
and a ;in. threaded brass nipple soldered in

2'4"

4.-Side elevation and plan of pump lever.



DUE to the high horsepower developed
by modern aero-engines the problem
of starting has been greatly increased.

The force required to turn high-powered
engines renders the use of some form of aux-
iliary starting mechanism essential. Engines
of up to approximately 200 horsepower may
be started by hand swinging the propeller,
but power units developing more than this
figure are impossible to start, without mech-
anical assistance. The main disadvantage
incurred by fitting a self-starter is the fact
that the engine weight is increased, and thus
the amount of payload that may be carried
by the aircraft is decreased. The size of
the starter is limited by the space available
and this factor affects their design - to a
considerable degree. The various methods
of starting and the equipment required will
now be described.
Hand Swinging

The propeller hand swinging method is as
follows : The carburettor is flooded and the
engine primed with the magneto switches in
the off position. The engine is then turned
over with the throttle slightly open, followed
by switching on the hand -starting magneto,
opening the throttle, pulling the airscrew
over compression as quickly as possible and
at the same time turning the hand magneto.
When the engine fires, switch off the starting
magneto and switch on the main magnetos.

- The function of the auxiliary magneto is as
follows : The main magnetos do not operate
efficiently at low turning speeds and poor
sparks are produced. By fitting a hand
turned magneto a satisfactory -stream of
sparks may be obtained, the current being
distributed to the correct sparking plugs by
Means of the main magnetos' distributor.
Hucks Starter

An improvement on the hand swinging
method is the Hucks starter. This consists
of an adjustable shaft mounted on a frame-
work attached to a standard motor -car chassis.
The shaft is driven by the car engine and may
be connected to the propeller boss by means
of a dog, thus revolving the crankshaft until
the engine fires. The- dogs are designed so
as to automatically disengage when the engine
starts. The disadvantages of this system,
which is not used very much at the present
time, are the facts that it is impracticable for
large aircraft whose engines are mounted
high above ground level, and that the starter
may not be available at every landing ground.

Modern starters may be divided into four
classes :

t. Hand driven starters.
2. Electrically driven starters.
3. Gas starters.
4. Cartridge starters.
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This nipple screws into one end of a tin.
brass T -piece, the other end of which is con-
nected to the threaded nipple on top of the
valve -chamber casing. The centre part of
the T -piece forms the delivery connection of
the pump, and to this is connected one end of
a length of flexible metallic hose, to the other
end of which a brass nozzle, having a ,din.
bore, is connected.

The suction pipe consists of a piece of red
rubber tubing, one end of 'which is bound

.to the suction nipple of the pump by
means of a few turns of enamelled copper wire.
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Testing and Finishing
When finally assembling the pump parts, a

little red lead or paint should be smeared on
all the threaded connections to ensure air- and
water -tight joints when these parts are screwed
together. After screwing down the pump
barrels, and making any necessary adjustments,
fit the pump lever in position, tighten up the
huts, and apply a little lubricating oil to the
pivot bolts, and also to the plungers. The
pump is then ready for testing. -

Finally, wipe the pump and stand with a
clean rag, and unscrew the pump barrels,

133

When quite dry, the backboard and footrest
can be given two coats of hard -gloss paint,
allowing the first coat to dry thoroughly before.
applying the second coat. The pump lever,
valve -chamber casing, and the bands round the
pump barrels are painted with bakelite paint
-pillar -box red. The backboard and footrest
are painted in dark green.

After the painted parts are allowed to
dry, the pump can be assembled again and
it is then ready for use. -

Give the pump a try -out occasionally to en-
sure the valves being in good working condition.

Aem-enAine Starting Equipment
The Various Systems Used on Modern Aircraft

By T. E. G. BOWDEN, M.I.E.T.

Hand -operated Starter
Taking the first of these various types, i.e.,

the hand -operated starter, two alternative
designs are available, each with their own
advantages and disadvantages, the inertia
type, and the direct turning type. The hand -
driven inertia starter, illustrated in Fig. r,
consists of a small but heavy flywheel which
is rotated by means of a handle and gear
wheels. The energy stored when the flywheel

Attachment flan

flywheel

Detachable
handle

Engine

"inertia
starter \Se,-tmg

Jaw

Fig. 1.-Diagram of. the hand -driven
inertia starter.

is rotating rapidly is transferred to the engine
crankshaft by a system of gears and a clutch.
When the rate of rotation is approximately
52,000 r.p.m. the clutch is engaged and the
engine turned at approximately 8o r.p.m.
The time taken to gain the required revolutions
is approximately 3o seconds and the number
of revolutions turned through by the engine
is one or two. A safety ratchet to prevent
damage should the engine backfire, and a
slipping clutch which automatically dis-
engages the starter when the engine fires,
are incorporated. The clutch is usually of
the spring loaded type. The speed of the
flywheel ivy be judged by the sound caused
by its high rate of rotation. A drive to the

Battery

Soleno;d
switch

Booster

Fig. z.-A typical circuit for an electrically -
operated starter.

Coc,kpit
SWAcn

Starter-,

ro distributor

booster magneto is usually incorporated to 
facilitate starting.

The direct turning starter consists of a
handle connected to the engine crankshaft
by means of a worm and gear wheel mechan-
ism. The gear ratio must be sufficiently low
to allow the engine to be turned over by a
mechanic of ordinary strength. A typical
ratio is to to I. As in the case of the inertia
starter, a clutch and ratchet is incorporated.
Electrically -operated Starters

Electric starters may be either of the direct
cranking or the inertia type and operate in a
similar manner to the hand -operated starter
described above. The electric motor takes
the place of the manually operated handle,
thus saving much physical labour. Should
the batteries run down and thus render the
electric motor useless it is usual to provide
the alternative hand turning mechanism to
be used in case of emergency or to conserve
the batteries. The disadvantage is of course
the increased weight involved. The time
taken to reach the required revolutions in the
inertia type is reduced to approximately 7
seconds by using an electric starter.

In order to save weight which would be
incurred by running heavy cables (capable
of taking the current) to the pilot's cockpit
from the starter and battery, a solenoid switch
is installed requiring only light cable to com-
plete the circuit when the starter is required.
A diagram illustrating a typical circuit is
shown in .Fig. 2. The solenoid requires
only approximately 5o watts and eliminates
the danger of transmitting a high amperage
through considerable distances. The switch
that closes the solenoid circuit is generally of
the push-pull type, i.e., the switch is pushed
in to start the electric motor and pulled to
engage the starter to the engine when the
required speed has been attained.

The main disadvantage of the electrically -
operated starter is the limited capacity of
the battery. The size and weight must be
kept as small as possible, and thus great care
is necessary to avoid running the battery
down, especially in cold weather. A common
method used to partly overcome this dis-
advantage is to employ an external battery
for 'starting the engines. The battery is
mounted on a trolley and plugged into the
aircraft at a convenient position,*and thus the
drain on the aircraft's batteries is reduced.
By using a special plug the aircraft's circuit
is automatically broken when the external
socket is plugged into the connection.

The batteries used are generally of the 4o
or 25 ampere hours type, and are mounted
so that inspection or replacement is as easy
as possible. Both 12 and 24 volt systems are
in use at the present time and various types
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of generators are mounted on the engine to
charge the batteries. A typical generator
running at 5,000 r.p.m. develops t,000 watts
at 24 volts. If the aircraft is of the aerobatic
type non -spillable batteries must be used.

A booster coil is fitted which is brought into
operation when the electric motor is switched
on, and is automatically switched off when
the engine fires and the starter is disengaged.

Electrically driven starters require very
little maintenance. The brushes should be
examined. and the battery kept charged. The
level of electrolyte must be checked and if
necessary the battery topped up with distilled
water. It is important that the cable connec-
tions should be satisfactory. Practically no
lubrication is required and care is necessary
when applying oil or grease, as damage may
be caused if the manufacturer's instructions
are not adhered to.

Gas -starter System
A gas -starter system is illustrated diagram-

matically in Fig. 3. The method of operation
is as follows. Air passes from a storage bottle,
is mixed with petrol and distributed to the
cylinders in their correct firing order. The
combustible mixture is fired by means of a
hand starter magneto and thus the crankshaft
is turned until the engine runs on its own
ignition and induction systems.

The air is stored in a steel bottle at a pressure
of zoolb. per square inch. An engine -driven
air compressor is often used, but alternative
sources of supply are hand or foot pumps.
One filling will normally be sufficient for five
or six starts. A small motor -driven compressor
mounted on a trolley is usually available for
charging the bottle at all main airports.

The compressed air flows from the con-
tainer, through the control cock, via a press
cock to the atomiser. The press cock may
be operated by the pilot's hand or foot,

to ak compressor"

Co pressed sir bottle
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3. -The gas -starter system.

whichever is the most convenient, and its
purpose is to control the amount of air pasSed
to the cylinders. The atomiser's function is
similar to that of a carburettor, i.e., the
supplying of a combustible mixture. Petrol
is supplied to the atomiser by means of a
priming pump or, if the supply tank is situated
at a higher level, by gravity. Excess petrol
is drained by means of the cock fitted at the
loiver end of the atomiser. The compressed
air flowing past the jet, which is situated in
a venturi, draws petrol from the atomiser
in the form of a spray which passes along the
pipe line to the distributor.

The distributor, as its name implies,
distributes the combustible mixture to the
various cylinders in the correct sequence.
Non -return valves are installed in the pipe
lines leading to the cylinders to prevent the
mixture flowing back.

The actual procedure when starting is as
follows. The drain cock fitted to the atomiser
is opened and the reservoir filled with petrol

by means of the priming pump until petrol
flows from the drain pipe. The cock is then
closed and the main fuel supply cock turned
to the on position. Following these opera-
tions the induction system is primed in the
usual manner and the cock controlling the
flow of compressed air placed in the on
position. The hand -starter magneto is then
rotated and the press cock depressed. When
the engine starts up the cock is released and
the main ignition switched on.

Exhaust pipe

Filing switch

Combustion
chamber

Engine

Fig. 4.-The cartridge starter.

A very efficient form of starter is the
cartridge starter, which is illustrated in Fig. 4.
An explosive cartridge is placed in a breech
and fired (usually electrically). The gases
produced travel along a pipe to a cylinder
.containing a piston. When the piston is
forced along the cylinder by the pressure
resulting from the expanding gas the linear

Breech

motion is transformed into rotary motion by
means of a screwed sleeve. This rotary
motion is utilised to turn the engine over
several times. An exhaust valve opens when
the piston has travelled a certain distance and
thegas discharged. Due to the high pressures
reached, a safety disc is fitted which collapses
when the safe pressure is exceeded.

A magazine is usually fitted so,that approxi-
mately half a dozen cartridges are available.
Different cartridges with varying quantities
of explosive are available for starting up
various engines in varying climates.

A variation of the above system is that in
which the gases produced when the cartridge
is fired are led direct to the cylinders, thus
forcing the crankshaft to rotate.

Summing up the methods of starting
which have been described, it will be seen
that there are eight methods, i.e., hand
swinging, Hucks starter, hand inertia, hand
direct, electric inertia, electric direct, gas,
and cartridge starters. Each one of these
systems has its own disadvantages and
advantages, and when deciding which one to
employ several factors should be considered.
For low -powered engines an auxiliary starter,
is not generally required. The advantages of
the inertia starter are as f9llows : the engine
is rotated fairly rapidly, the weight is reason-
ably low and starting in cold weather is not
affected by the stiffness of the engine.

This EnliAlltenecl Abe
By LESLIE MADEN

DURING the past 5o.years there has
taken place one of the most remark-
able and rapid changes in history.

Science, from being a strange new cult, still
groping and struggling to clear away the
cobwebs of ignorance -and superstition that
clogged and biased men's minds, has striven
forward surely and confidently, transforming
on its way almost every sphere of life, and
openiffg up new and undreamt -of vistas.

Education, too, has made great progress,
and now, more than ever before, ordinary
men and women have ample opportunity to
form intelligent opinions of their own. Surely
then, this twentieth century of ours must be
a very prosperous and happy period in which
to live ? There is so much to find Out ; so
much to perfect and improve ; so much
that lies ahead of us. A golden age, indeed !

Yet, within the same short space of years
there has taken place a strange and ghastly
paradox, for while we have progressed, we
have also regressed. Side by side with all the
scientific wonders of the age, there has marched
an extraordinary chaos of savagery and bkiod-
shed unparalleled since the Dark Ages.
Civilisation has cracked, and the orack has
broadened into an ever -widening chasm that
threatens to engulf us.

How did it happen ? How has this madness
come about ? In large measure, surely, it
must be attributed to our financial system.
When money was regarded merely as a con-
venient medium of exchange, it did no harm,
but, unfortunately, it soon became the
predominating factor in all business trans-
actions, its original purpose, which was to
facilitate the exchange of goods, being re-
versed by the practice of using goods to
facilitate the amassing of money.

This false financial development did im-
measurable harm to the economic and social
system of this country, and to many others.
The marvellous inventions of science began
to be exploited for purposes which were war-
like and horrible, and the thoughts of many
people became correspondingly warlike and

horrible. They shut their eyes to the obvious
imperfections of the existing social ,system.
Anyone possessed of sufficient moral courage
to question harmful and frequently treacherous
activities was invariably shouted down by
cries of " Red ! " " Bolshie ! " or " Don't
interfere with the man at the helm ! " The
fact that there was more than one man at the
helm, and more than one helm, and that
everyone was steering full steam ahead for
a head-on crash appeared to be generally
ignored.

Well, now the crash has come. The past.
lies behind us-a black record of greed and
graft, and utter irresponsibility of outlook by
the common people towards their own much -
boosted " self-government." We shelved the
responsibility of that govemineht On to
anybody who cared to take it, and ttie present
inclicitions of the disinteation of the
civilised world are the bitter ft:slidOf diI folly.
The future stretches before us-grim, dark
and uncertain. No one seems eager to tackle
the vast problem of post-war resonatuction.
Instead, we are given smooth assurances that
it can quite safely be deferred until " this
Hitler huainess is finished."

But wouldn't it be better to face it now ?
Wouldn't it give us more zest for the struggle
to know, once and for all, what we are fighting
for, what are our common aims ? At the
moment- different people seem to be fighting
for different things, some for the perpetuation
of the old regime, and some for an improved
social system which has, as yet, rio practical
foundations. Wouldn't it be better to lay those
foundations now, firmly and securely ? After
the war we shall all be so confused and
exhausted that no one will have the energy
or enthusiasm to apply to the working -out of I
new social order, and it will no doubt be 4id
easy matter to convince us that the old Systeril,
with all its miserable weaknesses and in-
justices, will be the most conyitsient. " Aftet
all," the politicians will tell " 1 js estab-
lished, it has been tried befor6"
however, neglect to add " e
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Reclaim in Porous Castings
How Defective Castings are Made Good with Special Sealing Solutions

IT is well known in engineering circles that
in spite of the utmost care in manufacture,
metal- castings often show porosity, al-

though the defect is generally slight. This
porosity, however, may be sufficient to cause
rejection of the castings with consequent loss
of money, time and labour. In the case of
large objects, this return to the melting pot
is much to be deplored, especially as an'
efficient- and 'simple remedy can be found.
A British product has been introduced in this
country by Bakelite Limited, of London and
Birmingham. For overcoming -porosity, seal-'
ing solutions are used, namely, Bakelite
V.1845 and N.zto6. The former is a clear
solution of a special resin and is used in cases
of fine porosity, whereas the latter is a solution
containing a finely divided mineral filler and
is employed when the porosityis of a grosser
nature. These solutions may be used for
both ferrous and non-ferrous metals, and
factory trials have demonstrated conclusively
that the results produced are. highly satis-
factory.

Sealing Solution
There are two main methods, one, for small

castings, by which the sealing solution is
forced into the casting by external pressure,
and the other, for large hollow castings, by
Which the solution inside the casting is
subjected' to pressure, thereby forcing the
solution through the walls from the interior.
The small castings can be treated by the well
known vacuum -pressure process, in which the
castings are placed in a strong container from
which the air can be evacuated. When a
suitable vacuum has been attained, the sealing
solution is allowed to run in from the storage
vessel until the castings are covered, after
which pressure is exerted for a convenient
time. The solution is thus squeezed into
the body walls of the casting, filling the pores.
After removal from the vacuum -pressure
chamber, the castings are submitted to a
baking operation to be described later.

For Large Castings
In the case of larger hollow castings an

example may he taken of one having several
outlets. All but one of these apertures are
closed, the opep one being used as a port for
filling the casting with the sealing solution
and as an opening through which pressure
may be exerted. The casting may be either
in the trimmed or untrimmed condition, since
final machining can be carried our after
sealing, if desired. When the remaining
exits of the casting are effectively plugged
and the hollow casting is filled with the sealing
solution, air' pressure is applied at the open
port so that the solution is forced from the
interior into the pores of the metal. Any
available pressure from 5o up to 25o lb. per
sq. in. may be used. If any porosity
exists, the solution is forced through so that
sweating occurs on the outside surface of the
casting ; although in the case of gross defects
the solution emerges as a spray. While it is
probable that a casting showing such leaks
would be returned to the foundry, it may be
stated that even severe porosity can be cured
by two impregnations of the solution N.21o6,
followed by intermediate stoving.

. _

Polymerisation
By this impregnation process, which is

carried out at normal atmospheric tempera-
ture some of the sealing solution remains
within the walls of the casting,; the next step
is to " fix " it therein. The solution consists
chiefly of a Bakelite synthetic resin which,

by the application of heat, is converted from
a soluble and fusible substance into a solid
which is no longer soluble or fusible, and
which is highly resistant to nearly all forms
of attack. This transformation is known as
polymerisation, and Bakelite in this cured
condition has no known solvent. The first
stage of the baking process removes the
solvent, and further heating leaves the pores of
the casting filled with a chemically inert solid
which cannot be removed by any pressures
applicable to the casting in service or on test.

In order to effect this polymerisation, the
following procedure is adopted, although
much latitude is permissible :

r. After the pressure has been exerted for
some time as is considered necessary, the
casting is drained and lightly wiped with a
cloth moistened with a thinning solution
(also supplied by Bakelite LimIted) in order
to remove the excess of material adhering to
the surfaces of the casting.

2. The casting is now placed in a suitable
oven, well ventilated, at ordinary atmospheric
temperature. Heat is applied so that during
the first hour the casting is brought to a
temperature of about 85 deg. C.

3. After the solvents are removed, the
temperature is raised to about r so deg. C. for
an hour and finally raised to 135 deg. C. for a 
similar period.

When the stoving cycle is complete the

casting is. sometimes refilled with sealing
solution and again subjected to pressure.
This second impregnation will test whether
all the pores are filled ; if any sweating can
be observed the casting is ready for a second
stoving; which, however, is seldom required.

Hydraulic Tests
It will be noted that the castings have not

been subjected to the usual hydraulic test ; nor
is this necessary, since the sealing solution
itself acts as a pressure test medium which
will detect any porosity and at the same time
will charge the metal with the filling fluid, thus
effecting a great saving of time. In fact,
water must not be used ; or if it were used as a
test liquid, the casting must be dried thor-
oughly before the solution is placed therein.
Of course, after the process of impregnation
and stoving has been completed, the usual
hydraulic tests may be carried out.

This method of salvaging porous castings
should be especially welcome under war
conditions when time is so valuable and when
every porous casting thus salvaged can be put
into service, instead of beng returned as scrap
to the melting pot. The material is stated
to be' inexpensive, and little is actually con-
sumed by any casting, since any solution which
has not entered the metal wall is returned to
the storage vessel for use upon subsequent
occasions.-Machinery.

WAR -TIME BATTERY THREE
(Continued from page 527.)

plus in. turn up for fixing. We were able
to use a piece of thin aluminiwn, and this is
to be recommended if available, but failing
this, zinc-plain or perforated-or a piece of
tinplate could he used.

Little can be said about locating the com-
ponents, as their relative positions are clearly
indicated on the plan drawing. A word
about the screen and coils is, perhaps, advis-
able, as it is essential for these to be fixed
in the positions shown otherwise instability
might be produced, due to the fact that the
coils themselves are not enclosed in screening
cans.

After the valve holders, H.F. choke, two -
gang condenser, terminal strips,' and com-
ponent brackets have been fitted, the screen
can be screwed in position, but only after the
four holes have been drilled in it to allow
the filament wires, the anode connection, and
one lead to the fixed vanes of the front section
of the two -gang condenser, to pass through.
The fixing and wiring of the coils should be
left to last, otherwise there will always be
present the danger of damaging them. Their
connections are shown quite clearly on the
wiring plan.

It is essential to see that all connections,
escially those to earth, are electrically
sound, and we strongly advise soldering. A
poor or intermittent connection can ruin the
efficiency of any circuit, therefore, if terminals
are used see that their contacting surfaces
are bright and clean, and that the head is
firmly screwed down.

Variable Factors
It will have been -noted that the primary

windings of the aerial and R.F. coils are not
the same. This is due to the fact that the
turns on the R.F. transformer were adjusted
to give a degree of coupling satisfactory for a
certain measure of selectivity and transference
of energy.

The turns on the aerial coupling coil were
likewise governed by selectivity, bearing in
mind the varying types of aerial with which
the set is likely to be used, and the widely
differing locations. If, therefore, in any
particular district a greater degree of selec-
tivity is required, a few turns can be re-
moved from the coupling coil, but it must
be remembered that signal strength will also
be reduced.

Two separate .0005 mfds. tuning con-
densers can be used in place of the two -gang
component, but if this is done then they
must be located so that the screen comes
between them.

Operation
After completing all wiring, have a final

visual examination and, if possible, apply
simple continuity test to satisfy yourself
that no short-circuit exists between the H.T.
positive lines and the L.T. or earth, before
connecting batteries, etc.

For ILT. positive r use 12o volts H.T.,
for H.T. positive 2, 6o to 7o volts, and with
the output valve specified .4! volts grid bias.
After connecting aerial and earth, accumu-
lator and speaker, set the reaction control
(the right-hand variable condenser) to mini-
mum setting and switch on by means of the
push-pull switch.

Rotate the two -gang condenser control until
a transmission is heard ; open the aerial
series condenser to reduce volume, and then
adjust the trimmers on the ganged condenser
until the best result is obtained. Now close
aerial condenser, and bringing up reaction
until the circuit is just below point of oscilla-
tion, search for a signal towards the upper
end of the tuning scale, i.e., ganged condenser
closing. After making sure that no oscilla-
tion is present, again adjust trimmers to see -if
results can be improved. Repeat the pro-
cedure on a transmission at the lower end of
the tuning scale, the idea being to obtain the
most satisfactory trimming adjustment for
the whole medium -waveband.
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THE earliest races of mankind must
inevitably have been aware of the fact
that some materials dissolve in water

whilst others obstinately refilse to behave in
this manner.

Common salt is an example of the first
category of materials ; sand is typical of the
second group of substances.

Possibly, too, our remote ancestors were
cognisant of the fact that soluble substances
dissolve more readily in hot water than they
do in cold, but, so far.as we can tell, they do
not appear to have had any clear notions
as to what happens to a substance hen it
enters the dissolved state.

Modern chemistry, when it was first
founded in the z8th century, was far too busy
with other matters to look into the question
of the dissolved state. That remained a
topic which was only taken up and scienti-
fically examined at a comparatively late stage
in the development of chemical. science.
Even at the present time, the .subject of
solvents and the true nature of solution has by
no means been thrashed out to its ultimate
extent.

Gases in Solution
Ordinarily speaking, we are all apt to regard

a solution as a liquid containing a solid which
has dissolved in it. There are other solu-
tions, however. A gas can dissolve in a
liquid to form a very strong solution. An
example of this is the " ammonia " of the
druggists' shops and household stores. This
is a solution of the gas, ammonia, NH,,, in
water. Perhaps, as some chemists maintain,
some of the ammonia gas may have actually
combined with the water to form a definite
chemical compound, ammonium hydroxide,
NI -14.0H, but that probable fact does not
invalidate the argument that this. " liquor
ammonia:" contains a large proportion of
ammonia gas which has actually dissolved in
the water.

Hydrochloric acid, HCi, is another similar
case, for here we are confronted with a solu-
tion of hydrochloric -acid gas in water.

It is also a fact that one solid can dissolve
in another solid. Molten glass, for instance,
can dissolve certain metallic oxides which
impart to it characteristic colorations.
Rocks, too, can contain metallic compounds
in the dissolved condition, and there are
examples, also, of solids containing dissolved
gases, although in the majority of., cases a
liquid tends to expel its dissolved gases before
it congeals or solidifies.

Wo 'see, however, that the peculiar nature
of solution is not one which is confined solely
to solids and liquids. Given suitable con-
ditions, any form of matter can enter into
that peculiar state of union with another form
of matter to which we apply the term " solu-
tion."

Salt and Water
In modern chemical science, the substance

which exerts the dissolving action is called
the solvent. The material which "is dis-
solved by the solvent is known as the solute,
and the substance or medium which results
is termed the solution. Thus, in the case of
salt .and water, the salt (sodium chloride) is
the solute, the water is the solvent .and the
resulting liquid is the solution.

Let us now consider this common example
of salt and water a little more closely. Every-
one knows that if you stir a small quantity of

The Story of Chemical Discovery
No .18-The Study of Solutions, or Matter in its Dissolved State

common salt into a basin or a tumblerful of
water the salt will disappear from sight. If
it cannot be said to " vanish into thin air,"
it can certainly, and with all truth, be main-
tained to have " vanished into thin water."

What has become of the salt during this
common yet mysterious process ? Obviously,

Svante Arrhenius.

the salt has, in some way, mingled with the
water, because it imparts its own charac-
teristic salty taste to the water. And further-
more, if we evaporate the water by boiling,
the salt remains behind after all the water
has been driven off.

Still more, the salt is not in any way
destroyed by the strange disappearing trick
which it performs during the act of solution,
for if we dissolve an ounce of Salt in a pint
of water and then carefully boil the water off
we shall get back exactly one ounce of the
same salt. Solution, therefore, is most
clearly and emphatically not a destructive
process.

Stippose, now, that to our basin or tumbler-.
ful of water we keep adding salt in small
amounts at a time, stirring the liquid well

A typical
electro - plating
bath for small
objects. The
theory of -elec-
trolytical disso-
ciation explains
the phenomenon
of electro-plat-
ing by assuming
that the electricpotential
applied to the
bath gives direc-
tion to thelions
into which the
dissolved s u b -
stance is split

up.

after each addition of salt to ensure that all
the salt has dissolved before a fresh quantity
is added. We shall find, in this instance, that
we can only go on making fresh additions of
salt for a limited time, because, after a
certain quantity of salt has been dissolved in
the water, the latter will resolutely refuse to
dissolve any more of the salt.

If, now, we take the solution of salt in
water which refuses to dissolve any further
amounts of salt, and if we warm that solution,
we shall find that it will again dissolve more
salt. But, if, afterwards, we allow that
solution to cool, the extra amount of salt
,which it has dissolved. at the higher tempera-
ture will again appear in the liquid as the
latter cools, the salt, in this case, being
" thrown out " of the solution.

" Saturated " Solutions
Liquids, therefore, can only dissolve a

limited amount of solid material at any one
degree of temperature. A solution which
contains the maximum amount of dissolved
substance or " solute " is known as a " satur-
ated solution." The precise strengths of all
saturated solutions depend upon the tem-
perature of the solution, its chemical nature
and, also, Upon the chemical nature of theft
" solute " or dissolved substance.

Such facts are fairly well-known ones, and
they are facts which any seriously minded
experithental amateur can easily confirm for
himself. They do not,. however, take us
directly to an understanding of the real
nature of the act of solution. In other words,
they do not afford us a clear indication of what
the fate of a teaspoonful of salt or sugar
may be when it is stirred into and dissolved
in a vessel of hot or cold water.

The clue to our present-day explanation
of the problda of solution came in. a very
roundabout way. In or about the year 1877,
a Gc-fman scientific wOrker, W. Pfeifer by
name, a botanist, made a careful study of the
curious phenaiiiirn which occurs when a
piece of paRhment or skin, is interposed
between a solution of a salt and some plain
water.

If we tie or cement a piece of skin (such
as bladdef sjari) across the wide end of a
glass fiuurs1 we 4011 have Whai is Called in
chemical -science a " membrane " through
which water can freely pass; but one which
prevents the PaIsige through it of a dissolved
substance. Such a device is known as a
" semi -permeable membrane."
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Osmotic Pressure
Now, if we secure the funnel membrane

downwards in a jar of plain water, as indicated
in the illustration, pour into the funnel a
solution of salt, and finally secure to the
upper end of the funnel stem a bent tube
containing a little mercury, we shall find that
after the funnel has remained in this position
for some hours the mercury in the open
column has been forced upwards, thus
indicating the fact that a definite pressure has
been generated within the apparatus.
This degree of pressure is now spoken
of as " the osmotic pressure of the salt
solution " (Greek : osmos, " a push.").

Whence can this clearly -demonstrable
pressure have arisen ? Investigation in
all such circumstances reveals a very
curious action" to have taken place. . The
parchment or skin membrane passes water
freely in either direction, but it, will not
pass the dissolved salt. If the membrane
had permitted the water and the dissolved
salt to pass freely in either direction the
net result, after a time, would have been
that some of the dissolved salt on one side
of the membrane would have passed through
the membrane and would have diffused into
the plain water. Under these circumstances,
this process would have continued until the
balance of salt and water had equalised
itself on both sides of the membrane.

In the case of a semi -permeable membrane
such as we have just described, however, a
rather extraordinary thing takes place. Since,
owing to the presence of the -semi -permeable
membrane, the dissolved salt cannot get to
the plain water, the plain water actually goes
to the dissolved salt. Because of the water
which passes through the semi -permeable
membrane to the dissolved salt, an extra
pressure is generated on the solution side of
the membrane, and it is this pressure which
is indicated by the pushing up of the mercury
in the bent glass tube.

Since this pressure (osmotic pressure) is
clearly demonstrable without the least shadow
of doubt, it is obvious that it must be caused
by something. What this mysterious " some-
thing " is was, for a long time, undecided,
but the modem theory is that the pressure is
actually the result of the mass -bombardment
of the particles of dissolved salt against the
membrane.

Consideration of this and of similar experi-
ments led a number of physical chemists to
come to the conclusion that the molecules or
particles of a dissolved substance exist in a
widely -separated condition within the solvent.

Plain Water

Capillary Tube containing
Mercury alVBend

Mercury

kti Cork or Rubber Bung

Class Funnel

Funnel filled with Salt
Solution

Parchment Membrane lightly
Wired on to

Class -ler
Simple apparatus for demonstrating the "existence of

pressure," or " solutionpressure."
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In its solid state, the constituent particles
of common salt cohere together in conse-
quence of their own mutual attractions. But
when the salt is " dissolved " in the water
what happens is that the salt particles are
relatively widely separated. Each salt particle
becomes, as were, a particle of its own, an
independent unit, and, as such, it celebrates
its newly -acquired liberty by skeltering
hither and thither throughout the liquid in
much the same way as a particle of a gas

scurries here, there and everywhere within
a confined space.

In the act of solution, the particles of
liquid have, as it were, interposed them-
se.ves or infiltrated between the salt

Illustrating the nature of a saturated solution.
A beaker containing water and crystals of a
chemical salt. The water has dissolved a maxi-
mum amount of the crystals, and it will not dis-
solve more. The resulting clear solution is there-' fore "saturated."

particles. Whereas, in the solid state, one
particle of sa.t was adjacent to another salt
particle, in th'e dissolved condition hundreds
of millions of liquid particles may exist
between one salt particle and the next one.

The liquid particles are more mobile than
the salt particles. Consequently, when all

the particles of liquid are
driven offby, heat all that
the salt particles can do
is to fall together again
and to assume their original
state. They have been
violently careering through
the mass of liquid particles,
but now that the latter have
forsaken them they must
necessarily return once
again to.their old state of
mutual captivity.

Electrolytic Dissociation
The modern theory of

the dislolved state and of
the nature of solution is,
for the most part, due to
a celebrated Swedish
chemist named Svante
Arrhenius. He was born
in 1859 and was, from the
early days of his student -

end of Funnel ship at-Upsala and Stock-
holm, particularly interested
in theoretical and physical
chemistry. Like many

" osmotic others, he pondered long
and earnestly over the inner
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and the real nature of solution. It seemed to
be a problem so close at hand, so intimate
and yet so difficult of elucidation.

In his own words, Svante Arrhenius tells
the tale of his now famous " theory of
electrolytic dissociation " :

" I got the idea on the night of the 17th
of May, 1883, and .I could not sleep that
night until I had worked through the
whole problem. I had deduced a rather
great number of different properties of
solutions which had not been explained
before, but I must say that this circumstance
made no very great impression upon my
professor at Upsala. I came to my pro-
fessor, Cleve, whom I admire very, much,
and I said, ' I have a new theory of electrical
conductivity as a cause of chemical reac-
tions.' He said, This is very interesting.'
Then fie said, Good-bye.' He explained
to me later-when I was presented with
the Nobel Prize for Chemistry-that he
knew very well that there are so many

'different theories formed, and that they are
all almost certain to be wrong, for, after a
short time, they disappear ; and, therefore,
by using the same statistical manner of
forming his ideas, he concluded that my
theory, also, would not exist for long ! "
Arrhenius's theory of solution has, however,

lived down mak of its opposition. Briefly,
Arrhenius pictured a particle of common salt
(sodium chloride) splitting up into two
particles immediately it enters into dissolving
union with the water. In the dissolved state,
the particle of salt (sodium chloride, NaC1)
automatically divides up into a particle of
sodium and a prarticle of chlorine. These
particles are termed ions, an ion being an
electrically charged particle.

Thus, according to Arrhenius, when
common salt dissolves in water, it undergoes a
process of " electrolytical dissociation " or
electrical separation. It splits up into :ons
of sodium which are positively charged and
ions of chlorine which are negatively charged.

The electric charges which appear on the
ions come from the actual molecules of the
salt (sodium chloride), the molecu'es being
electrically neutral in the whole or unseparated
condition but developing polarity in their
components when they are split up.

When we pass an electric current through
a solution of salt in water, we give systematic
direction to the ions contained in the solution.
The positive ions (of sodium) stream towards
the negative electrode, whilst the negative ions
(of chlorine) flow towards the positive elec-
trode. Thus it is that if we electrolyse a
solution of salt in water, we obtain the
liberation of chlorine gas at the anode and
metallic sodium at the cathode. (In this
latter instance, the liberated sodium instantly
reacts with the water, forming sodium
hydroxide or caustic soda.)

Arrhenius has thus given us what is more
or less the present-day accepted theory of
solution.

Prof. Ostwald
Svante Arrhenius was quite an unknown

man at the time of his introduction of his
theory of solutions. Like Cleve, his professor
at Upsala, most of the famous chemists of
the day gave him and his theory little encour-
agement. There was one celebrated chemist,
however,. who saw the germ of genius in
Arrhenius's notions concerning solution, and
this was Ostwald, one of the " fathers of
physical chemistry," who was then professor
in the Uniyersity of Leipzig.

Ostwald championed Arrhenius's ideas on
the difficult and abstruse, yet none the less
highly important, subject of solutions and, to
a large extent, it was due to the Leipzig
professor that they gradually became accepted.

Arrhenius died in 1926 at the not very
advanced age of 66.
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THE ORLD OF
MODELS By MOTILUS'

Gauge " 0" " Duchess of Montrose"
locomotive -1938, and " Ajax " model

locomotive -1892.

Fifty Years of Model Locomotive Progress
THERE is a line in a verse of one of the

lesser known poets-" We dwell
unjustly in the past."

I suppose all those who have passed the
age of 6o do dwell-but not always unjustly
-in the past. Henry Ford has said that we
learn nothing from history except that we
learn nothing, but, however true this may be
of political history, it is certainly not true
when applied to science and engineering.

In the development of model making as a
hobby or craft I would say there has been no
improvement for hundreds of years in real
craftsmanship. In fact, some of the work ot
the Chinese of a thousand years ago is finer
than any work done by the western civilisations
to -day. It is in the commerciallymade model
that progress has been so rapid during the
past 5o years, in the making of publicity and
museum models, but more in the adaptation
of new processes and inventions and methods
of production, which has enabled firms to
place within the public reach, at reasonable
prices, fine models, equal to many of the hand-
made ones.

"Ajax" and " Zulu "
For the purpose of this article I would like

to devote myself to just one aspect of progress
in models, and that is the model locomotive.
When I was a boy, about so years ago, the
only model locomotives available for purchase

ones is illustrated here. They were not in the
slightest way scientific in their design and,
although they would probably work for a
short time, the boiler was never powerful
enough to generate sufficient steam to supply
the cylinders continuously.

Fig. L-A Birmhighatn-madc model
locomotive-date about 1895.

11=1 r=r1
El. 2 . -An oscillating cylinder steam 70,0 -

motive of 1898 (continental made).

The early clockwork locomotives of the
same period were mostly French and German
make, were very flimsy and light in weight.

Fig. 3.-A continental steam model locomotive
with piston valve cylinders -1901.

in the shops were those early steam models
with green boilers and brass wheels, which
borelittle resemblance even to the locomotives
of their day. The " Ajax " and " Zulu " were
cheaper models, and one of the more elaborate

in the museums of several cities of England,
About this period there were some very

good commercially made model fittings and
parts on the market for the use of model
Makers. Firms in Birmingham, too, were
improving to a small extent the design and
construction of model locomotives, which
were sold mostly by opticians in those days
Fig. t shows an illustration of a Birmingham
model of the 1895 period.

Foreign Models
At the Paris Exhibition of 1900 the con-

tinental toy makers, especially the Germans,
made a very fine display of clockwork and
working steam model locomotives, and Fig. 2
shows an oscillating cylinder steam locomotive
for the continental gauge of 35 m.m. (known
as gauge o " (iin.) in this country). This
and several similar locomotives, including an
American type passenger train which com-
prised 4-4-0 locomotive and tender, two
4 -wheel coaches, a bogie salbon coach and an
American pattern brake van, were made by
the firm of Carette & Co., of Nuremberg.
M. Georges Carette was a Paris -born
Frenchman, and established a factory in
Nuremberg with a German partner, Paul
Josepthal (both of whom, incidentally, are
now in retirement, the latter in Palestine and
the former near Paris). Another Nuremberg
firm-Gebrfider Bing-were also showing a

Fig. 6.-Scale Model steam M.R. locomotive by Bassett-Lowke-31in. gauge --
built mainly from castings.

and represented for the most part crude
replicas of continental types. There were
some excellent scale model locomotives of
that period made by skilled engineers and
amateurs, many of which are still to be seen

gauge steam locomotive " Black Prince "-Igo!.

fine collection of mechanical, electrical and
steam toys, including steam locomotives.
About the year 1901 they introduced a special
piston -valve cylinder reversing by means of
a steam block operated from the cab or the

4.,

;.-Mode[ steam locomotive, G.N.R., 8ft.
locomotive, 2 Un. gauge (1902).
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rail, which reversed the steam inlets from steam
to exhaust, and Fig. 3 shows one of the first
of these models sold in this country. Messrs.
Bassett-Lowke, of Northampton, who had
previously confined theinselves to hand -made
models, fittings and parts, now turned their
attention to the production of inexpensive
model locomotives, and the first one-made
in 1900-was a 4-4-0 L. and Y. locomotive,
driven by two inside oscillating cylinders
placed between the frames.

The " Black Prince "
Later they made use of the continental

piston -valve cylinders, and the first model of
this type was the 21in. gauge " Black Prince,"
Fig. 4, which caused quite a sensation in the
model -making world.

A model engineering journal in 1901
referred to this model in the following terms :

. . . a really creditable representation of
the `Black Prince' L. & N.W.R. locomotive
and tender, with piston -valve cylinders and
reversing motion, which is deserving of great
praise as a genuine step in the direction of
more realistic models than have often been
supplied by professional model makers. After
a practical trial of a sample engine, we.were
able to commend Pits good running ability.
One of the happy purchasers of a similar
engine writes : ' With only four burners
going, and running light with tender only, it
ran without a stop for 4o minutes, and covered
over 3,000 yards . . . " From that point
progress increased. The gauges for commercial
models at that time most in use were in. and

except on the continent, where smaller
gauges were in vogue.

The construction of the "Black Prince,"
was practically all sheet metal, the only cast-
ings being for the wheels. These were not to
scale but light in weight and construction.

The model introduced from the continent
by Messrs. Carette was a G.N. 8ft. Single,
No. 776 (Fig. 5), and here castings play a
larger part in the construction. The side -
frames, the splashers and front buffer beams
were fine iron castings, but the model was -not
a' great success from the working point of
view because it was too heavy for the low
working pressure of about 4016.. All these
steam models had a plain cylindrical boiler

In the year 5903
Mr. Bassett-Lowke
helped in an effort to
satisfy the taste of
those who built their
own locomotives and
required a full set of
working drawings and
castings for a well-
known type of British
model. The Mid-
land Compound of
that time was decided
upon. Patterns were
made and it was certainly a mile-
stone in the production of complete sets
of castings and parts for the amateur.
The gauge was 31in. and the scale
was gin. to the foot, and the model when
completed and used with scale model per-
manent way, made one of the finest scale
model outfits that it was possible for the
amateur to make, and placed the building
of a model locomotive within the reach of
many new enthusiasts. (Fig. 6.)

Progress was very rapid between this period
and the outbreak of war in 1914 and many
fine models were introduced, both in clock-
work and steam, including a G.N.R. Atlantic

Fig. 9.-An inexpensive 4-4-0 filockwork
locomotive-gauge " 0 "-introduced in 1926..

(Fig. 7) in clockwork and electric, a G.W.R.
County class in steam and the -Midland Com-
pound in gauge 1, also the L.N.W.R. "Sir
Gilbert Claughton " and rolling stock in tin-
plate in the various companies' style and
colours. The outbreak of the last Great War
brought the production of all articles of this
description to a standstill, as it has done in the
present hostilities.

" All -British " Models
In 1918, soon after the termination of the

last war, Messrs. Bassett-Lowke put down

Fig. 8.-Peckett tank locomotive in gauge " o " and '-
clockwork.

and were fired by wick methylated spirit plant to enable them to produce " all British "
lamps. made model locomotives, in clockwork, steam

and electric, and made themselves virtually
Scale Model Permanent Way independent of continental parts. (Fig. 8.)

The chief track in use at this time was the There was a great revival in the interest in
well-known tinplate track, but in the year model railways and this was well catered for
1962 Mr. George Winteringham introduced by the introduction of many famous and
scale model permanent way to a scale of -in. .inexpensive model locomotives, among which
to the foot, which was afterwards also pro- may be mentioned the 4-4-o clockwork loco-
duced in Hn. scale and is also used to this day motive (Fig. 9). Another interesting model
for gauge " o " and upwards. was the 2-6-o Mogul produced in L.M.S.,

L-lima
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Fig. 11.-L.M.S. " Princess Elizabeth," gauge " o "-
1936.

Fig. 7.-G.N.R. Atlantic type loconwiive in clockwork (gauge 1).

L.N.E.R. and G.W.R. types (Fig. to), which
was made up as a set of parts at a later period,
having for its predecessor the set of parts for
building the gauge I Midland Compound.
Another type which contributed to the popu-
larity of scale models in gauge " o " was the
clockwork driven " Princess Elizabeth " which
was also made in A.G. and D.C. electric.
(Fig. ii.)
Introduction of " oo " Gauge

-In the year 1926 there was introduced from
the continent " oo " gauge, which was another
milestone 'in model railWay history, its ' size
and gauge being 4 mm. to the foot and gin.
gauge (half " o " gauge). This Was later
developed into the famous Twin Trix rail-
way, which before the war had an enormous
following.

At the introduction of streamlining of our
main line railways replicas in gauge " o "
were introduced both in L.M.S. and
livery. In fact the L.M.S." Coronation Scot
model (Fig. 52) was on sale in London the
day the locomotive itself made its first public
journey from Euston to the North. Following .
shortly on this was the appearance of the
model L.M.S. " Duchess of Montrose," last
pre-war all -British model, recognised by all
connoisseurs of model ,locomotive production
as the finest commercial article then produced
-at a reasonable price! (See illustration in
heading.)
A High-class Scale .Model

This brief survey of model locomotive
progress would not be complete without a
reference to the fine 2 Ain. gauge model of the
" Flying Scotsman," constructional details of
which were given in PRACTICAL MECHANICS
during the early part of 1940. The first com-
pleted model was constructed at the North-
ampton works of Messrs. Bassett-Lowke, who
also supplied the castings and all materials
for making the model. The finished locomo-

Pr Mogul locomotive in gauge " o "-
produced in 1925.

tive was an example of the finest model
engineering craftmanship.

At this high spot we conclude the story,
hoping that we may come back ere long to
those happy days of peace, when the makers
of commercial models may go full speed ahead
with the experience they have gained, sadly
interrupted by two major wars, to give us even
better productions and refinements that have
yet been thought of in the world of model
railway operation.

- - - mk - -- --
Fig. I2.-Model streandined locomotive " Coronation Scot "-

clockwork and electric -1937.
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Our
Device for De-icing
TACK FROST is a fifth columnist, so far
J as the propeller blades of aircraft are
concerned. The de-icing of these blades is
the subject of a recently accepted application
for a patent in this country.

The invention consists of a propeller blade
which has conduits for de-icing fluid. These
conduits are built into the structure of the
blade.

A New Dress Form
AN inventor has been devoting his attention

to the production of an effective dress
form in order to assist the dressmaker to fit
her customers. It appears that many attempts
have been made to produce from a living
model a dummy which is an exact replica of
the feminine human form. For example, it
has been proposed to mould the dress form
by using Vaster of Paris, wet papier mach&
glued paper tape and other materials. But
it seems that none of these substances is
entirely satisfactory. When exposed to damp,
they become distorted and, being fragile,
they are easily damaged. Also, when made
from the living model, they cause discomfort
to the person upon whom they are shaped.

' Another idea for forming lay figures from
living models has been moulds constructed in
sections. These may be made of modelling
compound such as is used by dentists for
taking impressions of their patients' mouths,
or of any other soft substance which, when
heated, is plastic and, upon cooling, becomes
rigid.

In this instance, each section is encased
in a close -fitting cover of pliable material
such as Jersey cloth. And the sections, after
being heated to render them soft and plastic,
are then connected by spring clips. Lastly,
the flexible mould is placed on the model,
the sections are fitted and the mould, .when
completed, remains on the model until it
becomes cold and hard.

Good Form
THE inventor of this improved device

maintains that it obviates the drawbacks
associated with previous methods and he
affirms that he has produced a light, tough,
resilient form shaped accurately and without
inconvenience to the living model.

His process consists in providing the model
with a protective vest._ Upon this vest he
assembles and moulds to the contour of
the model a number of stretchable setdons
of thermo-plastic sheet material. This has
a fabric base impregnated with a composition
of vegetable wax, rubber, beeswax and resin,
which has been heated and rendered plastic
and adhesive. While plastic, the sheet
material is conformed to the living model,
and the shell, thus shaped, is allowed to
cool to room temperature and thereby stiffen
into a form which may be removed in sections
without distortion.

By means of this invention a woman might
have made for her a kind of last in the shape
of her complete form. And, as a consequence,
it would ensure a perfect fit with a minimum
of visits 'to her dressmaker.

Glider Release
TO -DAY in the theatre of *war the glider

plays an important part, and a recent
invention relates to mechanism for the towing
and release of these engineless aircraft.

The device comprises mechanism not only
for towing and releasing gliders, but also for
supporting and releasing bombs.

Busy Inventors
By "Dynamo

According to this invention, an attachment
plate has a recess into which a plug fits. The
plug has an eye for connection to the load
or towing cable. It also possesses a hook -
shaped head or projection engaging with a
pivoted hook mounted in a socket at the back

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 the attachment plate. The pivoted hook s
associated with a locking and release mechan-
ism, by means of which the hook can be
held securely locked in one position, and
turned to release the plug when required.

Air Mine

AS a defence against air -raids, it has
already been proposed to suspend a

high explosive charge by a wire from a free

ject is to constitute a curtain of defence in
the aerial path of the enemy.

Fitted to the container are external fins.
And in the event of the balloon being de-
stroyed, the air mine automatically explodes
with safety, before it reaches the ground.
This is caused by one of two methods or a
combination of both. The increased air
resistance, when the air mine 'drops, is used
to force a propeller and screw in contact with
a percussion cap. Or the air velocity exerts a
pressure on a diaphragm at the base of the
mine and detonates the explosive.

The inventor states that the, approach of
aircraft will not disturb these mines pre-
maturely ; but contact with one of them
or a wire will cause complete destruction.
Siamese -twin Shells
TT is claimed for a new form of projectile

that, while it can be fired from a gun of
ordinary construction, it possesses a wide
area of striking power. It comprises two
portions adapted to be separated, while in the
air but to remain connected by a chain or
Cable. The two portions each contain a

bursting charge. One
of them has a chamber
containing the chain or
cable. These two por-
tions are separated by
the action of heat
and a delay -action fuse,
and their charges are
exploded by impact
with their target or
by a separate delay -
action fuse.
Sealing Broken Gas

Mains

A model of k tank shown to the National Inventors Council
in Washington, which, according to the inventor, is more powerful
for quick thrusts into all kinds of terrain than anything now being
turned out. It is also equipped with a bridge inside, which can
be let out in front when the tank reaches a narrow stream,

allowing it to go over instead of through the water.

balloon. The charge is designed to be
exploded by enemy aircraft coming in contact
with it. In one such proposal the device
has been furnished with an external slow -
burning time fuse, whereby the mine is,
exploded after some time has elapsed, if it
has not been contacted by a hostile 'plane.

An application relating to an aerial barrier
against enemy aircraft has just been accepted
by the British Patent Office. The invention
provides means to control the period of the
action of what is termed an air mine.

The contrivance includes a light con-
tainer having within it a high explosive charge
which is attached by a long wire to a hydrogen -
filled coloured fabric balloon. This balloon is
fitted with an adjustable automatic internal
pressure -operated gas valve to release a
certain amount of gas, when the device
reaches the various heights required.

The gas valves of a series of balloons can
thus be so adjusted that the air mines will
ascend to different relative heights. The ob-

TN an air raid the
fracture of gas mains

is an ever-present peril.
To protect against this
danger, an inventor has
devised a means for
stopping, or " bagging
off," gas mains broken
in air raids.

Broadly speaking, the
device consists of an
expansible bag or bal-
loon which can be in -
inserted in a fractured
main. This is self -
inflated by the evolution
of a gas generated by
the interaction of suit-

able chemicals brought into contact by the
insertion of the bag.

Easy Shaving
AMONG recent applications for a patent

in this country is one relating to dry
shavers having free or floating blades which
rotate in contact with a shear plate. The
new invention includes a support for a blade
of this character. In all its operatidths the edge
of the blade is in intimate wiping contact with
the shear plate. Not only does the blade
act as an efficient cutter, but, in addition, the
edge is continually sharpened by a sort of
lapping action which prevents shaving from
dulling the blade.

The device comprises a blade loosely
mounted in a rotatable support arranged so
that when the` supportbegins to rotate the
blade tilts backwards, while the cutting edge
takes up an effective position with respect to
a shear plate, behind which the support and
blade rotate.
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QUER1ESc.4
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.

Condensation' Trouble
j HAVE a sheet steel garage which, in
" cold weather, has much condensation
of moisture on its ceiling. I shall be
grateful if you could recommend, a
remedy to prevent this.-L. Cropper
(Liverpool).
THE condensation trouble which you

describe is a very common one.i It is
also a very difficult condition to remedy.
The condensation is caused by the atmospheric
moisture condensing upon the cold surface
of the sheet steel. Hence, anything which
you can do to stop the conduCtion of heat
through the metal will, wholly or partially,
remedy the Condensation. For example, the
steel sheets might possibly be prote.-...ted-on
their Outsides 'with tiles or asbestos sheet in
order to prevent or to inhibit the e cape of
heat from the interior of the garage. This
would go far to lessen the condensationtrouble.
Some individuals have tried painting the
troublesome surfaces with paints containing
fine asbestos, the idea here being to produce a
non -conducting film on the condensation -
laden surfaces. In some instances, this notion
has worked fairly satisfactorily ; but in others
it has failed.

We feel, therefore, that the most funda-
mental advice which we can offer you is to.,
the effect that you should make all, possible
endeavour to heat -insulate the surfaces on
which condensation appears. If you can
effect this, the trouble will disappear, since
condensation cannot make its appearance on
a surface which is as warm as the air making

c. contact with it.

Wire for Spark Coil
T HAVE on hand a quantity of No. 3oG

enamelled wire, about Ob. in weight.
Would that amount of wire be suitable

° for making the secondary for a
spark coil ? If so, what size of core and
amount of wire, and gauge, will be
required for the primary ?-Robert
Dunting (Rochdale).
THE quantity of wire you mention for the
" secondary of a tin. spark coil js sufficient

in weight, but would hardly give a spark tin.
long as its diameter is rather larger than
usual, and would, consequently, give in-
sufficient number of turns. You may, however,
get a sin. spark, and the relatively heavy gauge
will ensure a heavy current discharge, resulting
in a " fat " spark. The size of iron core
recommended is lin. diameter by 7iin.
overall length, composed of soft iron wire
No. 22 gauge. For connection to a 4 -volt
accumulator the primary should be wound
with two layers of No. 14 s.w.g. d.s.c. copper
wire, and the condenser may consist of 6o
sheets of tinfoil 6in. by 4in., interleaved with
waxed paper.

Removing Ink Splashes
T SHOULD be grateful if you could tell

me how to remove ink splashes from
a much valued book without defacing the
page.-H. A. Burrough (Bristol).

WE might have been of more detailed
assistance to you if you had told us

what type of paper the ink splashes have been
made on ; whether they are large or small
splashes, and whether they are made in
ordinary ink or with any special type of ink.
However, assuming that the splashes are of
ordinary writing ink on reasonably good
paper you can eliminate them by saturating a
piece of pure white blotting paper with a
solution of sodium hypochlorite (ordinary
" Milton " will do). The blotting paper is
then laid down on the ink splash and pressed
firmly into contact with it for a moment or
two. After this, take a clean piece of cotton -
wool, dip it into a weak solution (say, 5 per
cent. solution) of hydrochloric acid (spirits of
salt), and wipe it lightly over the ink splash.
The latter will disappear almost instantly.
The area of paper where the splash has been
should now be carefully wiped over with
another piece of cotton -wool which has been
dipped into hot water, and then -wiped over a
piece of soap. ThiS final treatment removes

OA.

Diagram of two -pole field magnet of the iron-
clad type for a synchronous motor.

the trace of acid from the paper, which acid,
if it were not removed, would slowly
disintegrate the paper.

The above two solutions (i.e., sodium
hypochlorite or " Milton " and 5 per cent.
hydrochloric acid) should be procurable from
your local druggist.  Or, if you prefer this
highly efficient two -solution ink -eradicator
can usually be obtained from manufacturing
stationers and dealers in office supplies.

We must again stress the tact_ that, after
you have removed the ink stain, you must
treat the paper gently with soap and water in
order to remove all traces of acid.

When performing the operation of ink -stain
removal always take the precaution of having
one or two sheets of waxed paper under the
sheet undergoing treatment in order to keep
the solutions from making contact with the
underlying papers. Use all solutions as
sparingly as possible and do not attempt

to dry the paper by ironing or by heat. Allow
it to dry spontaneously. Then, when it is
dry, you may iron it in order to flatten it and
to smooth it off.

Commutator -type Rectifier
T AM thinking of constructing a small

synchronous motor to drive a commu-
tator type rectifier, and I should be obliged
if you could help me by clearing up a few
points.

I want this motor to run off a 52-20 V.
5o cycles supply at a speed of 3,000 r.p.m.,
and to develop enough power to drive
this rectifier, which has four brushes.
It will have to be a two -pole job, and
I want to make it self-starting if possible.

(t) What size and shape should I make
the laminated field magnet ?

(2) Will one coil be sufficient for the
windings, and how many turns, and what
s.w.g. wire will be necessary.?

(3) How wide and what length should
the rotor be ?

(4) Of what material should the rotor
be constructed ?

(5) Will shading" opposite halves of
each pole face with a copper band make
the rotor self-:staiting ?=-J. Burnell
(Barnstaple).
TF the 4 -brush rectifying commutator runs

freely without a 'great deal of frictional
resistance from the brush pressure an armature
of the H -type, zip. diameter by x- in: long,
should, suffice for the synchronous motor.
'Both field Magnet and 'armature must be
laminated, the former being of the "2 --pole
ironclad pattern to the dimensions- of .accom-
panying sketch, the two field coils being
wound each with 45 turns of No. 18 s.w.g.
d.c.c. copper, for operation on a 20 volts A.C.
circuit. As regards self-starting this presents
too many difficulties to be practicable on
such a small scale, and is hardly necessary, as
a spin of the shaft with the fingers in either
direction should cause the rotor to run up to
synchronous speed if the brush pressure is
relieved momentarily. The starting torque
derived from "shaded " pole -tips by means
of copper loops is negligible for such small
dimensions.

Chemical Cigarette Lighter
CAN you please give me any informa-

tion about the chemical (non-
electric) cigarette lighters, as used by
quit,: a large number of American
soldiers ? I understand that to light a
cigarette one has merely to insert tip of
cigarette into a special opening provided,
and to draw in ; the chemical composition
inside lights the cigarette, due to the air
passing over it.-F. Peover (Maccles-
field).

QUITE a number of " chemical " cigarette
lighters have been attempted from

time to time, but none of them have ever
been very successful for the reasons that, so
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THE P.M. LIST OF BLUEPRINTS
The P.M. "PETREL " MODEL

MONOPLANE
Complete set, 5s.

The I-c.c. TWO-STROKE PETROL ENGINE
- Complete 3'e t, 5s.

STREAMLINED WAKEFIELD
MONOPLANE -2s.

LIGHTWEIGHT DURATION MODEL
Full-size blueprint, 2s.

P.M. TRAILER CARAVAN
CcimPlete set, 10s: 6d.

- . . .

The above blueprints are obtainable, post free,
SUPER -DURATION BIPLANE from Messrs. G. NeWnes, Ltd., Tower House.

Full-size blueprint, Is. Strand, .W.C.2.
. ,
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The " PRACTICAL MECHANICS " £20 CAR
(Designed by F. J. CAMM),

10s. 6d. per set of four sheets.

" PRACTICAL MECHANICS " MASTER
BATTERY CLOCK

Blueprints (2 sheets), 2s.

The " PRACTICAL MECHANICS " OUT-
BOARD SPEEDBOAT

7s. 6d. per set of three sheets.

A MODEL AUTOGIRO
Full-size blueprint, Is.

.Te
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far, their action has been, to say the least,
highly erratic. They often manage to con-
taminate the cigarette with the taste or
flavour of traces of chemical, and none of
them is without danger.

You do not state the actual make of lighter
which you refer to, but, from your descrip-
tion, we should judge that the gadget com-
prises a metal case enclosing asbestos packing
which has been impregnated with red phos-
phorus in a finely -divided state. When the
end of the cigarette is inserted into the
container, it picks up a trace of the phosphorus,
which latter, due to the friction created by
the withdrawal of the cigarette, ignites
momentarily and so lights the cigarette, this
action being aided by inhaling a current of
air through the cigarette when it is in position
in the lighter.

None of these lighters is manufactured or
marketed in this country, so that we have not
available the precise details of the lighter
construction which you require.

Noisy Gas Fire
HOW can I make a five -element portable

gas fire burn without noise ? Gas
fires supplied by the companies burn
silently. Why ?-W. J. Welchman
(Harrow).
THE cause of noise with your gas fire is
" probably due to one or more of the
following faults :

(i) Single -hole gas discharge orifice in the
injector. For silence this orifice should have
several (to -12) small holes in the form of a
double cross.

(2) The gas discharge orifice in the injector
has a short channel compared with its dia-
meter. A thin -walled orifice is generally
noisy.

(3) The gas discharge orifice is not con-
centric with the mixing tube.

(4) The mixing tube has been left rough-
cast; it should be reasonably smooth inside.

(5) The aeration is too keen. The blue
cones at the burner ports should be fin. to
lin. long. Adjust the air shutter to obtain
this result.

(6) The burner ports should preferably be
made of fireclay, and be divided into several
small holes.

(7) Excessive gas rate. When cones are
half to three-quarters of an inch long the flame
should reach three-quarters of the length of
the radiants.

First check points 5 and 7. When correct,
this condition will give the quietest possible
operation without making alterations to the
fire.

Concrete Filler
CAN' you give me any information

regarding the new concrete which
can be sawn and nailed like wood ? I
know that sawdust and cement is used,
but do not know in what ratio. Is there
any chemical used to treat the sawdust ?
If so, what is it, and where can it be
obtained ?-Geo. Thomson (Leven).
'THE special form of concrete to which you

refer is probably that made with a
" filler " consisting of a mixture of sawdust
and asbestos. You can make -such a con-
crete in the following manner :-

Asbestos powder .. .. 58 parts
Dried clay .. .. 42 parts
Sawdust .. too parts
Intimately mix the above ingredients in the

dry state. Then add four parts of the above
mixture to one part of dry Portland cement.
Mix well and slake with cold water to form a
sloppy paste.

If you have any difficulty in obtaining
supplies, or if you are in need of further
technical information, we would suggest that
you communicate your requirements to
The Associated Portland Cement Manu-

facturers, Ltd., Portland House, Tothill
Street, Westminster, London, S.W.I.

Re -plating Accumulator Plates
IHAVE re -plated a number of lead

acid batteries, and find that the
compound is gradually coming off the
plates although it has only been on for a
short time. I use the 40-60 formula,
but I may add that the litharge and red
lead is the ordinary commercial type,
and not the special battery quality.
Could I improve my compounding when
making the next batch of plates-if so,
could you give me directions ?-Patrick
O'Neill (Clare).
THE cause of the paste failing to hold in

the lead grids is usually attributable to
its being applied in too moist a condition. A
very stiff paste is essential, and if it can be
applied under pressure so much the better.
Use brimstone acid only, for mixing the paste,
not commercial oil of vitriol. A lengthy
experience in such work is essential to obtain

entirely successful results. Many useful
hints will be found in the handbook " Electric
Accumulators," by A. H. Avery (Cassell
& Co.).

Winding Heating Elements
T SHOULD be very grateful for any

information you can give me regard;
ing a machine for the winding of spirals
for electric hot -plates, fires, etc.

The sizes of wire I intend to use are
.0148, .0201 and .0179.

4 have constructed a machine, but am
not satisfied with the method adopted
for feeding the wire on the mandrel, and
I feel sure there must be some way to
prevent it running back.-C. Shaw
(Penarth).
A METHOD of winding small spirals on

the lathe in gauges between Nos. 26
and 36 s.w.g., which answers very well in
workshop practice, is shown in the accom-
panying rough sketch. A hardwood or fibre
T -piece A is provided with a metal bush at
C of the same size as the silver -steel mandrel D
on which the spiral is to be formed. The
cross piece B carries two eyes from which a
cord runs over two pulleys conveniently
fixed at centre height to some stationary
article, the cord carrying a weight H at the
lower end which gives a steady tension end-
wise on the spiral as it is wound.' Tension on
the wire is provided by a double washer and
compression spring L. The tail end of the
T -piece slides easily between the two sides
of the lathe bed to prevent it from rotating.
Close -wound spirals up to nearly i8in.
overall length can be wound by this device,
with ease and certainty, and afterwards
pulled out, either hot or cold, according to
gauge of wire and spacing required.

Moulding Plastics
T WISH to carry out some experiments

on the moulding of plastics. I
intend to use steam or gas heated moulds
of dental plaster of Paris, and would
therefore require low-pressure and tem-
perature thermosetting, or thermo-

plastic moulding powders. Is it possible
to obtain such moulding powders, and if
so, where can I obtain them ?

o you think I could obtain sufficient
detail, such as printing, and thin lines, by
using cellulose acetate in either sheet
or powder form ?-J. Lloyd (Keighley).
PLASTER moulds are not at all satisfactory

for compression moulding. Such
moulds crack under heat and may only be
used for sample or pattern making. If the
idea is to cast these moulds, then lead may
be used, but still such material is not satis-
factory for production purposes. Such moulds
are used only for casting either resins or cold
moulding compounds. If experiments are
required to be carried out a plaster cast can
be used for casting back both male and
female in aluminium alloy.

-Re-purifying French Chalk
I HAVE about 6lbs. of French chalk

(talc) that is not 'quite clean. Will
you please inform me as to how I could

re -purify it ? - F. G.
Harding (Churchdown).
WE cannot give you

specific advice re-
garding the cleaning of
your French chalk, unless
we know exactly what type
of contamination it is
affected with. Is the chalk
greasy, or contaminated
with colour pigment, soot,
carbon, dust or grit.

You say that the chalk is
" not quite clean," and,

therefore, we assume that it has undergone
some sort of dust or dirt contamination. In this
case, your best plan, first of all, will be to rub
the chalk through some coarse -mesh fabric, and
' afterwards through some finer fabric. In all
probability this may completely remove the
impurities. If this treatment fails, try bringing
the chalk to red -heat in a suitable earthenware
(not a metal) vessel. This may serve to -burn
out the impurities (which may be com-
bustible), after which treatment the chalk
should be sieved as before.

It may also be possible to " wash out "
the impurities by stirring the chalk into a large
volume of water and then allowing it to settle.
With this treatment, the impurities will most
probably rise to the surface of the water and
will thus be readily swilled away. If you
adopt this treatment you will, no doubt,
have to repeat it several times before all the
impurities have been washed away.

v.

Simple device for
winding the wirefor heater

elements.

Slow-speed Generator
T HAVE a Rotax dynamo (x2 v. xo amp.)

and I wish to use it as a wind -charger.
Can I have it re -wound as a slow speed
dynamo (about 45o to 800 r.p.m.) to give
xo amp. output ?-C. Kemp (Enfield).
you cannot rewind any dynamo to give

its normal full output at only a fraction
of its normal speed, even by specially re-
winding. If you reduce the speed of the
present car dynamo from, say, 1,200 r.p.m. to
boo r.p.m., as suggested, the result will be 4

either half normal volts, namely 6 volts To
amperes, or half the current output, namely
52 volts 5 amperes. You ,can slightly lower
the usual speed by specially rewinding the
fields with a larger gauge of wire, but it would
reduce the efficiency and call for considerably
more driving power, which is a disadvantage
in the case of wind -driven generators. By re-
winding the armature with more conductors
and leaving the fields unchanged you can
obtain the 52 -volt output at a lower speed, but
at the expense of output in current, since the
armature wire will necessarily be of smaller
size than originally, in order to get the extra
turns per slot.
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LATHES
The Compound Slide Rest
Note the two -point location of the compound slide
to ensure rigidity ; micrometer dials to feed screws ;
generous dimensions of the cross slide. All slides
are hand scraped and individually fitted. For the
present, Myford Lathes are only available to holders
of M.T.C. permits and delivery periods are subject
to the decision of the Control.

MYFORD ENGINEERING COMPANY LIMITED,
BEESTON, NOTTINGHAM
Telephone :

Beeston 54222 (3 lines)

BOLT DOWN THAT MACHINE IN HALF THE TIME

with CINCH Bolt Anchors

o

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% to 60% 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 ! SEND FOR DETAILS AND SAMPLE ANCHOR and prove our claims

HOYT METAL CO. OF GT. BRITAIN, Dept. G, Deodar Rd., Putney, London, S.W.I5

ELECTRO-MAGNETIC
COUNTERS

500 ohms coil. Counting up to 9,999. Operating from 20 v. D.C. or up to
250 v- A.C. Many industrial and domestic applications. (S.M., ex-G.P.O..

all perfect.) 5/6.

LONDON CENTRAL RADIO CO.,
23, LISLE STREET. LONDON, W.C.1.

Al IRV ID/A

THE NEW V C
A FAMOUS FIGHTER AT HIS BEST, THE
SPITFIRE V C APPEARED IN OUR RANGE
OF 1/72 SCALE SOLID MODELS WHEN
ITS FIRST MENTIONING ON THE PAGES
OF OUR PAPERS WAS STILL WELL
REMEMBERED.

FOR AIRYDA ALWAYS FOLLOWS THE
NEWS, AS YOU DO, WHO FOLLOW
AIRYDA. YOU WANTED TO BUILD A
FOCKE WULF 190 WHEN YOU SAW THE
FIRST ONE BROUGHT DOWN IN THIS

COUNTRY AND YOU GOT YOUR AIRYDA
KIT.

AND WHEN OUR MARTLETS FOUGHT ON
THE SHORES OF AFRICA AND WHEN THE
JU 52 TRANSPORTS CAME IN AGAIN YOU
ASKED FOR AIRYDA KITS TO BRING YOUR
AIR FLEET UP TO DATE. FOR AIRYDA
ALWAYS FOLLOWS THE NEWS.

SEND STAMP FOR PRICE LIST.

NATIONAL MODELLERS SUPPLY
AIRYDA WORKS 0 ST. JOHN'S RD. 0 HUDDERSFIELD
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GALP1N
-ELECTRICAL STORES

21, WILLIAM ST.,
SLOUGH, BUCKS.

'Phone : SLOUGH 20855
TERMS Cash with order

Regret no Orders can be accepted from
Eire or Northern Ireland.

SHEET EBONITE, size 12in. by fin. by
1/32in., best quality.  Price 4/- per doz.,
post free.
ELECTRIC LIGHT CHECK METERS,.
well-known makers. first class condition,
electrically guaranteed, for A.C. mains
200/250 volts 50 ey. 1 phase 5 amp. load,
10/- each ; 10 amp. load, 12/6, carriage 1/-.
ROTARY 'CONVERTER, D.C. to D.C.;
input 220 volts D.C.; output. 12 volts at
50 amps. D.C. ball bearing, condition as
new. Price 1111), carriage forward, or 17/6
passenger train.
ALTERNATOR, output 220 volts, 1 ph.,
50 cycles at 180 watts, will give 1 amp.
easily, speed 3,001) r.p.m.: self -exciting,
condition as new. .Price £8, carriage
forward, or 11/- passenger train.
AUTO TRANSFORMER, 1,000 watts,
tapped. 0-11(4-200-220-240 volts, for step
up or step down. Price 75/-, carriage paid.
220 r. D.C. KLAXON MOTORS, precision
made, ball bearing, 1110 h.p., fitted right-
angle drive with reduction gear to 150
r.p.m. Price 50/-, carriage paid.
LOUD RINGING . BELLS, working on
110 v. D.C., Bin. diameter gong (bell metal)
plated, waterproof, new, 32/6, carriage paid.
1 K.W. TRANSFORMER, input 100 volts
at 100 cycles, single phase, dutput 10,500
volts, centre tapped to earth. Price
64/10/., carriage forward.

D.C. MOTORS, 110 v. approx. 1/10 h.p.,
series wound, in perfect working order.
Price 12/6 each, carriage 1/,
HEAVY DUTY CABLE, V.I.R., and
braided, in first-class condition, size 37/13,
lengths 30 to 40 yards. Price by the length,
5/- per yard, carriage forward, or 7/- per
yard for short lengths, carriage paid.
200 AMP. SWITCH FUSE, three-way,
Ironclad, unused, 400 volt, size overall
30in. x 12in. x 1218., maker i. N. Bray,
Ltd. Price £6, carriage forward.
1 K.W. ELECTRIC FIRE Element, size
16in. x x lin., for 220 v. mains
A.c. or D.C., as new, 8/6 each, post
free.
CROMPTON DYNAMO, output 50/75 v. at
25 amps, shunt wound, 4 -pole, speed
1.750 r.p.m., in new condition. Price
£81101-, carriage paid.
POWER PACKS for smoothing, etc.,
consisting of two 300 ohm chokes and
two 2 mfd. condensers. Price 11/5, poet
free.
1 KW. TRANSFORMER, input 200/250 v.,
outflut 62 to 76 v., tapped at every 2 v.,
in new condition. Price 125, carriage paid.
ROTARY CONVERTER, D.C. to D.C.
Input 12 v. ; output, 1,100 v. at 30 m/a.
Ex R.A.F., condition new. Price 50/I.,
carriage paid.
HEAVY DUTY KNIFE SWITCHES, DT.,
DT., quick break, 100 amp., in first-class
condition. Price 20/., carriage paid.
LIGHTWEIGHT HEADPHONES, 120
ohms, complete with headbands, cords
and G.P.O. plug, in good working order,
7/6 pair, post 6d.
LOW RANGE MEGGAR, by " Evershed
Vignoles," 500 volts, 100 megohms, size
7 x 7 x 12in., weight 201b., in perfect
condition, price 825, carriage paid.
MEGGAR4 by " Evershed Vignoles,"
5,000 ohms to 5 megohms, 150 volts, size

x 7 x 12in., weight 201b., in perrfect
condition. Price £10, carriage paid.
X RAY TRANSFORMER, in oil -filled tank,
medium size, input 220. volts, 50 cycle,

.1 ph. output, 45,000 volts at 2 !ff.,
intermittent rating, in perfect order.
Price 120, carriage paid.
ROTARY CONVERTER, D.C. to D.C.,
input 48 volts; output 2,500 volts at
1 kW., condition as new. Price S10,
carriage paid.

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

ZYTO"
Soper Quality Sliding
Taf Is tear Dleholder

No. 1 M.T. (thank. long barrel,
Precision finish. For 13/16in.
O.D. dies. Price 8/9. For 11n.
O.D. dimes.T. .1s1ank. W131/091.. No. 2

DELIVERY PROM STOCK

We aiso stock Self Releasing
Die Holders. Will produce
threads to correct length without
variation. Full details on request.

TIRE " ZYTO " FOURWAY
Turret Toolpost

Spring locking action, hardened
screws. malleable body. Base
41n. dia.. height from base to
toolrest 21n., size of turret 3in.

square. Price complete 00...
DELIVERY EX STOCK

. 
ELECTRIC GRINDERS AND

tOLISDEMS
(Double -ended)

1/20-1-1 h.p. motors
Complete with Wheels and

Polishing Spindle.
Full details on request

DELIVERY FROM STOCK

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

Telephone: CLE 4004-5-6

CHEMISTRY
SPECIAL OFFER

A Sample Parcel Containing
Many Useful Pieces of

CHEMICAL APPARATUS

(p. 3/6 free)
A WIDE RANGE OF

EQUIPMENT AND REAGENTS
for Experiments at Home can be
chosen from our Catalogue-write
for free copy, enclosing stamped

lid.) addressed envelope.
Also Booklet, " Experiments in

Chemistry." Post Free, 7d.
BECK(Scientific Dept. A), 60, High St.,
Stoke Newington, London, N.16.

"Easily the best soldering flat
obtainable."

This statement by a regular user
of " BAKER'S " expresses the
general opinion of motor and
engineering trades. Sold in 6d..

and 116 tins. Also in Bulk.

SIR WM. BURNETT & CO. (CHEMICALS) LTD.
Gt. West Rd., Isleworth. Middx. Hounslow 0476

ELECTRIC ETCH NG EQUIPMENT

AS SIMPLE TO
USE AS A PEN
Will etch on any
metal. Quicker than
machine engraving.
From Dealers or direct.
Send for leaflet "

RON&WIVNANCNISTIR.1

HIGHSTONE UTILITIES
CRYSTAL SETS Our latest Model is

a REAL' RADIO
RECEIVER, and
is fitted with a
PERMANENTCR YSTAL
DETECTOR.
WHY NOT HAVE
A SET EN YOUR
OWN ROOM OR
AS A STAND-BY
-9;8, post Bd.
PERMANENT
DETECTORS. 2/8,

ild.
HEADPHONES, reconditioned,

poet
61. 9/6. 101.

BELL. TRANSFORMERS
These guaranteed transformers woks from auy A.C.
Mains, giving 3, 5 or a volts output at 1 amp.,
operate bulb, buzzer or bell. Also providea an
A.R.P. light In bedroom, shelter. PRICE 8/8,
POST 54. . '

MORSE KEYS
Practise on a regulation size Tapping Key. Our
heavy brass model is mounted on a wooden base,
has an adjustable gap and nickel contacts. Key la ,
wired to work buzzer or flash lamp by using a 41 -volt
battery or the transformer described above,
BRASS KEY, 0/9, Chromium plated, 7/6. W.0 .
Mode/ with heavy brass bar and the addition of a
front bracket, 9/6. chromium plated, 10/6. The
above keys are supplied to the Services for Morse
instruction. Slightly smaller Key, 5/, Junior Key,
mounted on a bakellte base together with a buzzer.
5/... Should you feitdre a complete outfit, our D.X.2
Set consists of a heavy key mounted on a large
polished board, 10in. together with a buzzer,
flash lamp, bulb and holder with two switches to
bring either into circuit. Terminals are also provided
for distant vending and recehing, 19/, post Sd.

MICROPHONES
Just the thing for impromptu
concerts, room to room con,
munication, etc. Bakelite table
model 8/9, Suspension type as
illustrated 8,1. Post 86.
Super Model on stand 12/..0
Fitting instructions included.

BUZZERS N o . 2 .
Square single coil model 2/6.

eLHisolt No. 3 HEAVY DUTY double
coil, 4,9, post 8d.

SOLDERING IRONS, Adjustable Bit, 200/250 v.,
9;6, post 6d. STRONG MAGNETS. 9d. each, post 4d.
SEND ld. S. A. E. FOR LIST B.P. OF USEFUL
ELECTRICAL ACCESSORIES. Money refunded if
not completely satisfied. Letters only. Please
include postage, any excess will be refunded.

HIGHSTONE UTILITIES
58 New Wanstead, LONDON. E.11

WHY WORRY?.

WORRY tti,ei art immense
amount of vital force. People

who worry not only use up their
energy during the day by worrying,
but they rob thefriselVes of that
greateSt of all restoratives, sleep.
People who worry can't Sleep.. They
loge their appetite. They Often end
up by getting really ill. How often
have you heard it said, "I am
worried to death " ?

What do you suppose would
happen if a person who was putting
hinfself into mental, moral, and
physical bankruptcy by worrying,
were to convert all this worry
energy into constructive 'action ? In
no time at all he, would have accom-
plished so Much that he would have
nothing tO" worry about. s

Nothing is more discouraging to
a worrying person thah to have
someone say, Oh, don't worry, it
will all come out right " ?

This is not reassuring at all. The
worrying one can't see how it is
going to come out all right. But if
the men and women who worry
could. be shown how to overcome
the troubles and difficulties that cause
worry, . they soon would cease
wasting their very life -blood in
worrying. Instead, they would begin
devoting their energies to a 'con-
structive effort that would gain them
freedom from worry for the rest of
their lives.

You say that sounds plausible, but
can it be done ?

Half feesfoservilg embers of
His Forces

(Apply for Services Rroen Form)

It can be done, and is being done,
by Pelmanism every day in the year.
This is all the more remarkable be-
cause to -day the whole world is its an
upset condition and people are
worrying to an unusual extent. Yet,
every mail brings letters to the
Pelman Institute from grateful
Pelmanists who have ceased to
worry.

People to -day are all too prone to
complain that they just have to
worry. But once they become
Pelmanists they cease this negative
form of thought.

Remember-Everything yon do is
prededed by your attitude of mind

The Pam= Course is fully des-
cribed in a book entitled "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
liook will be sent you, gratis and
poit free, on application to :-

Pelman Institute,
(Established over 40 years)

130, Albion House, New Oxford Street,
London, W.C.1.

Readers who can call at the Institute will be
weleomed. The Director of Instruction will be
pleased to have a talk will' them, and no fee
wi.11 be charged for his advice.

PELM A N (OVERSEAS) INSTITUTES:
NEW YORK, 271 North Avenue, New
Rochelle. MELBOURNE, 395 Flinders
Lane. JOHANNESBURG, P.O. Box 4928.
DURBAN,- Natal Bank Chambers (P.O.
Box 1480). . DELHI, 10 Alipore Road.
CALCUTTA, 102 Clive Street.
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Comments of the Month By F. J. C.

The Roadfarers' Debate on Road Surfaces
NEARLY so members of the Roadfarers'

Club were present at the Clarendon
Hotel, on Saturday, November 2Ist, for

debate on road surfaces, which was preceded
by a luncheon. Lord Kenilworth was in the
chair, and other important members included
Mr. C. G. Grey, Major .Frank Bale, O.B.E.,
A. Logette, A. H. Bentley, A. H. Burgess,
W. G. James' Capt. F. C. Day, J. Dudley
Daymond (chairman), C. A. Smith, W. J.
Mills, Maurice Newnham, Dudley Noble,
H. Boon, T. D. Osborn, R. A. West (secre-
tary), V. S. Bowman, J. L. Callway, E.
Coles -Webb, E. P. Richford, J. E. Rawlinson,
and J. A. Masters. Sir Henry Maybury, who
was to have opened the debate, was ill and
therefore unable to attend.

Lord Brabazon, the president of the Road-
farers' Club, had prepared a paper which
Lord Kenilworth read in opening the debate.
In the course of this paper he said : " I suppose
there are more different road surfaces here
than anywhere else in the world. No one
seems decided as to the best. When I was at
the Ministry of Transport, I discovered that
in the north of London they were pulling up
wood blocks and putting down granite sets,
and in the south of London they were pulling
up granite sets and putting down wood blocks.
But why wood blocks ? Originally to prevent
the noise of horses' hoofs, but if that is the
basis, then I wonder we don't put straw down
everywhere as we used to do for invalids.

Starting from London as you come on
to the Kingston by-pass there are patches'
of bitumen mixtures, each bit about 30o yds.
long, which merit the attention of road users.
As far as I remember, the fourth stretch is
the best, but they all show that bitumen
with its proper mixtures need not be slippery.
Straight asphalt is a death trap, however, and
is self lubricating. Some roads remain dry
looking even in rain, others are always wet
and seem to sweat under certain conditions.
The construction of such should be avoided.

".The change when motoring from one
surface to another without notice is sometimes
very dangerous, as what is a perfectly safe
speed on one surface may be unsafe on an-
other.

" One word as to the ' hard ' or plain
concrete road. Is the 'alternate Bay form
of construction essential, as it gives a poor
ride and often 'gets' in tune with the natural
up and down spring period of a car, when the
most extraordinary results occur. Surely,
as even on railway lines they are starting
to do without breaks for expansion, longer
stretches of concrete roads could be indulged
in.

" As to camber. Could instruction be
given as to which is the right way to ' bank'
a road, or super -elevate it, as they call it, as
I know of some examples of severe banking
which, under icy conditioni, are exceedingly
unpleasant.

Finally, why elevate kerbs ? Is this for
ornament, to keep the water on the road, or
just to keep the accident rate up ? "

Lord Kenilworth expressed the view with
which many will agree, that the roads of this

country are, generally speaking, good, and he
disagreed with one of the speakers who thought
that borough surveyors were responsible for
some of the bad road surfaces. Lord Kenil-
worth displayed great knowledge of road
matters and road policy, and very ably con-
ducted the meeting.

Another famous road authority expressed
pleasure that the Roadfarers' Club has in the
very early stages of its existence realised that
road surfaces are one of the most important
aspects of our difficult road problems. "As
a member of this very important organisation,
which I am certain will perform valuable
work, I believe that if we can make the roads
safe for all, and consider the especial needs of
each section of roadfarer, another great object
of the club will be achieved, Namely an
improvement in the friendliness with which
each will use the roads." Bitterness results
when one particular section uses roads to the
detriment of the other.

"There can be no doubt that our road policy
must be brought into line with modern traffic
needs. It is useless to plan 'new roads unless
great care is expended on the nature of their
surfaces, with intelligent anticipation as to
future developments of road policy. The
Kingston by-pass is a good example of what
I mean. Originally built as the last word in
roads, it had to be reconstructed and widened
a few years later.

" The Government has realised a long time
ago that road surfaces are not all that is
desired, for they formed the Road Research
Board, with an experimental stretch of road
at Harmondsworth, and a laboratory close
by. It has investigated a large number of
problems connected with different types of
road surfaces, the causes of skidding, and the
durability of road surfaces, all inter -related
problems, for not only must the surface be
reasonably skid -proof, but it must remain so
under heavy traffic conditions and the rapid
wear which that brings, and under a variety
of weather conditions.

" These experiments and the conclusions
drawn from them are made known to borough
surveyors; but unfortunately the Ministry of
Transport has not the power to compel their
adoption, except in so far as the main roads
are concerned.

" The colour of the surfaces has a very
marked effect upon road safety. We cannot
say that money has been lacking to bring
about many obvious reforms. The Road
Fund has produced millions every year, but
the money has gone in other directions,
although when the Road Fund was introduced
by Lloyd George he said that it would be used
for no other purpose than the making and
upkeep of roads.

"Whether the Fund after the war will revert
entirely to that purpose no one can say.
But whatever reforms on road surfacts are
proved to be necessary money will be required
in abundance to carry them out. It will also
take years to bring them into effect."

Other views expressed concerned the colour
of roads, whilst Mr. J. A. Masters thought

that a surface which may be good for motorists,
such as a rough macadamised surface, was not
necessarily the best for cyclists.

Mr. V. S. Bowman thought that the
problem should be attacked from the tyre

. point of view, and he mentioned that one
company had produced a method of treating
tyres which made them absolutely skid -proof.

It is not possible here, to report all the
remarks and opinions expressed, but they are
being submitted as a memorandum to the
Minister of Road Transport.

The . toast of the Club was proposed by
Mr. A. Logette, with a reply by Mr. C. G.
Grey ; the Visitors and Press were toasted
by Mr. F. J. Camm, with a response by
Mr. W. J. Mills ; whilst the toast of the
Chairman was proposed by Mr. J. Lindsay
Callway.

New members of the club include the
Marquess of Donegall ; Mr. H. G. Wells
(writer of the famous cycling novel, " The
Wheels of Chance," which was serialised in
this journal just before the war) ; Lt. -Col.
Charles JarrQtt, O.B.E. (founder of the Auto-
mobile Association) ; Leonard Ellis (Secre-
tary of the R.R.A.) ; Prince Birabonga
(famous racing motorist under the name of
B. Bira) ; Col. J. A. A. Pickard, O.B.E.
(Secretary of the Royal Society for Prevention
of Accidents) ; H. Samuelson (Secretary of
the R.A.C.) ; Major Frank Bale, O.B.E.
(one of the founder members of the Order
of the Road) H. Morgan (Junior Car Club) ;
H. Boon (Chloride and Electrical Storage
Co., Ltd.) ; W. J. Bassett-Lowke ; The
Marquess of Queensberry ; Sydney Camm
(Designer of the Hurricane, Typhoon, etc.) ;
and Trevor T. Laler.

The club already has made considerable
progress, and is representative of all sections
of road users. It hopes to play an important
part in post-war road policy and to avoid
the clashes which occurred before the war
between rival road interests. From time to
time, the club will issue memoranda on various
topics affecting the roads and road users,
and it will submit them to the Ministry of
Transport.

The club does not intend to work in oppo-
sition to existing organisations but to adopt an
independent and helpful policy in its efforts
to find solutions to pressing road problems.

When the war is over. we cannot go back to
the old system, and it is a wise move to
found the club during the war when the roads
are comparatively free- from traffic, and to
hammer out a policy which will make road
travel a pleasanter thing than it has ever been.
As a national body the Roadfarers' Club will
take its place as the only Roadfarers' Parliament
representative of all road users, fair to all,
and not favouring any particular section.

The next meeting of this Roadfarers'
Parliament takes place on Saturday, February
6th, when there. is to be- a debate on Road
and Vehicle- Lighting. Membership of the
club is by invitation only. The secretary
is R. A. West, 32, Elm Bank Gardens, Barnes,
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Lights Out
THE city of

automatic
please copy!

Cuikry and Crockery
USERS of hostels in North Wales must now carry

their own cutlery and crockery.

Map Re -issued
HE youth hostel map of England and Wales has been

re -issued in a revised edition.

New Channel -Paris Road
TT has been reported that the Germans are making a

new 13oft. road from Paris to the Channel.

Ordnance Maps Again
ORDNANCE Survey maps, which have been in

short supply, are now'available in greater quan-
tities.

To Wales by Bridge?
AT a meeting of caterers in North Wales, a road

bridge from the Wirral across the Dee estuary
into \Vales was advocated.

Surfacing New Roads
MO avoid the use of imported bitumen, experiments
A are being made with quick -drying compressed

concrete for surfacing new roads.

Regular Hostel, Weekends
THE Scottish Y.H.A. is askjng cycling, clubs to

organise regular youth hostel- week -ends as a
means of keeping hostels open during the winter.

Surcharges Go
'QURCHARGES for the use of fuel are being abolished
" at youth hostels. The latest areas to drop sur-
charges are the South Coast and the West Riding.

More Hostel Users -

DURING 1942 a.total of 31,158 visitors stayed at the
hostels of the Y.H.A., Manchester Regional

Group, compared with 24,656 in the previous year.

 Cyclists and New Tyne Tunnel
ENGINEERS planning a new tunnel under the

Tyne between Howdon and South Shields are
giving consideration to a scheme for escalators for
Cyclists using the tunnel.

More London Hostelers
MEMBERSHIP of  the Y.H.A. in the London

Region was 22,760 at the end of the financial
year, compared with 30,875 in 1939, 16,896 in 1940,
and 16,199 in 1941.

Stole Vicar's Bicycle
AMAN who stole the Vicar of Newnham's bicycle

was sent to prison for fourteen days at Hitchin.
He was said to have sold the stolen machine to an
American soldier.

New Youth Hostels
TWO new youth hostels are to be opened in the

Manchester area shortly. 'They are situated at
Whitehough Grange, near Barley, close to the famous
Lancashire landmark, Pendle Hill, and at The Hall,

' Castleton, the Derbyshire resort.

Better Bicycle Facilities
THE L.N.E. Railway is to fit bicycle stands at

' suburban and country stations to accommodate
the machines used by passengers travelling to and from
stations. Existing facilities have become inadequate.
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French Prices Con-
trolled.

TICH-Y. radio recently
stated that the prices

of bicycles in France are to
be controlled. The control
applies to both new and
seChrid-hand Machines, and
to wholesale as well as retail
prices. Second-hand
machines must not be sold
at prices which exceed those
for new. ones of the same
type.

.44-.4407r,-7-4--"7=240. New High Record
A NEW high membership
" record has been made
by the Scottish Y.H.A.
During 1942 a total of
29,032 members was en-
rolled.. Previous figures
Were : 1939, 18,720 (highest
pre-war membership); 1940,
15,870; and -1941, 21,594 -
Most of the newcomers are
young cyclists.

Bicycle v Tram.
at York A BOY who stole the bicycle of a Glasgow insurance

day vlilleecitasr was ourlaisdirnotgintle
machine netthas decided to put out all its" "et:traffic signals. Other towns and cities seized the bicycle and the boy, but, the latter made bff

0n''a tram, only to be followed and caught by the
owner.

Rail Vouchers Cancelled
THE Ministry of Transport has cancelled the point-

to-point rail vouchers issued to cyclists by the
national cycling bodies, and the youth hostels associa-
tions. Members using these vouchers were permitted
to travel by rail to one station and return from another.

" Bitterly, Ashamed"
AT a meeting of the Town and Country Planning

Msociation in London, Mr. W. H. Atwell, presi-
dent of the Royal Institute of British Architects, said :
" The ordinary citizen is bittetly ashamed of the
slaughter on our roads, particularly of children, and
demands that the new planning shall devOte itself
seriously to dealing with this blot on our national life."

Most Popular Scots Hostel
OCE again,, LocleEck youth hostel, in Argyllshire,

is the most popular youth hostel in Scotland.
During 1942 it had 10,349 overnight visitors. Other
hostels with good attendances were : Creag Dhu (9,466),
Glen Loin (9,208), Strone (7,979), Edinburgh (7,745),
Fintry (7,330), and Ledard (7,090). All these hostels,
except Edinburgh, arc in the popular Loch -Lomond -
Trossachs area.

Round the Top of the World
QENDING his congratulations on the opening of the
" new Alaskan -Canadian military highway, Mr.
Henry Wallace, vice-presi-
dent of the U.S.A., pre-
dicted that the new road
would be " part of an
eventual highway serving
the New \Vona from the
south of South America to
Siberia," and went on to
say that in the , not too
distant future it will be
possible to travel overland
from Buenos Aires to
Moscow.

Famous Hostel
Closed

DERWENT HALL
youth hostel, opened

by the Prince of Wales in
1932, has been closed. Its
site is to be covered by a
new reservoir. The week-
end the hostel closed, some
16o cyclists and hikers
held a party, and next day
helped to dismantle and
pack the hostel's equip:
ment.

Increase at Manchester
A T the annual general meeting of the Youth Hostels
" Association, Manchester Regional Group, it was
reported that during 1942 the total membership had
grown to 10,448, an increase of 34 percent. over the
preceding year.

Famous Pilgrimage Recalled
raNE of the most famous pilgrimages by bicycle is- recalled by the death of Lady Elspeth Campbell.
In 1895 she led a party of Campbells into Glencot
in an effort to overcome the hatred which had been felt
between the Macdonalds and the Campbells since the
Massacre ih 1692. Lady lilspeth rode through Glencoe
on a bicycle, one of the first women riders to do this.
Forty years later,she was a passenger in the first vehicle
to traverse the new Glencoe road.
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Deserter Steals Bicycle
AA

DESERTER who stole a bicycle from a Falkirk
works was fined £t recently at a local court. It

' was stated that the man rode the machine to Glasgow,
where he tried to sell it, kit the roan to whom it was
offered was suspicious and notified the police.

Vice-president's Golden Anniversary
FOUNDER member and first secretary of the

Finsbury Park C.C., of which he is now a vice-
president, Mr. A. C. Crane has celebrated -the golden
anniversary of his wedding. He is president of the
North Middx.. and Herts C.A., and'. a member of the
1%0:P.C.

A Clubman's Death in Action
1190BERT ATTEWELL, Nottingham Wheelers, lost
J.% his life when the submarine on which he was
serving was sunk by enemy action. He was only 21
and was winning prizes in road time trials when he
was 17.

Their Century
rIVER too Sheffield Phcenix members are serving
'1/41 with the Forces.

Zenith Wheelers' Loss
DAVID BURNESS, Zenith :Wheelers and West of

Scotland road and track champion, has died of
wounds in Libya. He served with the H.L.I.

A Good Record
FORTY members of the Fulham and Kensington

section of the National Clarion C.C. are in the
Forces. Two are prisoners Of war.

Lion Road Club Re-forms
AFORMER fairly prominent North London club,

the Lion Road Club, has re-formed. It ceased
activities two years ago owing to dearth of active
members.

Clubs Combine
DYRAMID ROAD CLUB and Abbotsford Park
A Road Club-both, of Sheffield-are combining .
to provide open sporting events during the winter.

Smith Parker's " Tour"
QMITH PARKER,. Cheshire Road Club, joint
" holder of the London -Liverpool tandem tricycle
record, is with the Royal Navy. Since his entry he has
made at least one trip round the world.

In Japanese Hands'
'JEWS is to hand that Tommy Craigie, Barnesbury
1-.4 C.C., who was posted missing months ago, is a
prisoner of war in Japanese hands.

No Luck !
FIVE members of the Kensington and Fulham

Section of the National Clarion C.C., made an

Seen by the wayside : The Telford Memorial seat, at Westerkirk, near
Langholm, close to the famous roadmaker's birthplace at. Glendinning.

attempt on their club's London -Guildford -London
record. Only two finished and both failed.

A Novel Club
BRITISH prisoners of war in an Italian camp have

formed a cycling club which has become affiliated
to the National Cyclists' Union.

D,F,M. for Leeds Clubman ,

QERGE.A,NT-PILOT FRANK ALLISON, Leeds
" Clarion C.C., has been awarded the Distinguished
Flying Medal.

Cumnock Rally
ATIONAI, conditions permitting, the famous

Cumnock Rally will be held this year during the
week -end June 26-27.
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Around the heelworld
By ICARUS

Kenilworth speaking at the Roadfarers' Club lunch reported on page 25.

B.S.A. and Cut Chain Wheels
C. A. (BATH ROAD) SMITH, who for
s-" many years has been advocating correct
tooth form for chain wheels, and has taken the
matter up with many manufacturers, writes :

" After all these years of my claiming the
superiority of gear ' cut ' wheels, B.S.A.
Cycles, Ltd. write me that I have' their full
permission to inform the Press that their
chain wheels are now gear cut to B.S.I.
specification. With such a lead those is no
doubt that the trade will forsake the idea of
stamping out gear wheels. It may be a
little cheaper, but look at all the trouble
from replacement of gears, chains breaking,
and discontent generally. The B.S.I. (British
Standards Institution), formed in 1901 as the
Engineering Standards 'Committee, gave the
cycle trade all information re Steel Roller
Chains and Chain Wheels,' and recommended
the trade to cut the chain wheels. What did
the trade do ? They ignored the blessings
of free advice and said cutting chain wheels
was too expensive. And yet they spent no
end of money on B.S.I. services, to which I
have called attention before. The chairman
of a big company recently wrote me how he
enjoyed his cycle trips and how his friends
joined in them, and all remarked how nicely
the machines ran ! In the July number of
THE CYCLIST diagrams were given of these
remarkable gears showing how they differed
from the correct form of tooth form !

" I hope that the other large concerns will
go into the matter, and, as I have said before,
the small firms here have a chance of intro-
ducing cut' gears to the enthusiastic cyclists
who support them. Start on these club
riders and it will not be long before the word
' cut' gears will be on everyone's tongue.
I believe ' cut' gears to be as big an improve-
ment as the pneumatic tyre was to the
bicycle 4o years ago. (I started to cycle on
solid tyres in 188; !) "

The New Lamp Masks

FRANK URRY tells me that the new lamp
mask for cycle headlamps, which is

supposed to be designed to give more light,
is a complete failure. He finds it gives
less, much less. This funnel -shape design is
the best the combined Ministries of War
Transport and Supplies can do, apparently.

Road Accidents
THE number of fatal road accidents

occurring on the roads of Great Britain
during the black -out in October, 1942, has
greatly increased.

Figures show that out of a total of 697
persons killed, 285 lost their lives in the hours
of darkness. In the previous month the total
was 553, of which deaths during the black -out

only 158.
The figures point to the need for greater

caution on the part of all road users. Pedes-
trians are again reminded that it is not safe
to rely on drivers seeing them. They should
act rather on the assumption that drivers
cannot see them. They can also help to
protect themselves by wearing or carrying
something light in colour.

Drivers are urged to regulate their speed
so that they can pull up within the range of
their vision, and to see that their lamps are
properly adjusted.

The increase of fatal accidents to pedal
cyclists in the blackout from 14 in September
to 38 in October should underline the
importance of seeing that lights and brakes
are in proper working order.

The figures for October contain a warning
-but they also contain a message of
encouragement. Deaths in the black -out in
this month since the beginning of the war
have steadily decreased. -They are as
follows

October, 1939-561
1940-501

!) 1941-378
1942-285

Record Passed
LEONARD ELLIS, secretary of the R,R.A.,

informs me that the record claimed by
R. Morford, of the South Western Road Club,
and G. E. Lawrie, of the Viking Road Club,
for the tandem tricycle four-hour record, in
respect of their ride of 2321 miles on July
26th, 1942, has been passed by the R.R.A.
Committee.

The Cycle and Motor Cycle Trades and
the Red Cross

WORKERS throughout the country are
contributing £5o,000 a week to the

Red Cross through the Penny -a -Week Fund.

A great effort is now being made by industry
to secure at least similar regular support
from employers.

H.R.H. The Duke of Gloucester, president
of the Red Cross and St. John Fund, a short
while ago asked Sir Harold Bowden, Bart.,
G.B.E., to make an appeal to the cycle and
motor -cycle trades; and Sir Harold gladly
consented to do so. Immediate and enthusiastic
support was forthcoming from the British
Cycle and Motor Cycle Manufacturers and
Traders' Union. An extremely strong
committee was formed under Sir Harold
Bowden's chairmanship, consisting of Mr.
Gilbert Smith, Major Frank Smith, Mr.
Herbert Goodwin, Mr. C. E. Wallis and
Major H. R. Watling. The committee thus
includes the president and director of the
UniOn and the two surviving immediate past
presidents.

Sir Harold Bowden has sent a letter to a
large number of those engaged in the two
industries concerned, asking for their generous
support for " The Cycle and Motor Cycle
Trades Red Cross Fund."

It is recognised that many firms and
individuals are already supporting the Red
Cross, and indeed some have contributed
handsomely to the Red Cross Sports Appeal
recently directed to those interested in cycling
as a sport. The committee feels, however,
that in spite of this fact the cause is so
deserving and the need so urgent that the
response to this further appeal will be
immediate and generous.

Most of the activities of the Red Cross in
war -time are common knowledge. What is not
so well known is that the Red Cross is the
only agency through which parcels, including
food parcels, can be sent to prisoners of war.
In this service alone the annual expenditure is
£4,500,000-a figure which cannot diminish,
and may be expected to increase as major
operations develop. On the basis of its current
expenditure and commitments the Duke of
Gloucester's Fund can only just make both
ends meet.

A feature of Sir Harold Bowden's appeal is
that subscribers are being urged to contribute
annually, under covenant, for the duration of
the war. The Red Cross, which is exempt from
income tax, thus obtains double benefit from
each subscription without extra cost to the
contributor. This Fund is exclusive to the
cycle and motor -cycle trades. It constitutes
more than an opportunity to assist a great
cause-it is a challenge to these industries.

Subscriptions or inquiries should be
addressed to The Cycle and Motor Cycle
Trades Red Cross Fund at St. James's
Palace, S.W. t. Lists of subscribers will be
published each week in the cycling and motor-
cycling press.

N.C.U. Diaries for Members Serving Abroad
CLUBS wishing to send a copy of the

N.C.U. Diary to members serving
abroad may purchase the diaries in lots of
not less than one dozen at 2s. per copy instead
of 2S. 6d.

In making application for this concession,
a certificate must be sent to the Union,
signed by the secretary, certifying that the
diaries are definitely required for members
serving abroad only.

Too Much Camouflage

THE N.C.U. has just settled an interesting
case in favour of one of its members.

In some part of England the roads were being
_camouflaged with an apparently sticky sub-
stance, and the N.C.U. member skidded and

(Continued on page 28)
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(Continued from page 27.)
sustained injuries. The defence of the con-
tractors was ,that he had passed over this road
more than a number of times and knew that
these operations were taking place, and in
consequence, therefore, the fault was his.
The Union's submission was, however, that
they had 'no look -out man and no warning
notice, and that their member could not
possibly be expected to conclude that the
road was in a dangerous condition if no warn-
ing to that effect was given, and further, that
the contractors were evidently saving the
expense of a look -out man and in consequence
the cyclist sustained injury. The Union's
submission proved to be a good one, and
damages were awarded to the member.

R.A.F. to Get 170,000 Bicycles
SIX bicycle manufacturers, have now com-

pleted the delivery of 170,000 standard
machines for use on airfields. Pilots, among
others, now use them to cycle to and from
their aircraft and so save petrol. A proportion
of the new machines are painted white for
safety in the black -out. .

Bicycle Thefts in America \

MR. J. EDGAR HOOVER, Chief of the
Federal Bureau of Investigation, re-

cently commented on the great increase of
thefts in bicycles and accessories in America.
As in this country, when the theft is reporteli
the owners are unable to give a description
of their machines. Very, few are able to give
the serial number. Many American muni-
cipalities have adopted licensing of bicycles,
and this has resulted in a reduction in thefts.

Need or Shall?
THE Lighting Restrictions Order for 1940

states that it is illegal for any light to be

displayed otherwise than in a roofed building,
closed vehicle, or other covered enclosure,
and states that in the case of a bicycle it
shall display the lights required by the Road
Transport Lighting Act, 1927, which says
that only a single lamp showing a white light
to the front instead of two such lamps need
be carried. A cyclist was recently prosecuted
and convicted because he carried two head-
lamps showing a white light. He was fined
5s. The case on appeal.was heard in the King's
Bench Division, and Lord Chief Justice of
England Viscount Caldecote upheld the
decision. Thus, the word need in the Act
means shall. Yet the same Act states that a
cyclist wheeling a bicycle after dark may do so
provided he keeps to the left-hand side of
the road and need not show a light. By in-
ference, therefore; this must mean he shall
not show a light.

Notts Centre Massed Start Meeting
THE affiliated clubs of the Notts Centre

met on December 1st, 1942, in Notting-
hamshire to discuss the Emergency Com-
mittee's massed start circular. The chair
was taken by Mr. Jack Holdsworth, the late
National Organiser for Cycling, and the
secretary of the Union, A. P. Chamberlin,
was present. After a meeting of considerable
interest, any questions were the order of the
day, but no proposition desiring an alteration of
the present rules of the Union was submitted.

N.C.U. Centres and Massed Start Racing
UP to date, five centres have held special

general meetings to discuss the Union's
massed start circular. They are :

South Yorks and North Derby;
Birmingham and Midland ;
London ;
Devon and Cornwall ;
Nottinghamshire.

The secretary of the Union, A. P. Cham-
berlin, has attended all of these meetings
with, the exception of the Devon and Corn-
wall Centre, where the date clashed.

All these centres have decided to uphold
the 'present rules of the Union, and no
resolution has found favour in which any
alteration of rule has been suggested.

,"Massed' Start Meeting
ASPECIAL general meeting of the Birming-

ham and Midland Centre was held at the
Friends' Institute, Birmingham, at 5.30 p.m.
on Saturday, November 28th. Mr. A. E.
Taylor Was in the chair, and was supported
by the secretary of the Union, A. P. Chamber-
lin. At the outset of the meeting the chairman
explained that every possible latitude would
be given to delegates to thoroughly explore
the matters referred to by the N.C.U. Emer-
gency Committee's statement on massed start
racing.

At the commencement of the meeting one
delegate expressed the opinion that it was not
necessary for the statement to be read again,
because all the clubs should have had their
instructions as to which way to vote. The
chairman ruled, however, that the statement
should be read paragraph by paragraph, and
any questions arising therefrom would be
answered by the secretary of the Union.
This was done, and much lively discussion
resulted.

Mr. Chamberlin was able to explain every
detail of the controversy from the beginning
to the present date to the meeting, and a
resolution was moved by Mr. M. P.
McCormack : " That the Birmingham and
Midland  Centre supported the Emergency
Committee's statement on massed start
racing, and agreed to abide by the rules of the
Union." This was carried (delegates only
voting) by 27 to 9. -

What the Clubs are Doing
Roller Contest for Glasgow ?
THE Douglas C.C. is making an effort to hold an

open roller contest in the Glasgow area this spring.

Now C. SIM.
ASHBURNER, a founder of the Crawick

A Wheelers, is now a Company Sergeant-Major
:n West Africa.

New Scots Promotions
VOR the first time since the club's inception, the
A St. Christopher's C.C., of Glasgow, will be

. holding two opens, at 25 -and so miles, this season.

More Scots Events
GLASGOW'S new cycling body, the Belle Stir

Road Club, is -to add to the 1943 list of open
events beholding four time -trials, two for men and two
for women.

Douglas Men in Forces
THREE well-known members of the Douglas C.C.,

of Glasgow, have just joined the Forces. They
are James Renwick, Nelson Robertson, and Robert
Gibson.

Briggs in Scotland
mu ALTER BRIGGS, former C.T.C. official in

Yorkshire, has been stationed in Scotland re-
cently, and has made good friends amongst the local
cyclists.

Third Man's Promise
JAMEST SCOTT, Crawick Wheelers, 17 -year -old

brother of Bill and David Scott, the South of
Scotland cracks, has promised to take time-trialing
seriously during the coming season.

More Record Attempts?
ThUNCAN McCALLUM and Joe Macrae, Douglas
4- C.C., holders of the Glasgow -Dundee -and -Back
tandem record of the R.R.A., of .Scotland, have designs
on ,the Glasgow-Oban-and-Back record.

Scott in. England
BILL SCOTT, Crawick Wheelers, holder of the

Scottish 25, 30 and so records, is at present
stationed in the North of
England. Although he is a
colliery worker, there seems no
immediate prospect of his release
from the Royal Engineers.

Shotts Riders Called up
FIVE prominent members, of

the Shotts Wheelers, a
Lanarkshire club, have been
called up. They are J. ,D.
White, S. Grahom; G. Stewart,
W. Corbett and A. - Glen.
Champion of the club is T.
Tucker Brown, and novice
champion W. Corbett.

Not so long ago this little machine was the toy of playboys
on one of the beaches of America. To -day it serves a useful
purpose in London, transporting parcels of hospital essentials.

Scots Star a Miner
TACK CONNER, , the young
J St.  Christopher's C.C.,
Glasgow, road star, is now
working at a West of Scotland
colliery. He registered for the
Royal Marines, but later elected
to become a miner. He is now
time -trials secretary of his club.

Cyclists' Information Bureau
THE .National Clarion C.C., Glasgow Section, has

opened a Cyclists' Information Bureau at its
clubrooms at a, Northbum Street, Glasgow, C.4.
Members will attend every Wednesday evening and
answer questions relating to all aspects of cycling.

Hundred at Royal Albert Gathering
OVER too members and friends attended the annual

prize -giving of the Royal Albert C.C. at Lark -
hall. " Lion " of the gathering, was -Alex. Gilchrist,
3o -year -old rider who is the fastest man the club has
produced. He won club championship, as well as the
veteran's trophy and the club's open 25.

South Scotland Success
SUCCESS attended the annual prize -giving of the

Upper Nithsdale C.C., of Kirkconnel, when over
too members and friends 'were present. Mrs. Wilson,
wife of . Lieutenant -Colonel Wilson, presented the
prizes, and principal recipients were Alex. Gilchrist
(Royal Albert C.C.), David Scott (Crawick Wheelers),
and A. Adams (Upper Nithsdale).

Meeting of Scots Cyclists
THE special general meeting of the Scottish Kmateur

C.A. to consider an executive proposal to revert
to the 5939 constitution has been called for Sunday,
January 17th, at 1 p.m., at Bo'ness, West Lothian.
All affiliated associations and clubs are being circularised
by the secretary, Harry Price. The S.A.C.A. is the
controlling body of road, sport in Scotland, and has a
reciprocal agreement with the Road Time Trials
Council.

Nelson Wheelers Dine
THE annual dinner of the Nelson Wheelers C.C.,

held on November 21st at Nelson, Lanes, was
attended by 6o members and friends, who voted the
affair the best of the series to date. Rex Coley (" Ragged
Staff ") travelled specially from London to be present,
and congratulated the club on its wonderful achieve-
ments. Miss Gwendolen Stiff, the " Wheelers' "
secretary, who organised the dinner, received a special
cup for her performance in the Bon Amis " too "
last season.

Fastest. Mid -Scotland Rider
BEST Mid -Scotland cyclist of 1942 is Alex. Gilchrist,

Royal Albert C.C., who broke club records at
25 and so miles, with times of hr. 3 mins. 46 secs. and
2 hr. IS min:s. 5 secs. respectively.
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I Ride in the Hcray Country
By PETER LINCOLN

The Town Hall, Newtown, Isle of Wight. Originally the old capital town, it is now
just a quiet, almost forgotten corner of the island. Its old inn, The "Noah's Ark"

(centre) is closed, and the Town. Hall held in trust and used as a Y.H.A. centre.

WE often talk of " local atmosphere "
when we are discussing novelists
and the writers of books, and it is

always interesting to the tourist, whether he
covers the ground on foot, or on a cycle, to
linger in a district where an author of renown
has lived, and where places and place-names
may be linked with books and episodes in
books: Now, I wonder whether -any author
ever put so much- strong and vivid " local
atmosphere " into his works as Thomas
Hardy ? His Wessex novels abound in the
" atmosphere " of real places in his beloved
Dorset, and there is an added interest in
touring around in an area which is so closely
and wonderfully associated with a great
writer. Dorchester, the county town of
Dorset, is the " Casterbridge " of the Hardy
novels, and the novelist lived in the town for
some years. Now Dorchester is an ancient
place indeed ; in it, we may slip right back
to Roman times, and we may see a Roman
amphitheatre just outside the town. And if
we feel that Roman times are too far back for
our fancy, then let us take a ,peep at a quaint
old building, still known as Judge Jeffreys's
Lodgings " on account of the fact that the
house was used by that fierce and blood-
thirsty judge at the period of the " Bloody
Assize." Always make a point of looking at
any statues in a town, and here in Dorchester
see the one erected to the memory of the
dialect -poet of Dorset-William Barnes, who
died in 1886.

We have only to ride out to Upper Bock-
hampton to see the birthplace of Hardy-a
grand old thatched house which seems a
fitting place in which such a great interpreter
of the village, and the life of rural people,
should first have seen the light of day. By
the way, if you are interested in earth -works,
and things prehistoric, slip out some three
miles from the town of Dorchester, and you
will see the mighty prehistoric earth -work of
Maiden Castle, crowning a hill.

Salisbury
We must think of Dorset and Wiltshire

together if We are to get the essential atmo-
sphere of Hardy and his work. And we just

cannot be in the Wessex districts without
journeying to Salisbury, where the great
cathedral (unique because it is the only one
of our English cathedrals built throughout in
the one style) stands as a wondrous shrine,
keeping watch, as it were, over the whole
area. The " one style " is Early English, and
the central spire rises like a finger pointing
to Heaiien-a marvellous landmark to the
traveller crossing Salisbury Plain. I know
of no English cathedral which has such a
perfect setting as Salisbury-the Close is
just as you would wish a Close to be-peaceful,
dignified, with stately houses and an atmo-
sphere which breathes beauty above all the
sordidness, the clamour, and the cheapness
of the world. The 15th -century " Poultry
Cross " is something else which Salisbury
offers to the traveller with seeing eyes and
understanding heart-and if perchance you
happen to visit the " George " Inn, in High
Street, you may see some interesting 15th -
century woodwork.

Blandford is a Dorset town which I love ;
it has Georgian dignity and an air of stateliness.
There was a great and ruinous fire in Bland -
ford in the year 1731, and much was destroyed,
but the " Old House " in the Close survived
the tragedy, and you may still admire its
moulded chimneys, its red brick structure, and
its spreading eaves. Blandford, in the olden
days, was called Blandford Forum, and in the
Hardy novels it becomes " Shottesford
Forum."

Old " Shaston "
Let us to Shaftesbury, or to give its old

name, " Shaston." It occupies a wonderful
position on a hill-a hill overlooking the lovely
Vale of Blackmore--of which Hardy gives a
great and moving picture in his " Tess of the
d'Urbervilles." It is surprising to think
to -day that there was a time when sleepy old
" Shaston " was a busy, thriving town,
possessing a great abbey, a royal mint, and no
less than a dozen churches. Only three of the
latter survive, but there are still some remains
of an ancient abbey.

My best memories of Wessex centre. around

old Wimborne, where the Minster is surely
one of the very noblest shrines in our land.
Unlike Salisbury Cathedral, one cannot say
that Wimborne Minster offers us one pure
style, for the central tower is Early No/man ;
the east end is Early English, while the west
end shows 16th -century characteristic's. But
it is not a " muddle "-and one feels that in
Wimborne Minster one is in a place of hal-
lowed stones, of wondrous atmosphere, and
there is a sense of awe associated with the
place which is akin to that one experiences
on a first visit to York Minster. In a niche of
the south choir aisle, the visitor may see the
stone coffin of one Anthony Etricke, a man
who imagined that he knew exactly the year
in which he would die. Evidently a man who
believed in " having everything ready for any
event" he had his coffin made, and even
went to the length of having the date inscribed
on it-the date 1691. But the great reaper
was tardy in coming for Anthony, and he did
not actually die until the year 1703. So the
date had to be altered on his coffin, and you
may quite clearly see the alteraton to the
figures to -day ! Here in Wimborne Minster
one may see one of those amazing astronomical
clocks-similar to the one in Wells Cathedral.
This one at Wimborne is said to have been
made by Peter Lightfoot, in 1325. The clock
is connected to a figure in the wall outside the
church (like " Jack " at Wells) and appears
to strike the quarters on bells, but I believe
that the striking is really performed by
hammers which are hidden from view.

" Saudbourne "
Thomas Hardy called Bournemouth " Sand -

bourne " and one can imagine that under the
novelist's name the famous place would have
been just as famous-and gay posters on our
hoardings would have lured us to " Sand -
bourne " just as easily, and as surely, as they
tempt us to take a " Southern express " to
Bpurnitnouth, there to bask in sunshine, and
to derive benefit from the pine woods, and
gaiety from all the amusements which an
enterprising municipality provides. But we
must not imagine that Bournemouth has
nothing ancient and historic to offer us;
one may seek the quietude and peace of a
grey old Norman Priory, in a lovely setting
between the Stour and the Avon at Christ-
church. And Christchurch Priory is a great
building ; its architectural beauty is one of
very high order ; it stands as a wonderful
tribute to Norman builders, and he who rides
to Bournemouth, and fails to ride on to
Christchurch, is foolish indeed. There is
some particularly rich work outside the north
transept, and the, reconstructed choir, in the
Perpendicular style, is wondrously light and
beautiful. The chantry chapels are well worth
time and attention, and there is one built by
Margaret Pole, Countess of Salisbury, who
was beheaded in 1541.

Weymouth
Our little tour of the Hardy country comes

to a close, but if time permitted we would
journey to Weymouth and look long at
old Georgian houses ; we would note the
figure of King George III on horseback, cut
in the turf off a hillside. We would go to
Corfe Castle, between Wareham and Swanage.
But we will not forget Sherborne, on the
northern borders of the Hardy country-and
named by the novelist " Sherton Abbas."
And here we may see an Abbey Church in
splendid preservation - showing various
architectural styles, from Norman to Per-
pendicular. ar
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Before you take your cycle out on to
the road, if only for a short journey,
see that your tyres are pumped up hard. 99°/0 of pre-
mature cycle tyre failures are caused by under -inflation.
Today, every ounce of rubber is precious ! Cycle tyres
must last longer. By keeping them hard when in use you
will make sure of obtaining maximum wear from them.

Got tote hard
these days

fr-----Th
/ Repair slow punctures

and renew faulty valve

rubber immediately.

KEEP UP THE

PRESSURErfit331.111t

2/1 323

Cycling in Kent, the Garden of England,
you will feel safer on such fulls as
Cudham with its gradient of one in
four, if your brakis are fitted with
Ferodo Blocks. These brake blocks are
efficient in wet or fine, and combine
smooth, silent action and lasting service
with a wide margin of safety. On such
hills as Cudham . . .

ks

THAT'S WHERE YOU NEED

aee.weatize2t BRAKE BLOCKS
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WAYSIDE THOUGHTS
By F. J. URRY

The old church at Wisley, Surrey, ire winter garb.

The Right Method
IHAVE always contested that the majority of bicycles

are over -geared, with the result that cycling can be
hard work when an autumn wind-or any other for
that matter-goes prowling across the land from the
direction in which you want to proceed. In October
I wanted 4o spend a week -end with an old friend of
mine who has turned farmer amid the delectable country
that lies in' the Clun Valley, amid the highlands of
Salop. I gave myself just six hours of daylight to do
the 6o -odd miles, expecting, or at least hoping, for
a mild day of mellow- sunshine, when I- knew the
journey would he a joyful and easy massage. But
though the day was mild enough,, it was, very much
alive with a nor'wester that flung the leaves of wayside
trees at me as I passed by, and made my passage a
matter of circumspect pedalling on a 6oin. gear into
the gale, and taking the slope summits on a 45in.
As far as Bridgnorth the wind was pressing my left
shoulder, and the shelter of the hedges was gracious:
but I knew that after an early tea in the " Loyal Town,"
when I turned into the funnel of Come Vale, that wind
would riot straight down the road over which I was
bound. It did. But my little gears kept me going at a
steady to m.p.h. without any feeling of weariness, and
the few riders I passed by, struggling with their 7oin.
ratios, probably wondered why the grey -headed rider
could make ground so easily. Just full use of the ankles
combined with a low gear-only that and nothing more.
It was one more lesson-if one were needed-of the
value of very moderate gearing for ordinary touring
purposes ; 6a Miles of windy riding through comely
country, and an appetite of marvellous proportion at
the end of the journey.

The Jolly Country
HAT was a glorious week-and spent in the con- -

genial company of farmers, cattle dealers,
auctioneers and men of the soil, hard as nails, and
possessing thirsts which made my tea -drinking exploits
seem completely feeble. Another friend of mine,
who has recently bought a small estate adjacent to
Clunbury, took us for a ride on a glorious Sunday
morning over Titter Hill, at the foot of which stand
the ruins of Hopton Castle, one of the Border strong-
holds. Up we went thropgh the colOured woods, and
out among the heather and bracken to the windy ridge,
whence the visions of the land from this 1,300 foot
eminence were sunny, misty pictures of loveliness.
This man, who led the way on the most expensive of
bicycles, said theSe were the roads he loved to roam,
these upland ways over the top, for this was cycling
with the flavour of real adventure. When he wanted
to go fast in normal times, there was the car for the
satisfaction of quickness ; but it was a soulless business
mopping up miles in a hurried phantasmagoria. And
being a nationally noted photographer, he should know.
Plums, apples, damsons, mushrooms, nuts-they all
came within the menu of that week -end : in addition
to jugged hare, roast partridges, and that speciality of
the country, grilled ham and eggs. Surely these farmers
are working hard in these urgent times, but at least
they have the solace of good feeding, and the open air.
Lucky you will count me, and lucky I am to claim such
friends ; but when you have been wandering this land
on a bicycle for more than half a century, you would
be but a poor individual if the spirit of comradeship
had never strayed outside the immediate hotine circle.
Those three days were good, and I will go again in the
days to come.
From Over the Water
FOR some weeks now I have been riding an American

bicycle, not the type you so frequently see
illustrated in the press, but a machine built on English

lines, and equipped with English saddle, tyres, brakes,
and Cyclo gear. It came about like this. Some months
ago Mr. Frank Schwinn, one of the big cycle manu-
facturers of Chicago, U.S.A., and an old friend of mine,
sent me a pair of racing hubs and asked me to try
them. I told him I could not get a bicycle worthy
of these excellent hubs until the war was over, fnd
his response was to send me a frame and fittings (chain -
wheel, forks, etc.) which, remarkable to relate, came
to hand a few weeks ago, for to be quite candid I did
not expect it would find travel room. It took me. uite
a long time to discover the needed oddments to make
a canplete biCYcle,hut my trade friends searched their
stores and 'finally I was fixed up -with an outfit, com-
pleted by a Cyclo gear giving 45M., 6oin. and 68in.,
through the good offices of Mr. Louis Camillia of
that Company. It is a beautiful machine, moderately
light, very easy running, with most comfortable position
and steering. The only special thing about it is that a
steering lock is concealed in the column, and with the
turning of a Yale key the steering is firmly locked.
This is the neatest, lightest and most serviceable cycle
lock I have seen, and I unds-stand one of our big
English marers has taken over the British rights of
production. This type of safety lock will become very
Popular, for it is foolproof, cannot be tampered with,
and is reasonable in cost to produce. The hubs, too,
are a very fine job, built forssix days' racing with dural
flanges, using short spokes, and the set -out is on the
highest plane. In its first zoo miles of travel the machine
has charmed me.

The .$hort Answer
A MAN who passes me regularly
" on the way to work stopped his
car and asked me why I seem to
ride a bicycle so easily. In a way
it wa.s'a compliment, but I am afraid
my reply was terse and to the point,
for I just said, " regularity, a low
gear, and the best bicycle I can
buy." But considering the matter
at leisure, I am not sure that that
immediate response to the query
was not all that was necessary, for
it does contain the secrets :of easy
riding, if secrets they be. How
difficult it is to convince people that
such is the case, and I am reminded
of the ancient saying that 'advice
gratis seldom great is," yet in this
case it is at least true that if an
indivual wants to ride in ease and
comfort he or she must have the
right bicycle positioned correctly,
and must be in practice-I won't say
fit, because that word denotes some
form of athleticism, and that is
certainly not essential to easy riding.
I have found from time to time
when in the company of beginners,
that they are too anxious to " get
there," to push on with the fixed
notion that achievement is the only
thing, and often enough to ignore
the need for feeding. If you would
ride for the sheer joy of travel,
achievement is the last thing to be
considered, just because it will come
all in due course without worrying
about it ; but feeding-susteriance-
is important, and should not be
ignored, because curiously enough
one does not feel hungry when
cycling, but when one does eat is

frequently surprised at the quantity of food necessary
to assuage appetite. If people will only grant themselves
an intelligent approach to cycling, they will be most
agreeably astonished how much cycling has to offer in
return. It grows on you : its healthiness, its freedom,
and its individualism.

The Terse Response
'THE pity is that to -day we cannot buy the very best
+ type of bicycle, unless we are lucky enough to pick

up a second-hand machine of our size and kind ; and
that indeed is the beat way of bicycle buying now.
But such machines are not easy to obtain, for owners
know their worth as articles for their own pleasure
and convenience, and are not keen to sell even if they
themselves are unable to constantly use them. .1
know numerous lads in the Forces who could obtain
extraordinary prices for their machines, but will not
part with them because they want their service and
pleasure when leave time comes round. I know, too,
an old cycling acquaintance with a real love of the
pastime and the posselsor of several high-class machines,
who is also a golfer, and a fellow member of his club
asked him to sell one of his mounts. " Right," said
he, " you can -have one, but I'll choose it." " How
much, the would-be cyclist asked. " Seventy
pounds," was the staggering reply, " and remember I
have not asked you to buy it. Three years ago I
told you to buy a bicycle, the best you could get,
and you laughed at me, and said I was a cycling crank.
Perhaps I am, but at least I am travel free to -day, with
the best possible piece of machinery of pm -war vintage
under me." .1 cannot record what the other fellow
said, and perhaps it is as. well. If you are fortunate
enough to have a decent machine, that true little tale
is worth remembering, for until the war is over the
best type of bicycle will not be obtainable, and, if I
read the signs aright, even the war -time utility type
are most difficult to get. Therefore, take care of your
property ; keep the tyres decently hard, the bearings
adjusted and lubricated, and you have a jolly good
servant with which to go roaming.

This Fine Thing
'THERE is another thing I should like the world to

know in reference to this cycling business, and
it is just this : There are still among the public some
people who think cycling is beneath their social dignity.
Why, heaven knows, but there it is. I can understand
people not liking cycling, but for the 'life of me -I
fail to realise why it should be considered infra dig.
The simplest method of mechanical locomotion cannot
be infra dig.; and to hold such an opinion seems to
me a form of snobbery utterly unworthy. After all,
let us consider the matter objectively. Certainly the
bicycle was the great emancipator in the sphere of road
travel for both men and women, and it did more to
break down old-fashioned prejudice than any other
single movement. It was the forerunner of modern
transport, and linked country to town at a time when
both were in danger of isolation, and were beginning
to forget how dependent they were on each other. It
opened wide the door to a deeper and truer sense of
understanding and encouraged a love of country that
no patriotic platform could ever hope to equal. Nor
is the pastime in any whit diminished because it has
lost its one-time domination in speed ; for it is still
the most silent and healthiest manner of travel, possess-
ing a freedom that has no compeer. When you hear
anyone traducing cycling with the unconscious snobbery
of the thoughtless, tell him these things because they
are true, and do not be afraid of his self -acquired
superiority, for you can be quite sure he is a very
ordinary mortal with no more sense than to see himself
as he would wish others to see him.

An Egham greyhound owner gets over his transport difficulties.
He used to take his dogs by car, but owing to petrol shortage
he now takes them for a ride to the track in this cycle -drawn

ambulance.
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Optical Delusion
AREAL live knight, in a letter to The Times, suggests

that all military vehicles be fitted with rear
reflectors, so that, when " standing stationary " (sic)
without a rear light, their existence might be indicated
to other drivers. But one always understood that
these reflecting deices cannot be seen, despite the
fact that they are extensively used on telegraph poles,
kerb -stones, roadside signs, and advertisements.
Possibly; however, it is only when fitted to cycles that
reflectors become invisible-a sort of optical illusion
-or delusion !

" Closed"
T T is anew and unpleasant experience for cyclists to
A be greeted with a notice -board bearing the word
" Closed," when they roll up to a familiar tea -house
in the country, with the confident hope of being able,
as usual, to obtain a well-earned meal. In some
instances the arrangement is only temporary, arising
probably from the necessities of shopping not an
easy matter in these days, so I am told-and no doubt
it is a case of " business as usual " in a few hours'
timer when the caterer has returned front the ordeal
of confronting rude shop assistants, and hearing a
heavy burden of purchases. That circumstance,
however, is small comfort to the hungry cyclist, whose
first impulse is to gnash his teeth. (His second impulse
-much more practical, this !-is to decide on the
next step, so that the urgent requirements of the inner
man can be dealt with.) On a bleak November Saturday,
after doing a substantial mileage whirls had made me
ready for tea, I drew two blanks from familiar houses
of call, each of which displayed the forbidding message

Closed " at the front door. Fortunately, there was
a town within two miles, an my hope of being suc-
cessful there was- quickly realised. Nevertheless,
there are grim possibilities about war -time catering
conditions, and, having these in view, I seldom venture
far afield without arming myself with an iron ration,
comprised of either chocolate or cheese.

More About Tyres
DOSS IBLY another word or two may be prOfitably
A said on the subject of tyres. The need for adequate
inflation is being strongly emphasised by the manufac-
turers, and I am in -full agreement. It appears that a
'very- high percentage of tyre troubles arises from under -
inflation, but I do not think that much can be done about
it, seeing that an equally high percentage of cyclists is
quite unconcerned-and never sees the cycle press,
where tyre advertisements are published, What I
deem to be a typical case of under -inflation was brought
to my notice the other day, when a friend arrived at my
house for tea. She came per cycle, and, as I put her
machine away, the flabbiness of the tyres attracted my
attention. Permission to inflate them correctly was
readily given-it would have been taken in the absence
of assent !--and the visitor ultimately went honk
riding on hard tyres, thus gaining comfort and greater
immunity from punctures, while my good samaritan
action would help to prolong the life of the tyres.

Another point in connection with this matter is the
need for a regular examination of tyres, not only in order
that penetrating foreign bodies may be removed before
damage is done, but also to watch for wear. Twice
recently my system of examination has saved me from
-well, there's no knowilig, but I visualise a front -
tyre burst at speed with disastrous results, or a cata-
strophe in either tyre occurring at a particularly awkward
moment. When contemplating the purchase of
renewals along the road-and it is well to recall that a
burst tyre may mean the obtaining of a new tube as
well as a new cover-one should bear in mind that the
position of affairs is not nearly so favourable for cyclists
as in pre-war days. For one thing, there is a shortage
of tyres. For another thing, some of the garages, etc.
on which we could depend for supplieS have closed
down " for the duration." Additionally, when trouble
occurs -in the black -out, the early suspension of business
is a factor of vital importance. There is a fourth point

which specially affects a cyclist of my type : I ride in

WAYARE12#
eced'

outlandish places where a breakdown would be
extremely annoying. Inability to use my
bicycle; lack of public transport; absence
of putting -up places-I would indeed be
bunkered, and my reputation for punctuality
(I usually travel without a time -margin)
would be a thing of the pasta So that
there is a lot to be said in 'favour of giving
periodical attention to one's tyres. It is
a policy which pays.

Those Friendly Lights .

NE portion of Mrs. Roosevelt's recentO B.B.C. talk was calculated to strike the
imagination of cyclists. Referring to the hlack-but,
which she described as " total," the .speaker said
that " the countryside loses all that friendly feeling
which twinkling lights that shine out of a window give
you at you walk along a country road in the dark.
Here% country road is dense blackness. A paisink car
is a black object with two tiny lights.; This is a
quality of blackness which no one who ha% not

' known it can possibly imagine." Mrs. Roosevelt
was apparently lucky enough not to meet Ai, of the
motor -cars which are again carrying dazzling lights ;
and it is well to remember that the normal cat-di/ion of
a country road, per se, is velvet black. (I gather that
there are actually neople in this land who, in days of
peace, would like to have bilious and other flood-
lighting applied to all country roads. May Mad dogs
bite such people I)'

We night -riding cyclists are conscious of having lost
those friendly lights which shone out at us al we
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travelled through the darkened countryside .in pre-war
days-or, rather, nights. The lonely cottage with its
square of light-sbmetimes unscreened, sometimes
covered With red or white blind-always made a friendly
signal to us ; and, as we melted into the darkness, we
might idly fancy the little family gathered round the

"fire, talking over the day's work, or reading the news-
paper, Or listening to the radio. Now and again, when
the curtain viral not draWn, we might catch a glimpse of
the cottage interior, with the firelight dancing on the
beamed ceiling, and a distant voice singing " Love's
Old Sweet Song," or some other favourite that provoked
memories. Friendly ? Yes, very.

'And then there was the little cottage which you were
aiming to reach in the hope of being able to' obtain
accommodation for the night. You had not booked, and
you had been delayed on the way. You recalled that they
were early goercto-bed at that cottage. If no light
shone through the night as you approached, then the
people of the house had retired, and you would have to
seek elsewhere for supper, bed and breakfast. The
problem would be to know where to try your luck, and
-alt ! thank Heaven ! a friendly square of light glows
through the darkness, and you know that all is well.
Yes : we cyclists miss the greeting of the " twinkling
lights that shine out of a window," with all the friendly
feelings they appear to connote. But these days of gloom
will pass, and, in happier times that are yet to be, we
shall see the welcoming square of flame, and the fire-
light dancing on the beamed ceilidg, as we speed by in
the blackness of the night.

Return to Duty
WHAT a joy it has been recently to see some of our

signposts back on the job, and " doing their
stuff " ! It is a sort of homecoming of old friends-
friends to whom we invariably give a passing glance,
notwithstanding the fact that we are travelling in
fanailiar country. They are friends we have greatly
missed, and it is good to know that a small selection of
them have now returned to duty.

Explanation
NEWER readers may welcome a little word of

explanation with regard to the picture which so
often ornaments the heading of my contribution on
this page. The` matter' is simple. On the borders of
Northamptonshife and Oxfordshire are three fine
churchea which are said to have been built by three
brother's. An' antiein adage speaks -of " Bloxham for
length, AdderburY for strength, and King's- Sutton for
beauty." Incidentally, these churches, which are
quite close together, are well worth inspection.

Notes of a Highwayman
By LEONARD ELLIS

Wherefores of White Horses
T OFTEN wonder why so many of the celebrated hill
A carvings of Britain, are congregated in Wiltshire.
Assuming that the necessity or the desirability of
effecting these monuments has been estaWshed, it is
obvious that certain characteristics are necessary in
chnosing the site. -The slope of the ground must lend
itself to the presentation of these pictures in semi -
elevation. To carve them on the flat would be merely
to present the birds with a fine view,of mari!s handiwork,
and there was no thought of aerial observation in those
days. The ground. therefore must offer smooth slopes
of about 45 degrees; steeper than this would probably
militate against the success of the project as serees
would form and constantly obliterate the outline. 'The
absolute (vertical is of course ideal from a visibility
point of view, but in the first place enormous exendi-
ture,would be necessarS, to erect the scaffolding in order
to reach the job at all. The vertical would also be
far easier from the point of view of plotting, and I
suppose that few people have ever stopped to think
of the diffictilties in the way of laying out one of these
giants. It is impossible to stand well back and draw
the outline ; the designer has to work at a an& that
gives him no view \ at all of the rest of his work. He
has also to bear in mind that the figure when carved
will not be viewed 'fiorn an angle of qo degrees, but
acutely, and as a consequence he must distort the
outline so that, the distant viewer will get a reasonably
accurate picture of what he is trying to portray.

Further Considerations
QO much for the contour. It is obvious also that one

L-1 other consideration must weigh- heavily with the
designer. He must choose a spot where, having
removed the top layer of turf, he will expose a subsoil
that will permanently offer a sharp contrast to the green
grass. Chalk hills are therefore the obvious answer.
We tan see that Wiltshire is as suitable as anyWhere
in England, but it is by no means the only county,
In fact, it is not the only place in which carvings are
found, as there are instances in Bucks, Sussex, Dorset
and Berks. There are probably others, and in all oases
the same set of circumstances applies. But why so
many in Wiltshire I do not know the answer, and
can only assume that the power of suggestion and
imitation had something to do with it. We may find
an answer in the reasons that led to these carvings,
and in considering this we may divide our figures into
three groups.

Genuine Antiquities and Others
'(`HERE are first of all the real antiques, then the

numerous memorials of 200-300 years ago, and
lastly the efforts of our soldiers seeking relaxation

during the int4-18 war. The first class cannot be
Mistaken. It contains the oldest of them all, the one
on the Berkshire downs overlooking Uffington. This
is supposed to date back to the Iron Age, and the
outline is so crude that, although called a horse, it might
be anything froth a snail to a whippet. By reason of
its design we Cannot dcgibto.. that the giant of Cerne
Abbas is very old. Whiteleaf and Bledlow Crosses in
Bucks 'go back to the days of King Alfred, and com-
memorate battles with the Danes. The Long Man of
Wilmington, in Sussex, althOugh outlined with white
bricks -in 1874, is generallY supposed to be very ancient.
.The Wiltshire carvings'are nearly all in the second
class, except that the Britton Horse,*near Westbury,
is the oldest and may' gb back to Alfred's days. The
Cherhill White Horse was cut in 1780; Marlborough
Horse was made by boyS of the scnool about too years
ae,.. The one at Alton Barnes was executed in ifita,

'and the figuiq near Broad Hinton is alsci comparatively
recent. in this same class we may put the equestrian
figure overlooking Weymouth, as this commemorates
the visit of George III.

Cherhill Witite Horse, Wilts.
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ELECTRADIX
BARGAINS

HANDCOMBS- -Govt. AC -
metal Field Hand -

combs, Micro -telephones er
Transceivers for portable or
fixed telephones. These are
the famous No. 16 Hand -
comb, used in.so many field
sets. Sturdily built with
mike finger switch. Brand
new with .4 -way cord, 111/-.
Limited number available.

handeombs less centre switch and
uo cord, 7/6. 4 -way Cords. 2(6. A Home
Guard can make a compiete pocket tele-
phone with these, a mike transformer and
buzzer with a torch battery.
PLUGS AND SOCKETS. Radio twin -

Belling type midget socket and plug.
Cd. pair. Sockets mounted, 476 sloe. pairs.
5 pair strip panel, 3/, 5 -pin plugs, with
panel socket and cords, midget type, 4/6
pair. 14 -way plug and socket with cord,
7/0. 1-in..Aluminiuni Panel, drilled 13 -in.
x 3/-. Bakelite ditto, ;NIL x

2/3.
MICROPHONES. Metal -

clad mikes, can be
used as they are, or in case,
5/-. Mike Buttons,
specially selected (as illus-
trated), V&

UZZERS,
etc. AL Mains IbIzzers for

6 volts, A.C. House Bell, 6 to 8
volts, 2.1in. gong. gia. Compirtation A.C.
Bell and Mains Transformer, 74T76. Prac-
t ice 'Buzzer, Bakelite case, 5/-. Square
brass case, 4/8: Heavy -type Bakelite
case, 5/6. Dill double core /matt -wound
Buzzers, less contacts, 53 The famous
Tiny Townsend Buzzer, it,
MAGNET& The Wonder Midget 2 oz.

Permanent Magnet. Discs of Alni
Steel. Tremendous magnetic, Mree arid
only 13/16in. dia. by 1in. thick with soft
centre for drilling. One leaps off the table
to meet another. Uses : Any magnetic
duty, metal separation, magnetic chireks
and lifters. Cur -out i-ore,
solenoid cores, headphone reinagnet izers,
etc., 216 each or 4/0 pair.

TURNTABLES. 'take-
lite, 4kin. dia-

meter, steel till bear-
ings, 2/- post paid.

CHUCK JAWS (new). 100 sets of 3 -jaw,
self -centring Cushman type scroll.

Three sizes, 21in. set td 3 jaws, Bi-.; 3in.
jaws, 8/- set. Size 4in. jaws, 10/-, set of
three.

2/6 RHEOSTATS to 1 Outland
-fifi off, carries 4 amps for any

current regulation sub -circuit bat-
tery charge or for dimming on 6
to 12 volts. One bole fixing with
plated bracket for tattle or rack.
Translucent .pull -oft knob has
bulb socket. U.S.A. make. New
in carton, 2/6. Well worth 5'-.

ryYNAMO BAMIAINS. Hot ax, 6-12
-" volts, 8( amps., D.C., 3rd brush size.
sin. x 41in., 1111i., cost £10, unused, 1T/0
(carriage paid England and Wales). B.E.C.
Double -current Dynamos, 6 volts and 6(10
volts, ball -bearing, 1.71bs., new, 27/8
(Carriage paid England and Wales).
CIRCUIT BREAKERS, ironclad ; any
- amps. from 11 to it amps., 25/,
Mains Contactors, 35/-. Auto -cutouts In
stock.
AC. SLOT HOUSEMETERS for shillings:

 new Chainberlain and Hookham, 10
amps. for fuel controlling.

PUMPS.
Stuart. motor pumps, centri-

fugal C.D. sheltet. 12 volts D.C. or
230 volts A.C. in stock. Twin -piston
pumps with or without, motors, for suds
or Water. Nevi Beresford centrifugal
coupled tp h.p. A.C. motor, 1111. suction
am delivery, 300 gals. per hr. on 40ft.
head, 217/10/,
WATER- TANKS for engines, storage,

1`.1 etc. 1r kW. Stuart galvo iron, .

1114, 14iti.Clia., with, pipe unions; only 40; -.

Small oil or suds tanks, square,TANKS.
plate, 6Iin. x 3M. x lin., 1/6, post 641.

Welded steel, - high press.. containers for
liquid gas or refrig., pint size, 81in. x
new. Make good model boiler, 3/6, post 6d.
Please add postage .on -all meil.orders, and
gent- stamped envelope for replies to

enquiries.

ELECTRADIX
RADIOS

19, Broughton Street,
Battersea, London, S.W./3

Al.zeaulay 2159 aimmins

YOU CAN TIN ANY METAL QUICKLY AND EASILY
with

HOYT'S TINNING COMPOUND
consisting of powdered 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 hnd wipe with a clean rag.

Price 6f- per II). nett carr. paid.
HOYT METAL CO. of CT. BRITAIN, Dept. PM, DEODAR RD., PUTNEY,

LONDON, S.W.IS

RATCHET & REVO-
LUTION COUNTERS

For Range of Models
Send For Leaflet 18 2

B. & F. CARTER & Co., Ltd.
BOLTON, 5.

WILL TEACH YOU
TO PLAY THE PIANO

Without Drudgery. Fatigue or
haat% Even if you are of
middle age and do not know
a note. San -clear, fascinat-
ing Mom* ustng ordinary
musical notation, 110 fr.kish
methods. BY POST, in your
home, making failure impos-

sible, and enabling you to read and
play at sight .y standard musical
wmpotition. I have enrolled mote
than 9,000 adult pupils during the
War, daring 38 years I have taught
over 50,000 and I CAN TEACH
YOU. Send for free hook and advice.
Say .if Moderate, Elementary, tr
Be.june r.

MR. H. BECKER
British by Ibir to and Deseent,

(Dept. 358), 05,
Fleet St.,

London,
E.C.4.

ESPERANTO
BLAZES THE TRAIL
TO INTERNATIONAL

UNDERSTANDING
and everyone knows hownecessary
this will be after the war.

Esperanto is the international auxiliary
language already in wide use throughout
the world. It can be learned in a
fraction of the time required for any
other language. A correspondence
course, including textbook and cor-
rection of exercises, costs only St-.

Write to -day for full particulars.
THE BRITISH ESPERANTO
ASSOCIATION, INC., Dept. P206,

Heronsgate, Rickmansworth,
Herts.

SCALE BUILDING PAPERS
FOR ALL LINESIDE STRUCTURES
Gauge Uo or Gauge (I, state which required. Sheet
of General Railway Station Notices, 6d. Sheet of
Doors, Windows, ed. Slate Roof Sheet. Concrete
Blocks. New Brickwork. Window Paper (Black or
Sliver). Red Tiles. English Bond Brick. Yellow
Abble. Old Stonework. Smoky Brickwork.
Red Freestone. Bovril Adverts. (20 different).
3d, per sheet. POSTAGE 1-11 Sheets 21d. extra.

12-18 Sheets 3d. extra.
WANTED uSED RAILWAY MODELS

AND PARTS. PROMPT CASH,

TYLDESLEY & HOLBROOX,
109, Deansgate, Manchester 3
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MATRICULATION
&Naps/Jaws,P-exel
Whatever your age, you can now

 study for the all-important
Matriculation Fxamination at
home on " PASS-NO FEE "
terms. " MAT= " is the
accepted passport to all careers,
and opens up opportunities which
would otherwise be completely
closed to von. Ensure the future
success and security of you and
yours by writing for our valuable
" Guide to Matriculation " im-
mediately-FREE and post free.

B.T.I. (Dept.
356, Oxford Street, London, W.I.

4141x4.,

Easily made
from our cast-
ings.

J. HALLAM
& SON, 

Upton, Poole,
Dorset.

MINIATURE PETROL ENGINES for
Aeroplanes and Snead Boats.

Send 3d. for particulars.

COPPER INSTRUMENT WIRE
32 S.W.G. Double Cotton Covered. 9'- per lb.
34 S.W.G. Double Cotton Covered, 10.6 per lb.
36 S.W.G. Double Cotton Covered. 12/8 per lb.
30 S.W.G. Enam. and D.C.C.. 8/11 per lb.
2;25 S.W.G. Enam. 8> D.C.C. Twin, 5/10 per lb.
28 SAV.G. Double Silk Covered, 7/6 per lb.
40 S.W.G. Doodle Silk Covered, 21/- per lb.
42 S.W.G. Single Silk Covered, 19:8 per lb.
45 S.W.G. Single Silk Covered, 36'8 per lb.
46 S.W.G. Single Silk Covered, 454 per lb.
L. WILKINSON. Reels, ed.. postage 7d.
204, Lower Addiscombe Rood. CrossiGW.

GOLDEN HIND
A SHEET OF DE-
TAILED DRAWINGS
WITH DIRECTIONS
THAT WILL EN-

ABLE YOU TO
BUILD YOUR OWN
GALLEON MODEL

Post Free. .
HAMILTON 18' Wilm/e2 Greseent, b

New Malden, Snowy/

WANTED
ANY Dix, Dublo or Marklin 00 railway

purchased. Every offer acknowledged.
-Box 139, cio " Practical Mechanics,"
Tower House; Southampton Street, Strand,
London, W.C.2.

It's as easy as A B/ C

Learn
MORSE CODE
in Record time !
First you listen-then you find

-youi self reading and sending
MORSE like an expert. It's easy
by Linguaphone, because you
learn by sound. The principle is
the same as in the world-famous
Linguaphone language method.
Soon after you have started listen-
ing to the records in the course,
you will develop amazing speed
and efficiency in receiving and
transmitting messages.
The Linguaphone Morse Code
Course has been prepared, tried
and approved by experts. It con-
tains five double -sided records,
comprehensive text -book, exer-
cises for practice and full addi-
tional information about the various
branches of the Code. Send the
coupon below for a complete course.

LINGUAPHONE
Morse Code Course

t."'
(Dept. X'91

Name

Address

To the Linguaphonc Institute (Dept.
Y'9), Linguaphorte House, 2.07,

1 Regent Street, London, W.I. Please
g send me, post free, a Linguaphone
 MORSE CODE COURSE, for which

I enclose a remittance, value f r. 5s, ad.

TECHNICALLY QUALIFIED
ENGINEERS

Key Men of the War
Qualify by home -study with The T.I.G.B.
for Big Pay Technical Posts in Wartime
Engineering-Aeronautical, Mechanical,
Electrical, Chemical, Wireless, etc.

How to Qualify
Take a recognised Engineering Quali-
fication such as A.M.I.Mech.E., A.M.LE.E.,
A.F.R.Ae.S.., A.M.I.Chem.E., etc., in
which professional examinations T.I.G.B.
Students have gained 12 FOIST PLACES
and Hundreds of Passes.

World's best choice of
Courses in Engineering

Write
to -day for

The
Engineer's
Guide to
Success,"
containing
world's
wiriest
choice of
engineering
courses
covering all
branches
and quali-
fications.

The Technological Institute of Great Britain,
;IS Temple Bar House, London. E.C.4

LARGE DEPT. FOR TECHNICAL BOOKS

OYLES
* BOOKSELLERS TO THE WORLD *
New and secondhand Books on

. Engineering and other subjects.
119-125, Charing Cross Rd., W.C.2

Cecil 9 a.m.-4 0.m., including Saturday
Telephone : Gerrard 5660 (16 lines)

& 0 Foyle. St!.
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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,
Wireless - Telegraphy - Telephony - Welding -
Aerodynamics - Electrical Engineering - Television
-Electric Wiring-Talking Picture Work-Genera-
tion 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-
Emergency Commissions (Army).

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 Building 4nd Structural
Courses, 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
*a; 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
0

NEARLY SIXTY YEARS OF
CONTINUOUS SUCCESS

SOUTH AFRICA BRANCH : E.C.S.A P.O. BOX 8417 JOHANNESBURG.

" PRACTICAL ENGINEERING 's said-
We recommend all readers interested in improving theit 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 :

 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.

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 (free while present stocks last)
to openings in Engineering and Building ? This book contains a
mine of valuable and exclusive information and may well prove to
he the turning point in yotTr career.

FOUNDED 1885 - FOREMOST TODAY-OVER 100,000 SUCCESSES

"Practical Mechanics" Advice Bureau COUPON
This coupon is available until January 29th, 1943, and must
be attached to all lettere containing queries, together
with 3 penny clamps. A stamped, addressed ettretape

must also be enclosed.
Practical Mechanics. January, 1943.

*s
1 .....

***

FREE COUPON
To NATIONAL INSTITUTE OF ENGINEERING

(Dept. 29), 148, Holborn, London, E.C.1
Please forward your FREE Guide to :

NAME
ADDRESS

My general interest is in : (i) ENGINEERING (Place a cross against

(a) BUILDING (3) MUNICIPAL WORK iyh bar ra en Zeorl;:th

The subject or examination in which I am especially interested is

To be filled in where you already have a special preference.
(Id. stamp only required if unsealed envelope used.)
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