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Have YOU Joined
the Well-paid Ranks

of the

TRAINED MEN?

MANY THOUSANDS MORE ARE URCENTLY
NEEGED. PREPARE YOURSELF FOR A
BETTER POSITION AND BETTER PAY

THE " FLUXITE
QUINS” AT WORK

“ After you, Cecil, old boy.”
*“ No, after you, Claude,”
replied Ol.
Yelled EH, ¢ Cut it out !
Or you’ll both get a clout.
That’s a blow-lamp you've got,
not a toy !>

See that FLUXITE is always by you—in the house—garage—
workshop-—wherever speedy soldering is needed. Used for
30 years in Government works and by leading engineers
and manufacturers. Of ironmongers—in tins, 4d., 8d., 1/4
and 2/8. Ask to see the FLUXITE SMALL SPACE SOLDER-
ING SET-—complete but substantial- complete with full in-
structions, 8/7. Write for Free Book on the ART OF *“SOFT”’
SOLDERING and ask for Leaflet on CASE-HARDENING
STEEL and TEMPERENG TOOLS with FLUXITE.

[P o e e v e e e v e o o e o o
TO CYCLISTS : Your wheels will NOT keep round aud true unleas th&spokes T -
are tied with fine wire at the crossings and SOLDERED. This makes 2 much
stronger wheel. It’s simple—witl FLEXITE—bhut TZMPORTANT.

THE FLUXITE,GUN is al-
ways réady to put Fluxite on
the soldering job instantly. A
little pressure places the

Ambitious men everywhere have succeeded through
I.C.S. Heme Study Courses. So also can you. We
offer you the benefit of our 5| years’ matchless ex- Bl e e Mg,
J . ) - spot and one charging lasts for
periencé as the creative pioneers of ages. Price 116, or filled 2/6.
postal instruction. Since our establish- FLUXITE Ltd,, Dept. P.M.

ment in |89|’_near’y I,OOO,OOO BrltISh Bermondsey Street, S.E.l
men and women have enrolled for ALL MECHANICS WIZL

FLUXITE

IT SIMPLIFIES ALL SOLDERING

The ‘man with an 1.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.

Motor Engineering
Motor Mechanic
Moulding
Patternmaking
Quantity Surveying
Radio Engineering

Draughtsmanship
Drawing Office Practice
Etectrical Engineering
Engineer in Charge
Eng. Shop Practice

Fire Engineering

Accountancy
Advertising
Aeranautical Engineering
Aero Engine Fitting
Aero Fitting and Rigging
Aeroplane Designing

Air-Canditioning
Architecture
Architectural Drawing
Boilermalding
Book-keeping
Buitding Construction
Building Contracting
Business Training
Business Management
Cabinet Making
Carpentry .
Chemical Engineering
Civil Engineering
Clerk of Works
Ceiliery Overman
Colliery Management
Commercial Art
Concrete Engineering
Cost Accountancy
Diesel Engineering

Fitting and Turning
Forgeman

Foundry Work

Garage Management
Gas-Power Engineering
Ground Engineer
Heating and Ventilation
Hydraulic Engineering
insurance

Joinery

Journalism

Machine Deslgning
Machine-Tool Work
Marine Engineering
Mechanica! Drawing
Mechanical Engjneering
Mine Electrician

Mine Fireman

Mine Surveying

Mining Engineering

Radio Servicing
Refrigeration
Salesmanship

Sanitary Engineering
Secretarial Work
Sheet-Metal Work
Steam Engineering
Structurai Steelwork
Surveying

Telegraph Engineering
Teiephone Engineering
Templating

Textile Designing
Textile Manufacturing
Toolmaking

Turwer

Welding
Woodwaorking

Works Engineering
Works Management

And most of the Technical, Prolessional, Civil Service and Matric. Exams.
If you need technical training, our advice on any matter concerning
your work and your career is yours for the asking—free and without

obligation. Let us send you full information regarding the subject in which you
are 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,

s mesmmnemmesene=sUse this COUPON. c e cv e v v v e m v w v = s

INTERNATIONAL CORRESPONDENCE SCHOOLS LTD.

Dept. 95, International Buildings, Kingsway, London, W.C.2.

(Use penny stamp on unsedled envelopel
Please send me particulars of your courses in........coiviiennn.s
Name... .....oooone s« vssaanele - o - s sa o o AIGE] 100 IS

POIERES | ooty o s smsuas o o amehas S nnanaio s o ve s s omaman s

LATHES

The Compound Slide Rest

Note the two-point location of the cempound
slide to ensure rigidity ; micrometer dials to feed
screws ; generous dimensions of the cross stide.
All slides are hand scraped and individually
fitted. Please note that for the present we can
only supply holders of M.T.C. permits.

MYFORD ENGINEERING COMPANY LIMITED,
' & BEESTON, NOTTINGHAM
z - Telephone : Beeston 54969.
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S. TYZACK & SON LTD.

INCORPORATING GEO. ADAMS
“LONDON'’S FINEST TOOL SHOPS ™

“ZYTO ”
Super Quality Sliding
Tailstock Dieholder
. No. 1 MT. shank, long barrel,

precision finish. For 13l16in.
O.D. dles. Price-8/9. For lin.
O.D. dies, 1H3. With No. 2

M.T. shank, 13/9. |
DELIVERY FROM-STOCK

“ZYTO * Twist Drill Grind-
ing Jig. Indispensable in the
workshop for accurate grinding
of twist drills. Capacity 1/16 in. to
3in. drills, 18/6. Larger size for
ddills in. to lin., 45/-
DELIVERY FROM STOCK.

“ZYTO ” New Pattern 4-way

Turret Toolholder. With spring
stop swivel base. Superior quality
and finish. Now made in malleable
unbreakable 47/6.

DELIVERY FROM STOCK.

PLEASE SEND US YOUR
ENQUIRIES FOR TOOLS
AND MACHINERY

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

Telephone : CLE 4004-5-6.

/WHY NOT DO YOUR OWN

Have you sent:for a copy
of Johnsons free book ?

This gives full instructions how
to develop films CORRECTLY
and make bromide and. gastight
prints.

lobnsons way is simple but very
sure. Use AZOL for your films
and AMIDOL for developing your
prints.

‘ e '—m‘; I Write'to-day to Dept. 4t
SPECIAL OFFER!

Far a 213 P.O. Johnsons will send you post free (G.B. only)
a trial set of Chemicals, including l-oz. bottle of AZOL,
to develop eight spools 2% in. by 3} in., 4-0z. tin ACID-
FIXING, making 30-60 oz. solution, one packet AMIDOL
DEVELOPER, enough for 2 to 3 dozen bromide or gaslight
prints. Address : Dept. 41.

OF HENDON

JOHNSON & SONS ‘Manufacturing Chemists LTD.,
HENDON . LONDON . N.W.4

v

Address

ENGINEERING
WORKSHOP PRACTICE

Recent developments in engineering workshop practice
have been so rapid that it has been found necessary to
produce a new and revised edition. This new edition
deals with the underlying principles, craftsmanship,
machines, tools, measuring processes and machining
methods of to-day, and it will prove indispensable to
the engineer, draughtsman, mechanic, apprentice and
engineering student. Its scope extends from simple
hand tools and machines to the latest elaborate machines
and methods employed for mass-production purposes.

SOME OF THE SUBJECTS

Files, Chisels, Scrapers, Shears, Punches, Burnishers, Hand
Screw-cutting Tools, Spanners, Vices, Various Measuring
methods. Verniers, Micrometers, Gauges, Optical Devices,
Flute and Twist Drills, Grinding Angles, Drilling Data,
Small and Large Drilling Machines, Electric Drills, Practical
Lathework in all its branches. Machining of Metals and
Synthetic Materials. Tungsten-carbide and Diamond Tools.
Lapping, Honing, Cleaning, Polishing and Rust-protection
of - various metals. Grinding Operations and Machines,
Milling Operations, Cutters and Machines. Planing, Shaping,
Slotting and Broaching Operations. Special Machines for
Production Purposes. Plate and Bar Machines. Gears and
Gear Cutting Methods. Templates, Jigs and Fixtures,
Overhauling and Adjusting Machines, Millwright Work.
Welding, Brazing and Soldering Metals. Forging Work.
Sheet Metal Work. Foundry Work. Patternmaking Practice.
Press Work. Engineering Steel and other Metals; their
Properties, Testing, Hardening, Tempering and Annealing,
Engineers’ Drawings. Workshop Calculations, Data, Hints
and Recipes. British and Foreign Screw-thread Tables.

THE ILLUSTRATIONS

The book is lavishly illustrated so that the explanations
are rendered very clear with examples taken up from actual
works practice in many instances. There are 24 full-page
plates 'and 1194 line and photggraphic illustrations in the text.

ENGINEERING POCKET BOOK

In order to make the work even more comprehensive we
have brought out a pocket book, which is supplied free to all
purchasers. It contains many uscful tables of Screw Threads,
Tapers, Angles, Drill Speeds and Sizes, etc.

A FREE BOOKLET

To- the Caxton Publishing Co., Ltd.,
119, Clun House, Surrey Street,
London W.C.2.

Please send me, free of charge, Illustrated Booklet describing
“ Engineering Workshop Practice.”

IN[Z1 18 o B 000 0 ot & o ISR [P SRR 3 TP Por
Send this form in unsealed envelepe (1d. stamp), or a postcard.

l
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I0US ENGINEERS

HAVE YOU HAD YOUR COPY OF
“ENGINEERING OPPORTUNITIES”?

Whatever your age or experience—whether you are one of the
“old school,” or a new-comer to Engineering anxious to hold
your position in peace-time—you must rtead this highly
informative guide to the best paid Engineering posts.

'lThg Handbook contains, am'on% otherfinﬁerése- R A F

y Interesting matter, particulars o oC. [ =
AMICE., AMILMechE, AMLEE, | ZRudtsl =
A.MIAE., AMIP.E., AMUBritlR.E, _
EIV_IL _SEREVICI;, and otbei‘_ important [P F LO T S/

ngineering Lxaminations ; outlines courses z

in all branches of CIVIL, MECHANICAL, | OBSERVERS,
ELECTRICAL, AUTOMOBILE, RADIO, ETC.
TELEVISION, AERONAUTICAL and

PRODUCTION ENGINEERING,
GOVERNMENT EMPLOYMENT,
BUILDING (the great after-war career),
“R.AF. MATHS.” MATRICULATION,

etc., and explains the unique advantages of

Special Rapid Home-
study courses in the
essential branches of
Mathematics. Details
of this scheme and

our Employment: Department. subsequent  matter
will be sent (post

WE DEFINITELY GUARANTEE free) on receipt of

€6 No PAss_No FEE 44 |21}d. in stamps.

|

B.LE.T. (Dépt. Mat0)

17, STRATFORD PLACE
LONDON, W.1.

"/ 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 secpre your future and de-

‘aCribeS many Chances you are mow missing. ....t- ----------------- TEAR OFF HEREwssasaasasasaassss

B In your own interests we advise you to write e O
# (or forward the coupon) for your copy of § U P O N
% this enlightening guide to well-pard posts, ¢
¥ and subsequent matter, NOW—sent (post free) i

LONDON, W.1.

on receipt of 21d. in stamps.
I N S T | T u T E 0 F Please forward (post free) your Handbook,
b ‘“ENGINEERING OPPORTUNITIES,” and

BR|T|SH subsequent matter, for which | encl
ENGINEERING TECHNOLOGY | . .

Principal : Professor A. M. LOW. Address
410a SHAKESPEARE HOUSE,

17, 18 & 19, STRATFORD PLACE, LONDON, W.1

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY,
y 410a, SHAKESPEARE HOUSE,

...' 17, 18, & 19, STRATFORD PLACE,

s
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SUBSCRIPTION RATES

Inland - - - - - Ils. per annum.
Abroad- - - - [0s. 6d. per annum.
| Canada- - - - - 10s. per annum.

Editorial and Advertisement Office : ‘' Practical
| Mechanics,”’ George Newnes, Ltd.,
Tower House, Southampton Street, Strand, W.C.2
"Phone : Temple Bar 4363
” Telegrams : Newnes, Rand, London.
Registered at the G.P.O. for transmission by
Canadian Magazine Post,

Copyright in all drawings, bhotographs and articles
pablished in ** Practical Mechanics >’ is specially
rescrved lhrm_aglmut the countries signatory to the
Berne Convention and the U.S.A. Reproductions or
imitations of any of these are therefore expressly

forbidden.

l

FAIR COMMENT

Our Cover in the Services

HE paper on which our cover is normally
I printed has joined the Services, where
we hope it will distinguish itself as
it- has done in portraying each month one of
the leading features. Our readers may not
recognise it in its new form, for it will appear
as a cartridge case or one of the many
munitions of war for which ‘paper is used.
This slight change has meant a modification
in the preparation of our cover design. This
is purely a war-time measure and our readers
will join with us in the hope that the war
will be speedily concluded when, like so many
of our readers, our cover will be demobilised

and return to its peace-time occupation.

Our Readers in the Services

MENTION of the Services.reminds me-

that many thousands of.our readers
are either in the Navy, the Army, the Air
Force,or one of the various technicai branches
of the Services, where they are conducting
themselves with distinction. Many members
of the staff of this journal are there, too.
Readers may have met. some of them and
received ‘instruction from them. I receive a
large mail from readers in the Services. They
come from all over the world. Here is one
written by a reader at present residing on a
small island near the Equator. It is written
to his parents : * Do I still receive PRACTICAL
MecHANICS ? Yes! Please keep on sending
it every month ; it is one of the most sought-for
papers in the hut, and everyone asks me to
hand it over. I think this speaks volumes for
the nature of the magazine.” Owing to paper
restrictions periodicals are not now so robust
as they were, but in spite of paper shortage
and rising costs in all branches of periodical
production we consider we have a duty to the
war effort to continue production of this and
our associated journals, Practical Engineering
(every Thursday) and Practical Wireless
(every month).

Hints to Contributors—
AM always glad to give careful considera-
tion to' manuscripts sent in by readers
provided that those manuscripts are prepared
by those who have experience of the subject
on which they writee. When sending in
manuscripts, therefore, contributors should
state their qualifications to write on the
particular subject. Manuscripts should be
written on one side of the paper only, and
sketches should appear on separate sheets.
Where there are separate figures they should
be numbered Fig. 1, Fig. 2 and so on, and
referred to sequentially in the text. There
should be a 1in. margin on each side of the
manuscript and sufficient space between the

PRACTICAL
MECHANICS

Owing to the paper shortage ' The Cyclist,”” *‘ Practical Motorist,” and **Hame Movies” are
temporarily incorporated.

Editor : F. J. CAMM

VOL. IX.

MAY, 1942

No. 104

lines to permit of sub-editorial corrections.
The name of the contributor should appear
on the top left-hand corner of the first page
of the manuscript, as well as on each rough
sketch. Headings should be inserted at every
200 words or so. Intending contributors
should also note our style. We use in. for
inch and inches, ft. for foot and feet, yd. for
yard "and yards. Where articles describe
the construction of a device, a photograph
should be sent to indicate that the device
has been made. Accepted articles are promptly
used and promptly paid for, and a stamped
and addressed envelope should be enclosed
for the return of unsuitable manuscripts.

—And to Querists
WILL querists please note that queries
‘must be accompanied by the query
coupon cut from the current issue, three
penny stamps, and a stamped and addressed
envelope ? Queries on separate subjects
must be written on separate sheets of paper.
The envelope in -which queries are sent
should have the word “ Query ” written on
the left-hand top corner. We cannot under-
take to answer questions over the telephone,
nor can we undertake to answer legal queries.
Those relating to patents should have the
word * Patents ” written on the top left-hand
corner. We repeat that we cannot under any
circumstances undertake chemical analysis,
nor disclose the ingredients of commercial
preparations. We know that many of these
are not now obtainable. It isillegal to prepare
and sell cosmetics without special permission
to do so. ! '

Bound Volumes
WILL readers please note that for the time
being we are unable to undertake any
further orders for the binding of the volumes
of this‘journal. Indexes will continue to be
issued, and readers should get their issues
bound locally. An announcement will be made
as soon as we are able to resusmie our previous
binding arrangements.

Production
THE eighth report of the Select Committee
on National Expenditure contains some
interesting conclusions. It says that not
enough attention has been paid to the import~
ance of greater specialisation, and to distri-
buting contracts so that each manufacturer
may concentrate on a limited number of
products suitable to him, thus providing a
sufficient run on each type to make possible
the most economical mass-production methods,
with the further advantage of reducing the
total amount of tooling required throughout
industry as well as of skilled labour. In many
cases manufacturers have been asked to make

__.BY THE EDITOR

too many varieties of articles ; nor has enough
attention been paid to directing contracts,
labour and materials to the most efficient
factories. There is a vast amount of efficient.
machinery which is not being used for any-
thing near 24 hours in the day. The proper
regulation of sub-contracting capacity still
requires urgent attention. Main contractors
are in many cases not kept sufficiently in-
formed about Government plans such as
impending changes which would enable them
to prepare new lines of production in advance ;
nor sufficiently consulted on programmes and
design which are under consideration. This
results in lack of continuity and work, and
leads to waste of time and energy in research
for new work and the preparation of
tenders which are often abortive. Non-
essential industries are still not properly
regulated and man-power is absorbed in
pushing sales of non-essential products.

At all points can be seen the importance of
appreciating that industry is run by human
beings, not mechanical units. There is a
general symptom of so-called idle time which
Ras attracted widespread public attention, and
many newspapers have referred to this as
slacking. This idle time is usually caused by
change of design, and a certain amount of
interruption is inevitable. Other causes are
air raid damage, accidents, interruptions of
shipping or inland transport, and there are
interruptions to flow of production due to
faulty work of sub-contractors, failure by sub-
contractors to deliver components, or by
departments to supply materials. Other causes
are lack of balance in the labour distribution
between various .undertakings, and lack of
contracts.

There cannot be adequate efficiency in
production without a programme planned
sufficiently far ahead so that a proper flow of
manufacturing processes can be organised.
Each part of the programme must fit in to a
national plan, to settle which cannot be the
function of any single department.

Another suggestion which is commended
for consideration is that each important
industry or industrial group should have a
liaison officer to work with the three main
supply departments, and .that these depart-
ments on their side should be arranged so that
the liaison officers would have definite points
of contact, through which they could obtain,
without delay, either decisions or information.
This suggestion might help, not only to sift
out important points from mere trivial and
embarrassing complaints, but also to give
manufacturers a real understanding of the
position and relieve them of that baffled
feeling, which is so common, of being able
neither to get explanations nor decisions.
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i By eourtexy of the I’ostmqater—Gencr«l.
Messages in Morse were transmitied from
here to the South Coast. -

replaced this instrument, and elaborate and
morse sometimes

highly polished cabinet work

telegraphist to another had nothing encased these early pieces of apparatus.

to do with propaganda.

—

By courtesy of the Postmaster-General

Considered to be suitable for the purpose
of tuning up faulty receiving apparatus, the
letter “V ™ (@hree dots and a dash) has
always been used since the birth of morse
keys and sounders.

Early Needle Instruments

You might perhaps think that machine
telegraphy—such as teleprinters—displaced
morse within the last decade; and you
would be right.

“ Then why raise the point?” you will
ask. Well, since 1844, the astounding fact
is that morse and machine have been in-
dulging in a thrilling neck-and-neck race.
For in that year a printing telegraph operated
between Nine Elms and Wimbledon—a
distance of six miles.

And it was only seven years previously
that. the first electrical telegraph worked

between Euston and Camden Town, spanning -

one and a quarter miles. This *model”
used five wires. An earlier piece demanded
35!

Five needles, however, were sufficient
to convey telegraphic sense on the Euston-
‘Camden Town line.

The wires were laid in grooves in baulks of
oak and slips made from the same tree secured
the baulks. This was satisfactory as long as
the ground kept drv, but when it rained,
trouble started. Insulation failed and rendered
the system useless.

Early in 1840, however, the double needle

Shorter needles

introduced in 1862 were

(Left) Wheatstone’s

AB « step-by-

transmitter as

used about 1839.

. " (Below)Wheatstone’s

’ A B C  telegraph

indtrument — about
1840.

. 1 step

By courtesy of the Postmastér-General,

responsible for an increase in speed from
seven to 45 words in five minutes !
Signals were transmitted by means of
handles—one for dashes, the other for dots.
Prior to 1864, M. Bonelli, of Turin, in-
vented a telegraph which printed the message
in roman type. Roughly speaking, the types
were set up from a fount in much the same
way as an old-time compositor would operate.
Five metal teeth, connected with copper wires,
passed over the type and sent out currents.
At the other end of the line, a strip of
paper, steeped in chemical solution, passed
under five metal points. The sending tele-

\\VII FOR

An Interesting
Early Telegraph

graphist was responsible for producing very
fair ‘imitations of roman characters on ,the
strip of paper. The system worked success-
fully between Liverpool and Manchester,
and Paris and Boulogne.

Pollak-Virag Telegraph

We now come to the year 1898, when
about 600 words a minut® were transmitted
by the Pollak-Virag telegraph.

The writing of the original apparatus was
in morse characters, and consisted of curves
above and beneath a central line which
represented. the conventional “dots” and
“ dashes ” of the telegraphic alphabet. Of
course, it required the services of a skilled
telegraphist, but because of this the inventors
concluded that their rapid -telegraph was
“too fast.” Nothing daunted, however,
they set about making the machine write in
ordinary Latin characters, and by 1900 were
able to announce that they could transmit
written characters readable to the man in the
street at the rate of over 30,000 words
an hour! They weré eventually able to send
40,000 words an hour, or nearly 700 words a
minutre !

The Pollak-Virag instrument actually
worked between London'and Glasgow at a
speed of over 600 words per minute. But
beyond a trial between London and: Paris,
for some reason, nothing more seems to
have been heard of this marvellous speed
apparatus.

Time marched on,
and with it the struggle
for telegraphic supre-
macy became more
acute.

The Telewriter
Although its use has

_ always  been  very
limited, we must not
forget yet another

spectacular piece of
work called the tele-
writer. The instru-
ment is exactly what
its name implies—a
writing telegraph—and
it is very simple to
operate.

. By conirtesy of the Postmaster-General
Single needle telegraph instrument—1819.
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Description of
Instruments

Using a stylo attached by metal arms to the
body of the apparatus, the sender writes on
paper which covers an electrically charged
plate.

At the receiving end, a pen, also supported
by metal arms, reproduces exactly what the
sending operator is doing—writes, scribbles
and draws. At the will of the transmitter, it
even dipsits pen in an inkpot, always following
the action of the pen at the distant station.

Telewriters are controlled through an
automatic exchange operated by a private
company., The system does not belong to the
Post Office.

ABC Telegraph

All police stations were once interconnected
by the ABC telegraph. Like the teleprinter,
it was * untappable.” The writer remembers
visiting a station when about 12 years of
age and watching a policeman operating one
of these instruments. I gazedathimin wonder
and awe, as he proceeded to inform: the
inspector that a certain gentleman was on
his way to the station. After 34 years of
telegraphic duties, this accomplishment,
although still interesting, would not have
such an effect on me to-day. ®

Incidentally, the ABC telegraph once
functioned in the Post Office. Not so many
years ago, the instrument could be seen at
the C.T.O. One worked to Scotland Yard,
and another to a well-known West End firm.
The apparatus could also be seen in many a
village post-office, where the postmaster was
proprietor of the local store. On one occasion,
one of these gentlemen received a visit from
the Head Postmaster of the district. He (the
sub.) was engaged at the moment on the
telegraph instrument. The Head said ** Good
morning >’ and was ,proceeding to speak about
_some .official detail, when his subordinate
testily. remarked, ““ Don’t interrupt. -Can’t
you s& I have two or three messages in my
head ?

Single Needle Telegraph '

This instrument was also read at sight.
The needle went to the left for dots and to

. B courtesy‘ of the Postmister-General.
A modern teleprinter with cover removed.

By courtesy of the Postmaster-Generul.

Direct inker telegraph instrument—1854.

the right for dashes. Signals were sent by
a handle or tapper. Very often the clicking
of the needle was sufficient for the telegraphist.
He could hear the dots and dashes and wrote
the message without looking at the instru-
ment. This was a serious offence and strictly
forbidden, untilit was
found that the opera-
tors could do their
work more accurately
that way.

Up to a short time
ago all British rail-
ways made great use
of the single and
double  needle, be- |
cause of. the large
number of telegraph
stations that could be
worked on one wire.

Making a noise
similar to ‘a morse - | ¢
sounder, the double

plate was more difficult
to read. I could never
¢ understand the thing my-
| self. The railways used
this instrument quite a

America.

The single  current
morse key was mostly
used on telegraph wires

i that ran a sﬁlort distance,

| or where ther¢ was not
likely to be a lot of tele-
grams.

i the Post Office and South

By courtesy of the Posimaster-General,

lot, and it was also used in_

But if a wire connected a large town or
city, a double current morse key would be
used. Whenever the traffic increased, the
operators would work duplex—that is, onc
sent and one received at each end of the line ;
four in all at the same time. Technical im-

By courtesy of the
Postmaster-General.

(Above) A Wheatstone
transnutter of 1867.
(Left) A Baudot opera-
tor gumming up a tele-
graph message.

provements eventually
allowed for simul-
taneous despatch of
a greater number of
telegrams over one
wire.

Thousands of Post
Office operators have
had to send 26 words
per minute on the
inker. Thisisamorse
key connected to a
recording tape. It showed us what our dots
and dashes were like ; good or bad.

Wheatstone Transmitter

Although it -took only a few months to
learn to send and receive at this speed, there
were other jobs which had to be done before
‘a telegraphist could be fully qualified. One
of these little jobs was operating the Wheat-
stone instrument named after the inventor.

Before a message could be sent by this
process, a slip had to be prepared. These
slips were perforated by what were known
as punching sticks and the stick perforator.

The operator, with a stick in each hand,
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perforated at a speed of 25 words per minuté.
The slip contained a number of messages
or a long newspaper message. - It might,
therefore, be several yards in length. When
completed, the slip could be run through a
Wheatstone transmitter to $ix or seven towns
which were on the same wire. The sticks were
eventually replaced by pneumatic perforators.
These instruments perforated as many as
eight slips at once, so that the message
could be sent to, perhaps, 48 places at the
same moment.

At the receiving stations the signals came
out in morse on a blue paper tape at anything
up to a working speed of 200 words per
minute through a Wheatstone receiver. The
receiving telegraphist used to tcar off every
few messages, which were handed to another

- operator to write up into telegrams from the
dots and dashes.

Creed Re-perforator
But another instrument

. ') -
took the place of this b ol TR i AL S
recetver. It was known 9 000 8 00 63 088 G O o e
as the Creed Re-perfora- S ——

tor and Printer. Instead .
of being received as morse :
characters, a perforated

(Above) A Wheatstone |
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Gell, to perforate the
Wheatstone slips. F
Morse relegraphists
have been very proud
of their work, and
some , were bertter
operators than others.
A few could send 42
words per minute, and
some have . written
this 'down _from a

sounder.

Humorous errors
have often occurred -
through the morse,
but, fortunately, the
messages have always
been- corrected before
they reached the
addressees.- A téle-

transmission slip. (Right) |
An undulator ship for wire-

less or cable as recetved | !
from a-Wheatstone slip ar | }
the transmitting station.

e

A double plate sounder of 1836.

By courtesy of the Postnmtcr-bmmd.

~

Wheatstone slip came out. This was put
through the printer and the messages were
then printed in roman letters and figures on
another piece of slip, which was gummed
on to a telegraph form.

In their turn the pneumatic perforators
were gradually replaced by machines, which
looked like typewriters. This seems to have
been the inventor’s idea—to turn everything
into a typewriter. Thus, we had an instru-
ment called the Kleinschmidt, and then the

O iNiD: O

By courtesy of the Pustmaster-General .

graphist was once astounded to
know that ‘ The Almighty . has.
ordered two new bruisers.” Had
this been allowed to reach Fleet
Street, the Adimiralty, no doubt,
would have felt flattered. Cruisers
might very well\ be called
*“ bruisers,” too.

Some telegraph stations were
not usually joined up to each
other. Sometimes one had a lot of
messages, or a long message for
another, and they were then
connected by means of a repeater.
This saves a lot-of time, as the
messages did not have to be taken
off and sent again. It also released
two operators for other duties.’
Band of Transmitters

About §0 years ago morse
. operators were introduced to a
marvellous instrument which is
not worked on the dot and dash

wd

N . break :

By courtesy of the Postmaster-Gereral,
The Gell perforator telegraph instrument
of 1906.

principle. It was invented by a Frenchman

named Baudot, and eight operators can work

this instrument at each end of the line,

apparently simultaneously. In appearance
it is like five pianokeys. The opetator pushes
these keys down with the first, second and
third fingers of the right hand, and the first
and second fingers of the left hand. The
instrument itself is “controlled by what is
called a di§tributor, which sends a cadence to
each key. The distributor is made so as to
deliver the cadence at different moments,
and the operator must keep time with the
knocking every time he sends a letter. Many
hundreds of these cadences are put to each
key per hour, and the operator can send
60 shert messages in that space of time.
The Teleprinter

Morse, Wheatstone and Baudot have
gone to make way for the releprintegy which
is now the chief instrument for sending and
receiving telegrams. An operator must be
able to send 70 “messages per hour. The
received messages are printed on a tape, and
this is gummed on to a telegraph form.

Old-timers are proud that the letter “V ™ in
morse has been in‘gcm'busly used as a simple
vet most effective’ piece of propaganda.

‘s

By courtesy of the Postinaster-General
. Hughes’ . orinting telegraph instrument.
5
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. The Heinkel 13
An Amphibian Aircraft
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Lysander ’planes dropping containers by parachute to advancing troops. These
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containers hold anumunition and other supplies.

New American Fighter

PECIMENS of a new Rolls-Royce Merlin
S aircraft engine in large production at
the Packard Works in America have
arrived in Britain, and have won approvalfrom
the experts. This is one of the first practical
results of the interchange of blue-prints
between British and United States aircraft
industries. The engine is similar to that in
production here. Big contracts were placed
for the production of the engine in America.
According to American reports, one of the
first *planes to be equipped with the engine is
the Curtiss Hawk P4oF—the new fighter
recently disclosed by the United States War
Department. This machine is a development
of the Kittyhawk. The new Rolls engine has
increased the speed of the Curtiss Hawk P4oF
by at least so miles an hour. The 'vlane has
also more formidable fire-power and a higher
“ ceiling.”

Twin-engined Fighters

AN aircraft which has attracted the
‘A artention of designers for some time
past’is the twin-engined fighter, the Westland
Whirlwind. This machine has four cannon
and a reasonably good range. Both in this
country and the United States the twin-
engined fighter has always been regarded as
offering certail special advantages. These
advantages consist of suitability for night
work, great range, and to the carrying of a
heavy load of cannon armament. Another
twin-engined fighter is the Bristol Beaufighter,
which is not so fast as the Whirlwind, Jbut
instead it has more powerful armament and a
greater range. Also, we must not forget the
Lockheed Lightning twin-engined fighter,
which is in production in the United States.

The Lancaster Bomber

A MACHINE which we will soon be hear-
ing a lot of is the Lancaster bomber,

which is now in quantity productiop in Canada.

Little is yet kgown about this bomber, but it

is considered to be the fastest of the heavy
bombers. As they are produced these
machines will presumably be flown across the
Atlantic to this country.

The American Mustang
A NEW American machine which is now
in operation with the R.AF. is the
Mustang. It is a single-engined fighter fitted
with the ordinary bicycle and tailwheel
undercarriage. The radiator of the Mustang
is situated under the centre part of the
fuselage.

¥

ST T O U RS

A close-up view of the two starboard engines of the Douglas B-19 bombei.

e
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Plastic Trainers

All-Canadian Training 3

Plastic Trainers

TRAINER aircraft made entirely of moulded

plastic plywood are to be turned out at
the rate of 500 a month by the Langley
Aviation Company of America and other U.S.
aircraft firms. Very great economy in price
and quickness of construction will be effected
by using the plywood. No nuts or bolts are
required in the assembly, and America has an
unlimited supply of the necessary wood. The
result should be a strong and efficient primary
trainer. Twin-engined machines of this type
have been tested over New York with
complete -success, and the Langley firm has
an ambitious programme for a post-war
switch-over to private aircraft of this build to
sell at less than £200 each. The ¢ moulded »*
trainer will be used both by the U.S. Air
Force and the RAF.

‘Woman Test Pilot

MISS ALMA MEFLIN, of New York, is

the only woman test pilot in America.
She tests the ’planes of the Piper Aircraft
Corporation before they are passed on to the
U.S.A. army. To-day she has more than
1,100 flying hours to her credit, and has, for
a while, held the altitude record for small
aeroplanes, one of which she took 21,050 ft.
over the Rockies.

New Machine for Lufrwafte

ACCORDING to official reports the

Heinkel 113 is considered one of the
best machines in use with the Luftwaffe. Itis
said to have a speed of nearly 400 m.p.h., and
its armament consists of two cannon and two
machine-guns. This otherwise good machine
is vulnerable to wing hits, however, where its
cooling system runs, All German fighters
now carry the formidable new Mauser cannon,
possibly the best cannon in the world except
for the Russian Schpitalmy tank-busting
cannon.

|
|
1

Each

engine develops 2,000 h.p.



232

NEWNES PRACTICAL MECHANICS

==

May, 1942

The Dornier 217, Germany's newest long-range heavy bomber.,

This machine is

an improved “ Flying Pencil,”

having a range of 4,500 miles and a spced of 300 m.p.h.

The Versatile Hurricane

OF all ‘the fighters now operating in this
war the Hurricane must be considered
the most versatile. These fighter-bomber
machines with their terrific fire-power have
accounted for more enemy aircraft than any
other type now in service with the RA.F.

Torpedo Bomber

MR A. V. ALEXANDER has stated that

a new type of torpedo bomber is now
coming into active production. Itis a successor
to the Swordfish and the Albacore, but is
much faster than either of these machines. It
is thought that the new machine will opcrate
from aircraft carriers.

All-Canadian Training
first all-Canadian advanced trainer to
be built in any quantity in Canada is the
Fleet 60, which is now known as the Fort.
No doubt, the *plane gets its name from Fort
Erie, where these machines are being built
by the Fleet Aircraft, Ltd. The Fort is of all-
metal construction, and is a two-seater low-
wing monoplane. The rudder, fin, flaps
and ailerons have fabric coverings and the
machine has a fixed undercarriage.

An Amphibian Aircraft

THE Goose, which is the R.A.F. name for

the Grumman G-21B, is one of the
few amphibian aeroplanes operating in this
country. It is a high-wing monoplane with
a wing span of 49ft. and has a maximum

speed of just over 200 m,p.h. It is used by the .

R.A.F. as an ambulance for Air-Sea Rescue
Service. It has a crew of four, is armed
with two machine-guns (one fixed, the other
mobile) and bomb racks can be fitted under
the wings. This machine is also used by
the Royal Canadian Air Force for coastal
defence work.

Examination of Aircraft Parts

ENGINEERS were not slow to realise the
value of X-rays in the examination of
metal parts, and this technique is now quite

common to. arger manufacturers. The latest
development is the installation at the Triplett
and Barton Laboratones, U.S., of fully auto-
matic units, to examine as a routine the
castings used in Lockheed Hudson ’planes.
Four machines are in operation, and radio-
graph 20,000 castings a day, mainly light
alloys, such as those of aluminium - and
magnesium. The castings pass on a conveyor
table under the X-ray. beam, the latter unit
being raised and lowered by a robot control
to deal with each casting separately.
movement of the parts being examined is
synchronised with the switching on of the
beam, onz negative. 2 minute being produced.

A naval airman recetving instruction in

The-

This mass examination technique has made
it possible for Lockheed designers to legislate
for more castings in their *planes, an objection
in thé past being the difficulty of checking up
on every small part for freedom from flaws.
Ordinary inspection would not be able to
detect internal flaws, at least not without a
detailed examination. Steel and bronze parts
which are too bulky for the automatic units
are taken to manuaily-operated X-ray
machines. - But to examine castings of deep
section it is necessary to use X-rays of
considerable penetrating poiwer, and with this
object in mind the above Laboratories have
installed a 440.000-volt X-ray outfit.

the Link Trainer, a device Jor training

a pupil airman on the ground, under flying conditions. ‘The Link Trainer is a safe
merhod for teaching blind flying, and a naval airman can learn the rudiments of this
art before he takes to the air.
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The U.S.

THE illustration shows the newest fighting
’plane of the United States Army Air
Corps—the Airacobra. It is manufactured
by the Bell Aircraft Co., of Buffalo, N.Y,,
and is designed for a speed of 400 miles per
hour at an altitude of 36,000ft. In addition to
four machine-guns, the ’plane carriesa 37 mm.
cannon firing high-explosive shells, and all
are operated automatically by a push-button
in the pilot’s cockpit.
Seven years ago. the Bell Aircraft Co.
laid it down as a policy that powerful cannons
were necessary to give decisive fire power to

- NEWNES PRACTICAL MECHANICS

AIRAC OBRA

Army Air Corps’ newest fig

single-engine defensive fighters. Centre-line
firing—firing through the nose of the ’plane—
is the most accurate method, and so in the Aira-
cobra the cannon is rotated where the engine
is normally placed. The exceptional speed, the
firing power of the 37 mm. cannon, added to
six of the usual .3 and .5 calibre machine-guns,
the adaptability to volume production and
many other features have proved the sound
design of the Airacobra. The machine is
being nfade for the United States and the
British Air .Forces, and it is appropriately
known as the “ Cannon on Wings.” It will be

hting ’plane, the Atracobra.

seen from the photograph that the pilot has
excellent vision, and tests show that the ’plane
is easily manceuvrable, and that a high degree
of streamlining has been adopted. It is fitted
with tricycle landing gear which was pioneered
in this country and developed more recently
by General Aircraft, Ltd.

The Airacobra is the American counterpart
of the latest Hawker Hurricane and Typhoon,
which are fitted with cannon. Other details
of the machine are not yet released for
publication. It is expected .that technical
details will soon be available.

Etficient

A Briet Description

OR the gas firing of furnace settings of all
types, large and small, in the engineering

and metallurgical industries, whether using
producer gas, coke oven gas, blast furnace or
town gas, of outstanding value for economical
working are the range of latest design * Gako
turbulent burners supplied by Liptak Furnace
Arches, Ltd., of London (68, Victoria Street,
S.W.1). These are available in a considerable
number of sizes and modifications, although
the basic principles of the design are the same.
"+ Essentially they consist of separate and
independent valve control of the gas and air
supply, which are also split up in the burner
into a number of independent thin layers or
streams, each of which is given a twisting
or whirling motion by means of spiral guides or

Q

WO

Gas

Firing
of Turbulent Burners

passages. The result is an extremely intimate
mixing of the gas and the air with rapid
completion of the combustion, giving a short
globular flame with high COy and little excess
air. Another feature is that the operation is
under low pressure conditions, generally,
2-4in. w.g., which eliminates all * stratifica-
tion,” that is, non-uniform furnace_tempera-
ture.

Simplicity and Accessibility

Special features of all the designs are the
simplicity and accessibility, with no moving
parts of any kind, while all that is necessary is
to open a hinged door for cleaning and full
inspection without disturbing the burner
casing and the pipe connections. Because of
the design, resulting from extensive experience
of a large number of installations, two gases
also of different qualities can be burned
separately or together, such as town gas, coke

Fig. 1 (Left).—A “Gako” burner

for coke oven gas, town gas, or

other gas and pressure air supply,

the gas and air control valves

being connected together by link-
work.

Fig. 2 (Right)—A * Gako” gas &

burner of the forced draught type

with automatic control and integral

motor-driven fan for operating

steam or hot-water boilers.

(Liptak Furnace Arches,
Ltd., London.)

(3

oven gas, producer gas, and blast furnace gas.
Cold or preheated air can also be used,
either at atmospheric pressure or slightly
above, say up to 4in. w.g., already mentioned.

It is emphasised that no one design of
burner will give the best results for all furnace
conditions, and the main advantage of
““ Gako ” construction is the range of modifica-
tions available, one or other of which will give
maximum efficien¢y for specific installations.
In this connection the long experience of the
firm is also particularly valuable.

Another important development is, the
introduction of automatic control equipment
including an integral electric motor supplying
the low pressure air, which gives not only
extremely efficient combustion of the gas, but
enables both the latter as well as the air to be
automatically regulated without difficulty,
varying the speed of the motor and degree of
opening of the gas supply valve. Automatic
operation can be controlled by the temperature
at any specific point in the furnace setting,
and also in the case of steam boiler plant by
the pressure.
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The Steam 'Engine

potential energy of “steam into

mechanical power, by means of a
steam engine, remains the same as it was in
the days of Richard Trevithick, there has been
a steady improvement in the design of this
power unit over the intervening two centuries.
The reciprocating piston and the crankshaft
is still there, but to stand in front of a modern
high-speed engine is to realise how much
headway has been made ; if is silent, smooth,
and offers no external indication that steam
is the source of power. One sometimes
associates little jets of escaping steam with
steam engines, and, indeed, leakages past the
piston rod or from valves have not been an
uncommon feature of them, but imperfect
gland packings are signs of inefficiency in
other quarters to-day, and can hardly be
attributed to the design of engine.

That the steam engine should have been
invented by a British subject is not surprising,
and its development in a country where coal
is indigenous is natural. Nevertheless, one
may be excused for thinking that better use
could be made of our coal supplies in the
generation of steam and its use for mechanical
power than has been the case, and steam
engines should not be allowed to make way so
wholeheartedly for diesel power. Itis possible
that the plentiful supply of fuel may have
taken away some of the incentive to greater
efficiency in steam generation, and made low~
pressure steam rather more commornplace
than it should have been in Great Britain, byt
in later years much progress has been made
towards tightening up the outlook in this field.

8 8

WHILE the principle of converting the

)

A ®) y

Fig. 2.—Diagram of a crankshaft for a
Jour-cylinder 1ut.

To-day the British steam engine ranks among
the best in the world, both for design and
workmanship.

Basic Principles .

One may be excused for being at first
puzzled as to how steam operates an engine,
until it is realised that the former is really
energy in, as it were, gaseous form.. To
convert water into steam a considerable
amount of heat must be put into it, and the
heat, which is a form of energy, passes-into
the molecules of water, and causes them to
vibrate and expand. So one can think of
steam as molecules of water which have
acquired a considerable amount of energy.
There is a tendency for these molecules to
revert back to their liquid state, or contract to
water again. Thus, if steam is brought into
contact with a cool surface the agitated
molecules give up their energy to that surface
in the form of heat, and revert to the contracted
state ; that iS to say, they condense to water.
It is not difficult to regain the heat-energy
from steam, in the sensible form, in this way.

But in the steam engine the heat is not
recgrered completely, but only in part. Let
us assume that the steam enters the cylinder
at 400 deg. F., or 235 1b. per sq. in. pressure.
Now that pressure will drive the piston down
in the usual way, and in doing so it will,
naturally, expand, the

idea being shown

lts History and Development

diagrammatically in Fig. 1. When a gas—and
steam may be considered as a gas—expands
it cools, and so the steam falls in temperature.
In effect, it has lost some of its thermal
energy, that energy being yielded up as internal

= 100Msq.in

Fig.1.—Diagrams representing the expansion
of steam in a steam-engine cylinder.

work. In this way the potential energy, or
heat, is translated into work. If the expansion
has resulted in a drop in steam pressure from
235 lb. per sq. in. to, say, 100 lb. per sq. in.
gauge, the theoretical fall in temperature
would be about 60 deg. F. In practice the
amount of heat lost would. depend also on the
rate of conduction away from the cylinder,
?d such factors as the piston stroke and
peed. -

PRESSURE —»= ©

1S
[

TIME —»
Fig. 3.—A rypical indicator diagram.

General Types

Steam engines fall roughly into two major
classes : vertical and horizontal. The former
are often of the high-speed type, and smaller
than the horizontal ones. These two broad
classes can then be subdivided into single-
cylinder engines, compound, tandem-
compound, and, a later development, the
Uniflow cngine. The steam may have its
energy extracted more fully by what are called
triple and quadruple expansion engines, which,
as their names imply, expand the-steam in
three and four stages respectively. This
enables as much of the energy to be utilised
as possible, the steam being brought down to
a low pressure for condensing to atmospheric
pressure and return to the boiler as water.
Reference to condensing brings one to a
further division of engines into condensing
and non-condensing types. The former pass
the exhaust steam through a cooling device,
and so enable it to go back to the boiler, thus
conserving water, while the latter pass the
steam into the atmosphere or to a process,
without attempting to recover the water. The
non-condensing engine usually consumes
up to SO per cent. more steam than the
condensing type. Reference to the Uniflow
engine will be made farther on in this article.

Some Design Considerations
Certain tvpes of engine are more suited to
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particular work, although they may nor offer
the best mechanical and thermal efficiency.
Thus, for rolling mills, simple or tandem
compound units are often employed, while
for the generation of electricity small, high-
speed engines are clearly indicated, it being
presumed that the dynamo set is not large.
This type, where it is a compound engine
and fitted with Corliss valves, is . highly
efficient. Then again, certain types of valves
are more suited to work of one class than
another. There are poppet, slide, piston and
Corliss valves, all of which may possess their
own special advantage. The valvé is a very
important part of any engine, for it can make
or mar efficiency, as will readily be understood.
It i$ not sufficient to arrange for steam to be
admitted to a cylinder and to drive the piston. -
The steam mast have an unrestricted outlet,
and it is here that the valve must operate
cleanly, have a quick response and, of course,
show minimum wear with time. Much
thought has been devoted to this aspect of
engine design, particularly with high-speed
units.

It is not possible to do more than glimpse
at the problem of engine design, and by way.
of example, the crankshaft of, say, a four-
cylinder unit will be considered. Clearly, if
four cranks arranged as in Fig. 2 are allowed
to rotate there will be primary and secondary
forces to deal with as well as couples. These
can be balanced by arranging for the crank-
weights A to bear a certain ratio to the inner
crank weights B. The cranks will be arranged
'so that they make angles with each other as
shown in Fig. 2 (b), which is an end view of
the crankshaft. In addition, there will be an
optimum distance between each crank or
web along the crankshaft. When balanced,
with the pistons also taken into account,an
engine should run with little or no vibration,
and where the latter is present to any extent
it is an indication that insufficient attention
has becn given to the matter, although to-day,

. sufficient is known about the subject to enable
designers to produce quite smooth-running
engines, even at high speeds.

In slow-speed horizontal engines the
problem of balancing crankshaft and piston
tends to be simpler, but, owing to the greater
masses involved, care has to be exercised.
For large pistons of long stroke it is usual to
provide guides for the piston rods, called
crossheads, while slippers and guideways can
also be brought in to help in the smooth
functioning.

R e —— 4
i
Steam c ylmderT?%
H

“ Fig. 5..—Sectional view of part of an engine
-cylinder showing a piston valve for controlling
the distribution of steam. ‘
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How Efficiency is Measured
Generally speaking, the thermal or overall
efficiency of an engine is measured by the ratio
of steam input to power output. The mechani-
cal efficiency ranges between 70 per cent. and
90 per cent. approximately, which represents
the ratio of brake horse-power to indicated
horse-power. The latter can be obtained from
an automatic record of the pressure cycle in
the cylinder, and a typical indicator diagram,
as it is called, is shown in Fig. 3. The steam
is admitted to the cylinder at a particular
pressure, represented by the height on the
graph, or indicator, AB. The piston is driven
forward, the inlet valvesbeing open, and the
ressure remains sensibly constantto C. The
valve then closes and the piston is driven
orward by the expanding steam, which is
unable to make its escape. The expansion
brings about a fall in pressure as seen from
C to'D, when the exhaust valve opens. The
pressure now falls to a minimum value at E,
when the exhaust stroke proper begins, the
pressure remaining at a roughly constant low
value until the exhaust valve closes at F, when
the inlet valve admits a new charge of steam
for the next cycle. The pressure rises rapidly
to the maximum steam pressure being used ;
that is, back to B, for the whole process to be
repeated. The area of the enclosed space of
the indicator diagram so formed enables the
LLH.P. to be calculated. The record of these
pressure variations is plotted or traced on a
card by means of a pen actuated by a link,
which is in turn connected to the cylinder of
the engine.

Power

The horse-power developed by an engine is
proportional to the stroke and diameter of the
cylinder, the steam pressure on the piston
and the number of strokes per minute. In
other words, the calculated horse-power, or
LH.P., is expressedpb;i‘: i

ILHP.= P

where L =stroke, in inches, A=area of
iston, in inches, P=pressure of steam,
b./sq.in., and N=number of strokes per
minute, while the denominator is the con-
version factor for these values into horse-
power, one h.p. being equivalent to 33,000
ft.1b. per minute. It will be seen that size and
speed are the objects for which to strive if
power output is the main consideration, but
both of these are limited by design. In
practice it is often found that a small high-
speed engine is more suitable than a larger,

Inlet.
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Fig. 7.—~Section of a single=cylinder vertical
steam engine, showing the chief working parts.

low-speed one, for the latter would not only
entail greater cost to manufacture but would
take up more room. The above equation holds
for a single cylinder engine, but in a multi-
expansion engine, that is to say, where the
steam is fed into a succession of cylinders,
each operating with a lower pressure than the
previous one, the value of P is computed from
the mean effective pressures in all of the
cylinders.

Steam pressures vary according to the
class of engine, and may be as low as 30 lb.

Movement ~~
of sleeve 3

Fig. 6,—The Watt-type governor, now
superseded by the spring-loaded governor.

per sq. in for single-cylinder condensing units
up to hundreds of pounds for multi-expansion
engines. ' The first, or high-pressure cylinder,
will take stéam at about the pressure of the
boiler in which it is generated, and the
intermediaté and low-pressure cylinders may
bring it down to one-half and one-third
respectively. 'Thus, if the boiler pressure is

%
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Governors

Before discussing engines themselves a
brief mention should be made of the governor,
which is intended to regulate the speed of
the piston. In effect, it is a device that
throttles the steam when the engine speed
passes a pre-arranged figure, and if the inlet
pressure should fall slightly it opens the steam
supply valve to compensate, ¥The -earliest
kind of governor employed the centrifugal
principle, in which the engine was linked to a
pair of balls arranged as in Fig. 6. The
higher the speed the farther out would move
the balls, and this would result in the collar
being raised. This collar, being attached to a
further linkage, would actuate the supply
valve. The Watt governor has been modified
since its introduction, to make it a sensitive
piece of equipment, but the principle remains.
Other designs have been adopted in more recent
years, but space forbids a description of them,

Some Engine Types

Having discussed some of the essentials
of a steam engine, we can now examine the
engine itself. As stated above, there are many
classes and types and, for convenience, only .
three will be referred to, including the
Unifiow, which embodies original ideas. A
simple, single cylinder unit is shown in
section in Fig. 7, from which the resemblance
toaninternal-combustion éngine willbe quickly
apparent. The piston operates a crank,
which is coupled t6 a flywheel. In modern
engines of this type, usually high-speed,
lubrication is effected by filling the crankcase
with oil, and feeding thé lubricant to the
cylinder by splash. Another method is to
inject the lubricant into the inlet steam line,
by means of a special lubricator, which atom-

-ises the oil, or breaks it up into fine droplets,

so- that it is swept by the steam into the

o PHLLLSIIIIIIS,

Fig. 8.—DPart-sectional elevation of a horizontal steam engine.

200 lb./sq.in., the low-pressure cylinder
would receive steam at about 75 1b./sq.in.

Valves
Reference has already been made to the
importance of the valve in an engine. The
three commonest types in use are slide, piston
and poppet, the Corliss pattern also being
widely employed. A typical slide-valve is
illustrated in Fig. 4 from which it will be
observed that, by one member or face sliding
over the other, the steam port is exposed.
This design offers the advantage of simplicity
and ease of maintenance, but its fundamental
characteristics sometimes preclude it from use
on high-speed engines, although no general
dictum can be given in this respect. A piston
figEVe is shown in Fig. 5, which explains 1tself.
¢ Corliss pattern may take more than one
form, and may consist of a cylindrical valve
face or a disc type, but its operation is charac-
teristic, in so far as the valves are opened and
closed by an eccentric, the closing of the
inlet, however, being effected by a trigger
flechanism,

cylinder. Nowadays the steam fed into a
vertical engine is usually superheated, and
cylinder jackets, as in the internal-combustion
engine, are seldom employed. The idea of
the jacket is not to cool the cylinder, as with
the petrol unit, but to keep it hot and prevent
condensation. This trouble is surmounted
by the use of a high degree of superheat and
the fitting of steam traps. In some instances
the steam is led first of all around the cylinder,
so that any condensate may be led away before
the steam passes into the cylinder,

Fig. 8 gives an idea of a larger horizontal
engine, of the type widely used in the past.
The connecting rod is supported, as it were,
by a cross head, and slippers run along slides
as the piston moves to and fro. The speed
is often low, and whereas a vertical engine
may run at 2,000 r.p.m., the larger horizontal
engine will sometimes have a speed of only
50 r.p.m, Lubrication is carried out as a
rule with drip oilers, and a feature of these
slow-speed units is their longevity and freedom
from fnaintefance.
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piston. In other words,
the steam flows over
the cylinder walls
twice ; when it is” hot
and when it has per:
formed its work and 1s
being exhausted. But
in the Uniflow engine
the steam flows in one
direction only. This
is obtained by having
an inlet steam port at
either end of a two-

sided piston, as in Fig.
9. The exhaust ports

Sream I

(U]
N

~Exhausr

Fig. 9.—Section of the cylinder of a. Uniflow engine.

The Uniflow Engine

This represents a new departure in design,
and has brought about an appreciable in-
crease in efficiency in steam power generation.
In the usual type of engine the steam flows into
the cylinder on the power stroke and is then
pressed back over the same path and through
the exhaust valve, on the exhaust stroke of the

arearranged around the
centre of the cylinder
wall circumference.
The sequence of opera-
tions is then as follows :
steam enters at the port or valve A and drives
the piston forward, until it uncovers the
exhaust ports at B, through which the steam
makes its exit. At this position the piston
will have completed its ‘stroke, when steam
makes its entry at the port C, and drives the
piston back, until the exhaust ports at B are
again uncovered making its exit therefrom.

It-will be seen that the steam always flows
in one direction; that is, from inlet to
outlet, but never comes back over the same
path. Hence, the name Uniflow for this type
of engine. This arrangement makes for better
exhausting-and other features. The engine is
characterised by its smooth operation, and a
moment’s consideration will show that, be-
cause the inlet ports or ends of the cylinder
are never traversed by exhaust steam, they are
always hotter and, likewise, the exhaust ports
are constantly cooler. Such factors are
reflected in a better thermodynamic efficiency ;
that is, a higher output of power for a certain
input of steam. Another point about the
Uniflow engine is that its indicator is not like
that for other engines, but more resembling
a diesel diagram.

Continued progress is being made in the
field of steam power, and just as the Uniflow
engine represents a step forward in engine
design, so ome might expect yet further
developments. Coal there is in plenty in Great
Britain, while the engineers also are indigen-
ous, so one might reasonably expect that this
country will maintain its lead in this field.

3

Points About

struction of scissors which it is well

to know if they are to be put to any
special usgs. A good pair of scissors will, of
course, cut better than an inferior pair of the
bazaar type.

'THERE are many poirts about the con-

Simple Tests

One of the first things to look for is whether -

the cutting edge on each blade is properly
“set” ; that is, it should * stand up proud,”
as the cutler calls it. Not only should the
two surfaces of the blades that cross cach
other in the act of cutting be hollowed
slightly, as arises from the curvature of the
grinding wheel-on to which they had been
pressed, but in addition the edge can be * set

p’’ by a blow from the setter’s hammer,
correctly given to increase the rising up of
-the edge.

Fig. 1.—Two pairs of ladies’ cutting-out scissors.

of purposes, including

Sci

A Few Interesting Tests

Hold an ordinary pair of scissors by one-
handle, vertically ; open it by lifting the other
handle, which you then release. The scissors
will shut of its own accord, but the point ¢t
the test is, how far does it shut? "A cheap
pair of scissors will practically close itself, for
the simple reason that the ¢ binding *’ of the
one blade upon the other is so slight, and
loose, that the scissors close almost to the tip.

Try the test on a better make of scissors,
and it will be found that the edges are in such
contact, from the very
start near the screw,
that the scissors remain
open. In other words,
the cutting action has
no slackness, due to

SSQrS

and the Double Bow, used for heavier work
where two fingers are needed.

Description of Parts

The following description ‘should be noted
with reference to the various parts indicated
in the illustration.

Bodkin.—Type of scissors
blade with rounded point. )

Double Bow.—Large enough to allow, two

having one

the nature of the
workmanship.

Sheffield-made
Scissors
Fig. 1 shows two
pairs of ladies’ cutting-
out scissors from a
large selection’ made
by an old-established
Sheffield house,
Christopher Johnson
(Cutlers), Ltd. The
firm’s range includes
scissors for all kinds

hairdressers’ - scissors
for gents or ladies,
made from specially
hn,,h—grade steel, with smooth, easy-working
cutting edges. In the “C. ] > mark, the
firmhave attained a standard in weight, shape,
balance and cutting qualities equal to the best
imported lines, so proving that Sheffield can
produce a hairdressers’ scissor of first-class
merit.

In ordinary household shears, in the usual
sizes from 4iin. upwards, the styles are in
heavily plated nickel silver or in steel finish.
The heavier type of shears, with cranked or
straxght japanned handles, runs from 6in. to
12in. -overall, the largest size giving a 64in.
cut. Varieties in these shears give the
option of nickel-plated blades or nickel-
plated bows and shanks.

In Fig. 2 are shown two types of scissors ;
the Bodkin, distinguished by its round blade,

S
vCO\fG

Vigo

Screw Hole Flat Pornt

Fig. 2.—The names of the various parts of scissors are given

in these tllustrations.

fingers instead of one,
scissors for extra leverage.

Fore Szde —Bevelled edge of screw hole
flat.

Neck End.—Where neck of shank joins
the blade. |

Pinch.—The step down between the screw
hole flat -and the thin portion of the blade.

Score.—A line or nick scored on scissors,
sometimes with a file, to give a httle decora-
tiont or relief.

Tup Shanks of scissors grow out of the
blade to join the bows, like the horns of a
tup or ram.

Vigo Point.~—Straight or strong point.
Probably from Latin : Vigor—strong. Chiefly
used on tailors’ and heavy scissors.

Chiefly in tailofs’
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Improving Faulty Ne3atives

The Process of Reduction Explained

AVING considered some methods
H whereby ¢ thin > negatives can be
improved by intensification, let us

Nnow turn our attention to the treatment of
those which constitute the opposite class,
namely, too “thick.” This fault usually
arises through over-exposure or over-de-
velopment, and gives unsatisfactory prints
lacking intone or gradation ; it is also advisable
to include in this group those negatives

strong in contrast which yield prints with a

paucity of half-tones, and consequently of
very little value for the making of pictorial
prints. L

Most amateurs will have some negatives

which are so dense that they are almost*

opaque when viewed by transmitted light,
and when attempts are made to print them it
is found that either a very strong light or much
time is required in the exposure to get even
the semblance of an image on the .paper,
yet when the negative is held to a strong
light and can be seen through, it is possible to
discern an image which gives one the impres-

‘sion that it will or can produce a reasonably

good print.

Howard-Farmers’ Reducer

The conclusion is that it requires some
general reduction; it has got to be made
“ thinner ” so as to give the operator some
means of making a print. For this work the
most satisfactory formula is that known as the
Howard-Farmers’ Reducer, sometimes re-
ferred to by its chemical contents as the
Ferricyanide formula.

There are two solutions required, and these
are made as follows :

(1) Soda hymb, 24 ozs.; water to make

20 0zs.

(2) Potassium ferricyanide, 2 ozs.; water

to make 20 0zs.

This reducer is particularly fast in its action,
and therefore has to be closely watched to
guard against excessive reduction; further,
the mixed solution will not keep for more
than a few minutes at most, consequently it
has to be prepared just when it is required
for use. To prevent the action going too far

the work should be done near a tap where

running water can be used to flood the chemi-
cal solution from the surface of the film
occasionally, in order to watch the progress.
The effect should be noted in the shadow
details as the action is slightly quicker on the
weak deposits than on the denser parts.

Thorough Soaking Essential

As with all after-treatment methods the
negatives to be reduced must be well soaked
beforehand to ensure even action over the
whole surface. .

Take 1 o0z. of the hypo solution No. 1
and add to it about 40 drops of the ferri-
cyanide solution, No. 2. The colour of the
mixed liquid should be yellow, about the
depth of a lemon colour ; pour this over the
film and rock the dish, and at the end of
1} minutes make an inspection. If not com-

plete return the film to the dish for a short

time and inspect again ; when you are satisfied
that the negative has been reduced sufficiently,
wash for 20 minutes, then dry it by hanging it
to a shelf.

Should you desire to speed the action of
this bath it is only necessary to add more of
the No. 2 solution, up to 6o drops ;-on the
other hand, for slower work, reduce it to 25

By JOHN J. CURTIS, ARPS.

drops, but always remember that the mixed
solution does not retain its activity more than
a few minutes,

It is quite easy to see when the solution is
no longer functioning, for it changes its
‘colour to a blue green tint, and at this stage
it is useless ; a fresh bath must then be made
if more negatives are to be treated. Do not
use the same bath for more than one negative.

Should you have the misfortune to fog a
film, either through light or chemical action,
and this fog is over the whole of the negative,
then it is possible to make a considerable
difference to it by _treating it with this
Howard-Farmers® Reducer. If the work is
done carefully the fog can be so remaved as
to make the negative .quite printable, but do
not carry it too far, otherwise the image will
also be reduced.

H. W, Bennett’s Formula

The second method or formula. is that
known as the Persulphate Reducer, the most
useful for those negatives which are termed
“ hard,” because they give contrasty prints,
patches of black and others of almost white,
the shadows printing right out, while it is

and pour the mixed sofution on and watch
its action. This can easily be detected, for a
slight milkiness will appear, which is the
result of the reaction of the persulphate on
the silver image ; at this stage it is very rapid,
so, after a few seconds, remove and examine the
film, and if you are satisfied that the reduction
is sufficient, place the film in a weak fixing
bath made up of hypo # oz. dissolved in § ozs.
of water. Leave the film in this for one
minute only, and then wash it for 15 minutes
in running water, and allow it to dry. )
Most of you by now will have realised that
it is not always easy to judge the density of a
wet negative as to how it will appear when it
is dry ; this is apparently even more difficult
when using these after-treatment processes.
Therefore, a word of warning: do notbe afraid
to stop the work before going too far, for
with most of the methods, certainly with those
I have explained, it is possible to repeat the
intensification or reduction if found to be
insufficient when the time comes to print
from the treated negative. If the reduction
has been taken too far it is possible to intensify
by the redeveloper process, and, in fact, some
workers will, if a negative is too contrasty, use

e
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A pleasing print from a

impossible to get anything out of the high-
lights ; it is these latter which have got to
be reduced, so it is necessary to find a reducer
with a selective action, and persulphate will
be found to respond in this'manner. It must
be remembered, however, that it will also
operate on the shadows if there is any silver
image on which it can work. The formula
which is given below is one that is known as
H. W. Bennett’s formula, and is generally
accepted as the best. If made up as given it
serves as a stock solution, and will keep for a
long time, but for use you must dilute one
part of this with one part of water, and in this
diluted state it will not keep.

Formula : Ammon persulphate, 240 grains ;
soda sylphite cryst., 45 grains ; acid sulphuric
10 per cent. solution, } oz.; water to make
10 0zS.

For a film 31 by 24 take 1 oz. of this solution,
add 1 oz. of water, and having soaked the
film for an hour in water pass it o the dish

negative after reduction:

the persulphate reducer, and then intensify
in order to put more body into the image.

Negative Dye

In one of the articles I made mention of a
preparation known as Johnson’s Negative Dye.
I believe that with a bottle of this and one or
two good brushes, say a number 00, 0, 1 and
2 sable hair quality, we can add to the work of
reduction and intensification, or even at times
dispense with those processes. Let me give
.an example : a negative which is contrasty
yet has a fairamount of detail; in the ordinary
way such a negative ‘would want a bath of
persulphate reducer, but if it was given only
a very short time in this it would reduce those
high-ltghts without affecting the shadows.
When the film was dry it could be placed in

.the retouching frame, and with a very weak

solution of the negative dye a wash could be
placed carefully over the shadows so as to
hold back the printing of these parts.
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TIIE MONTH IN THE WORLD OF
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whilst the other

Life-saving Suit
MR. THOMAS METCALFE, who is in
charge of life-saving appliances, War
Transport Ministry, has invented a. bright
yellow suit of rubberised material, which is
claimed to have saved many lives at sea. The
colour makes the wearer easily seen from
rescue ships or aircraft.

New Type of Furnace

AN American engineering firm has marketed

a new type of furnace for nitriding
10,000 tank track pins at a time. It is gas-
fired and measures 38in. diameter by s54in.
deep, ammonia gas being admitted through
the cover. Losses due to radiation aré cut
down by circulating air at high pressure and
speed. A specially-designed cylinder has the
track pins stacked on it in five rows of 2,000
exch.

A Flaming Bomb.

'I‘HE Japanese are now using . new type
of bomb. Itis one which bursts in the
air, and emits huge flames.

Magnetic Oil Filters

A MAGNETIC oil filter has been produced

which effectively removes iron particles
from lubricating-oil systems of internal
coabustionengines and reduction gears. The
mazaets, itis stated, are made of *“ Nipermag,”
za alloy of nickel-aluminium-titanum-iron.
A series of grids, made. from a high-per-
m.oiity alloy, and between thesc magnets,
are enclosed within a pair of bronze tubes,
which are used to direct the flow of oil.

A sound-locator, with its crew of three, at an anti-aircraft station
somgcwhere in England. One man works the course-finding bowl,

1200 listen-in on the laree sound detectors.

Magnetic particles of
iron flowing into the
filters are held cither
on the magnets or on
the large grid area,
which is magnetically
energised by the flux of
the magnets. Cleaning
is rapid and lis facili-_
tated by the fact that
the grids become non-
magnetic when re-
moved from the proxi-
mity of the magnets,
allowing the iron par-
ticles to be removed
easily.

Synthetic Rubber
A NUMBER of well-

known American
rubber manufacturing
firms have laid down
plants for the produc-
tion of 120,000 tons of
synthetic. rubber per
year. Inordertomake
this possible U.S.
chemists are at present
investigating the ex-
traction of rubber from
the cactus, which
occurs very widely in
the Southern States,
and which, it is de-
clared, could possibly
yield vast quantities.

Mexican  cactus
plant called Iguayrle
is being developed at

experimental farms in
Arizona, Texas and
California.

Augmenting Petrol
APPARENTLY powdered coal is not of
much use in augmenting petrol, accord-
ing to an American scientist, who has carried
out a numbér of éxperiments in this field.
He found that there is a tendency to detona-
tion with 2 per cent. of coal in the petrol,
the particle size ranging from 1«74 microns,
and an excessive amount of carbon and tar
is formed in the cylinder. The engine tested
was a four-cylinder unit running at 1,2¢0
r.p.m.

Aircraft Armour

THE limitations on aircraft weight necessi-

tate the armour plate being made as
light as possible, consistent with effective
resistance. to projectiles. Thus, aeroplane
armour, according to an Air Ministry Absiract,
ranges up 1o 44in. by 44in. by }in., most of it
being in }in., 3in. and 4in. thicknesses.
Armour plate is essentially a nickel-alloy steel.
It must be exceedingly hard on the exposed
side ; tough but more ductile on the interior
side.

The requisite hardness is obtained by
carburisation of the exposed surface. As
much as §0 hours may be required for a
complete heat for }in. plate. In the new
Breeze process, three heats can be carried out
in 24 hours. The carburising treatment is
accomplished with a liquid salt bath in an
electric furnace. This equipment enables the
work to be charged and removed quickly,
brings the plates up to the desired tempera-
ture quickly and makes accurate control of
the temperature possible.

Science and Invention

“ Singing 7 Propellers
ACCORDING to an article in Fairplay

it seems certain that the nuisance of
the singing propeller—which was practically
unknown until bronze propellers of aerofoil
section came into general use for ships—is
caused through vibration of the propeller
blades. A device which is claimed to damp
out the vibration which causes singing in the
propeller blades consists of small flanges
attached to the tips of the blades. It is also
claimed to improve the propeller thrust by
‘directing the column of water from the
propeller straight astern.

New Type of Extensometer

AN extensometer, to measure the increase

of length of small lengths of material
subject to strain has recently been perfected.
Four wires are fixed to the specimen, which
are strained when the latter increases its
length. Their electrical resistance alters as a
result, and by employing a Wheatstone bridge
and using a balancing arrangement in the
wires, the extension of the spécimen of as
low as a millionth of an in¢h can be
measured.

Steel of Tinfoil Thickness

AS aluminium is becoming increasingly

short in America, the steel industry
over there has produced a paper-thin high-
tensile stainless steel for use in aircraft
construction. It is similar in appearance
to tinfoil, but has a tensile strength of
185,000 lb./sq. in. From official reports it is
learned that it is three times as strong as the
aluminium alloy now used for making aero-
planes. This paper-thin steel will not rust;
is not affected by the degree of heat at which
aluminium melts, and is twice as difficult to
bend as duralumin. It has one drawback,
however, as it is expensive, costing about
£200 a ton, which is about twice as much
as aluminium.

Automatic Welding .

A FIRM of electrode manufacturers - have
recently taken out a patent for a new
method of automatic welding. Plates to be
joined have their edges bevelled in the usual
way and a long covered electrode is laid in the
groove. Over the joint is placed a heavy
backing section, the protruding part of the
electrode being accommodated in the longi-
tudinal recess. A carbon pencil is used for
striking the arc between the electrode and
the plates, and the welding process continues
automatjcally until the clectrede is finished.
It is stated that welds up to 30ft. in length can
be made successfuily by this method, the
welding speed being about 1ft./mm.

Bridge Types
FOLLOWING the destruction by storm of
the Tacoma bridge, American engineers
are reviewing the designs of several other
suspension bridges. From the official report
it is evident that the bridge was too light and
flexible to withstand aerodynamic effects, and
the new bridge is<to be wider and heavier.
with higher towers and the bridge deck at a
lower elevation. Two new types of such
bridges have beci develsped by engineers of
experience, and the United States Army,
engincers have developed plans for portable
cableways for military purposes.”
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New Types of Electrical Gauge

THE General Electrical Company, 'Sche-~

nectady, have developed an electrical
gauge for measuring the thickness of non-
magnetic metals when only one side of the
metal is accessible. Accurate to within
§ per cent., the gauge measures thicknesses
up to 1iin., and can be used for measuring
thicknesses of non-magnetic metals that are
backed by magnetic metals.

Large Hydro-electric Plant

THE Grand Coulee Dam, on the Columbia

River, in the State of Washington, has
taken eight years to build, and is reputed to
be the largest plant of its ’kind in the world.
It is designed to supply power for operating
huge water turbines connected to electric
generators having a total maximum output of

1,974,000 kilowatts.

This power is furnished by 18 of the world’s
largest generators, one of which recently
commenced to operate ; it develops 108,000
kilowatts and will help to supply power for
aluminium works and other industries in the
north-west area of the United States.

It is significent that the lake formed behind
the Grand Coulee Dam extends for 150 miles
to the border of Canada; this lake will
irrigate over one million acres of land which
is now barren and dry.

Australian Tommy Gun

THE Owen gun, invented by an Australian,

and being mass produced in Australia
from Australian materials, has proved under
thorough tests to be the best light sub-
machine-gun of the war. With a lower
trajectory over 300 yards, it is far more deadly
than other sub-machine-guns, and fires with
greater .velocity, deeper penetration and less
recoil. It is mud-proof and sand-proof. In
tests it maintained a hail of fire when choked
with sand and smothered with mud. Under
parallel tests a Thompson gun stopped
working and a Sten gun blew up.

The Owen gun can fire 30 rounds in three
seconds. A flick of the finger gives either
automatic or trigger control. Ingenious but
extremely simple catches allow spent maga-
zines and hot barrels to be replaced in an
instant. The Owen gun weighs 104 Ib. and
costs only a fraction of the price of the
Thompson sub-machine-gun. The gun’s
inventor, 27-year-old Evelyn Owen, a mortar
mixer before the war, was on point of sailing
with an A.LF. contingent when the value of
his remarkable invention was recognised.
Extreme simplicity’ and unequalled efficiency
are the features of this revolutionary Tommy

-adopted many methods

-is the device of an

gun, which proves the
vast Empire arsenal
that is Australia can
not only make war
weapons equal to the
world’s finest, but can
invent better ones.

Light Buoy

THOSE in peril on
or in the sea have

to attract the attention
of passing ships. We
have previously de-
scribed in these pages
a number of marine
rescue appliances, yet
another has now hove
in sight.

The new apparatus

inventor who points
out that he is aware
of the existence of a
lifebuoy with a self-
igniting flare in which
calcium carbide is
employed as a source
of gas which, when lit,
provides both light and
smoke. Consequently,
‘the signal is visible
day and night. He
mentions the fact that
one objection to such
a signal is that, owing
to its self-igniting
character, it is a
source of danger to an
inflammable cargé on
the ship which is fitted
with it. For that
reason a signal device
of this description is

not permitted on
vessels such as oil
tankers.

Smoke Signal

THE inventor also acknowledges the exist-

ence of a buoy or float with an auto-
matically operated electric light. While this
certainly has the advantage of not being so
likely to cause fires, it is practically invisible
by day.

His idea is to combine with a float an
electric light signal and a device for emitting
smoke without producing externally a tempera-
ture tendmg to cause combustion of inflam-
mable liquids and gasés.

The Owen gun can be fired ecither from the shoulder or hip.

Illwminating the targer.
'seen  going into the chute—enable our heavy bombers to register
hits on vital German -targets at might.
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R.A.F. flare bombs—one of which is

He mentions that, in order to make the
smoke signal appear, various means can be
adopted. For example, there may be con-
tained in separate receptacles a strong solution
of ammonia and one of hydrochloric acid.
An arrangement may be provided to cause
these solutions to mix automatically when the
float is set adrift from a vessel. This results
in heavy, dense white fumes which are easily
seen by day. If preferred, there may be
emitted nitrogen peroxide—a dark brown gas.

Mechanical Tinker

THE travellmg tinker is not now a common

object in our streets. Nevertheless, we
know one of these itinerant craftsmen who
has passed the alleged allotted span. His
workbench on - wheels is refulgent with
polished brass, and we have more than once
entrusted a penknife to him, and in a few
minutes its edge has been delightfully keen.
But, as far as one branch of his work is
concerned, he now has another rival in the
form of an improved mechanical knife-
sharpening machine. This is the production
of an inventor whose aim has been to devise
an effective knife-sharpener which is easy to
work and one requiring little skill to
manipulate expeditiously.

This knife-sharpener comprises a rotary-
driven abrading wheel, the power being
derived from an electnc motor. There is a
guide for receiving the blade of the knife and
presenting the edge to one side face of the
abrading wheel.

The machine is capable of adjustment by
means of which the life of the abrading wheel
is prolonged. It has few working parts and
knives of different size and character may be
sharpened.
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The ﬁOUT’

A 1elescopic view of a star cloud far out in the depihs of space.
Journeving in ihrec-dimensioned space, it would never be
possible for us to reach interstellar regions, but by voyaging in
the fourth dimension such a feat might one day become possible.

CCORDING to mathematical con-
ceptions, a point is merely a position
in space. It has neither length ror

breadth nor thickness. A moving point wiil
generate a line.

Now, a line has one dimension—that of
length. It has no breadth, neither has it
depth or thickness.

Surfaces have two dimensions, viz., length
and breadth. A straight line moving parallel
toitself may be imagined to trace out a surface.

A little reflection, however, will convince
the readcr thar mere points, lines and surfaces
are intangible things, for, after all, it i$
extremely difficult to imagine a point which
has no dimensions whatever, or a line which
is totally devoid ot breadth. The finest pencil
line which can be inscribed on paper has both
breadth and thickness, for it is composed
essentially of a string of heaped-up carbon
atoms, each of which can be proved to possess
very definite length, breadth and thickness.
Points, lines and mere surfaces, therefore, are
mathematical abstractions which can bé real
enough to the theoretical mathematician, but
which are nowhere to be come across in our
ordinary experience.

Three-dimensional Objects )
It is obvious that every material thing must
be three-dimensional in nature. That is to

0 A g e £
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Fig. 1.—Shottng how a 1wo-dimensioned sjuare is obiained by
folding-up o one-dimenusioned line.

say, it must exist in three separate dimensions
—Ilength, breadth and thickness. We cannot
“possibly imagine a- material thing which is
devoid of any of these dimensions. Further,
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we cannot cven imagine a
space which is not possesséd
of these dimensional
attributes.

The tiniest electron con-
stitutes a definite particle
of something. What exactly
this something is we are
not yet perfectly sure. But
if an electron s a particle,
it must have size, that is to
say, size in three dimen-
sipns. It must possess
length, breadth and thick-
ness. And if, by an effort
of the imagination, one
conceives an electron
rapidly growing in size
until eventually it fills the
whole of interstellar space
(for example, until it be-
comes of infinite size), even
when it attains that in-
commensurable magnitude
our former electron particle
will still  exist in three
dimensions.

It would scem that
existence in the three di-
mensions is in no way
connected with a, body’s
actual size. An atom exists
in three dimensions. So,
too, does the largest star
of which we know. Both of
them have the property of
being material, and it is
just this property which sig-
nifies their existence in three
. dimensions. Y ou- cannot
have a material substance withoutits existence
in three dimensions any more than you can
have a solid body without mass or weight.

Hyper Solids

Such facts are, of course, entirely in-
controvertible. There are, however, scientific
thinkers who have
almost instinctively re-

th Dimension!

Hyper-space” and its Perplexing

Problems

considered that such a variety of space may
well constitute the abode of intelligent spirits
and otherdynamic entities.

Tim ¢ as Fourth Dimension

Some= people have been apt to imagine that
Time constitutes the fourth dimension. They
say that all material things must have length,
breadth, thickness—and Time. That is quite
true, because Time appears to be an entirely
essential attribute of material things. - You
cannot, for instance, imagine a fimeless cube.
Any cube, for example, which you care to
bring to mind, must have length, breadth,
thickness and Time for the simple reason
that without these attributes the cube simply
cannot exist in our ordinary world.

But Time is no more a dimension of an
object than the actual colour or hardness or
softness of the latter. The three dimensions,
length, breadth and thickness, are all at right
angles to one another. But you cannot say
that Time is at right angles to thickness or to
depth. As a material (or extra-material)
dimension, Time has nothing to do with the
case in point. Time is.simply a. non-
dimensional attribute of material things, and
it might be quite possible for even non-
material creations to exist in Time.

Clearly, the fourth dimension (if it exists at
all) must bear some definite relationship to
length, breadth and thickness. The case for
its existence rests mainly upon arguments
from analogy. The arguments are these :

Imagine a surface which is populated with
intelligent two-dimensional beings, that is to
say, with creatures which are possessed of
only length and breadth. The name * Flat-
land” has been given to such an entirely
imaginary world. Now, these beings have
length "and breadth only. They have no
thickness whatever. Their bodies may take
the form of squares, rectangles, triangles,
circles, etc., but they are not
solids, for the reason that a solid
recquires a three-dimensional
« | world in which to exist.

fused to believe that only
three dimensions are
available or possible for
material existence. Such

individuals have postu-
lated the existence of a
Sfourth dimension, a dimension extra to
length, breadth and thickness, which solid,
material bodies can exist in. Needless to say,
this postulation involves the necessity of
imagining a new type of space for four-
dimensional bodies to exist in. Such a
hypothetical space is nowadays termed (for
want of a better word) hyper-space, and the
material things which are supposed or assumed
to be capable of existence in,it are referred to
as hvper-solids.
The supposition that a fourth dimension is
possible has, from time to
£ C time, given rise to a great
deal of scientific con-
troversy, and ¢ven to
considerable scientific
vehemence and bitterness.
The existence of the
fourth dimension has been
attacked -an d defended
with dcrimony by the
contending factions. Ewen the psychical re-
search workers and the spiritualists havé, at
timss, affirmed their beliefs in the existence
of a fourth dimension, since it has been

2

8

Fig. 2.—A three-dimensioned
cube formed by the folding-up
ol a rwo-dimensioned pattern

or figsure.
Well, our race of ‘‘Flatlanders ”. will
naturally be utterly unconscious of the

existence of any third dimension. They will
be inherently unable to comprehend the
nature of space as we ourselves know it, for,
of their very nature, they are two-dimension
dwellers, inhabitants of Flatland, able to
move freely enough backwards and forwards,
right and left, but #oz up and. down, since up
and down implies a third dimensional space
which simply does not exist for them.

The “ houses” of our imaginary race of
Flatland creatures will consist of straight or
curved lines. Such * houses > might very
well be thousands of squarc miles in area or,
alternatively, their areas might be only
microscopical in magnitude. But the point
to note is that if, for example, a refractory
Flatland dweller were confined to a “ prison *
comprising merely a square, a triangle, or
some other figure made by an enclosure of
lines he would not bhe aBle to get out of it.
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If one of us, however, deing three-dimensional
beings, were to descgnd upon Flatland we
could readily enabl: the imprisoned. Flat-
lander to break out cf his place of confinement
simply by lifting him up into our three-
dimensional space and by thereby removing
him beyond the extent of the enclosing lines
which confined him.

To his Flatland gaolers, the prisoner would
appear to have been spirited away, for the
enclosing “ doors > would still remain .closed
and the *“walls ” of the prison cell would havé
been untampered with.

If, by any chance, a human being were
seen during a visit to Flatland, he would
appear as a sort of ghost, as an apparition,
for he would be able to reveal himself within
the Flatlander’s houses without having
actually passed through their walls.  Of
course, the Flatlanders would not see our
human earth-dweller as he actually was. Being
restricted to acting and thinking and per-
ceiving things in two dimensions only, the
scared Flatlanders would merely see the
outlines of successive cross-sections of the
human Visitant’s body. The whole fanifesta-
tion would, indeed, be one of thé highest
mystery, and, to the poor Flatlanders, no
matter how intelligent they were, it would
comprise a wellnigh insoluble problem.

Now, arguing from analogy, it has been
suggested that if there exists a fourth dimen-
sion, we must inherently be almost as
incapable of clearly apprehending its real
nature as our hypothetical race of Flatland
dwellers would be of appreciating the realities
and the spacial arrangement of three dimen-
sions.

Certainly, it would seem that if a three-
dimensional prisoner in his cell knew how to
move about in the fourth dimension he would
at once be able to make an unimpeded
escape from his place of confinement without
actually passing through its walls. For
movement in the fourth dimension does not
imply motion in either length, breadth or
thickness. The fourth dimension does not
(if it exists) lie, as it were, alongside ordinary
or thre€-dimensional space, It transcends
such space, and it must Surely be able to
exist within and without the three-dimensional
world of ordinary solid bodies in which we
ourselves live.

A Formidable Problem 1

How are we to get it fourth dimensional
space ? How are we even to attdin t5 $oihe
partial comprehension of the chatacter of
this supposed * hypét-space ” ? The problem
is, indeed, a highly formidable one, yet its
almost unassailable perplexities have engrossed
and fascinated many clever minds, with the
result that some highly ingenious methods of
attaining a knowledge of *“ hyper-space’’ (or
four-dimengional space) have, from time to
time, been put forward.

Imagine a line (which is a one-dimensional
unit), AB (Fig. 1). If to this line we add at
each end of it another line of equal length
(BC and AD) and then one more line beyond
it (CE), we obtain the figure DABCE. Now,
this figure or line (which, theoretically, exists

- in one dimension, having length only) can,,

by folding, be converted into a clearly two-
dimensional figure, to wit, a square, having
length and breadth.

Take, now, a square, which is two-dimen-
sional in naturé, If this squareis * developed ”
in the same way as the line was, thatis to say,
if the square has one additional square de-
veloped on each of its sides, and if, then, one
more square beydnd is added to one of the
developed figures, we obtain the figure
illustrated at Fig. 2. This figure is clearly
two-dimensional, and,by a race df Flatlanders,
it could never be conceived as being anything
else. Our own experience, however, indicates
that it is readily possible for us to fold this
two-dimensional figure up into a three~

dimensional pattern and so to form a cube.
By so.doing, we convert a two-dimensional
object.into one of three dimensions.

Now, by exaét analogy, the fourth-dimension
enthusiasts contend that just as it is possible
to “develop ” from a two-dimensional square
a figure or pattern which, when correctly
folded up, will produce®a three-dimensional
figure (a cube) so, also, is it possible to
““ develop *’ from a cube the three-dimensional
figure or pattern of a fourth-dimensional
entity.

The * Hyper-cube ”

Thus, by “developing” an additional
cube on every face of an existing cube, and
then by adding one more cube beyond, we
obtain the figure shown in Fig. 3. To this
mysterious geometrical figure the names
“tesseract® or * hyper-cube ”” have been
given, and it is considered to be an exact

W\

Fig. 3~—The * Tesseract” hyper-cube,

or
which is considered to be a three-dimensiofial
plan of a fourth-dimensional object, correctly
folded up, this figure should produce a fourth
dimensional solid. Can you do %t?

gounterpart of the two-dimensional plan of
the three-dimensional cube shown-at Fig. 2.

The analogy, of course, is a perfect one.
But,unfortunately, the difficulty arises in’_t};a"t
we do not know how to fold up the tesséralt
correctly in order to form the required four-
dimensional figure. In this reSpect, we are
like the imaginary racé of Flatland dwellers
&onfronted with the “ plan ” cube shown at
Fig. 2. If such a race of beings had any
clear notions of the ““ up and down *’ nature
of three-dimensional space, their difficulties
with regard to “the correct folding of the
“ plan ” cube (Fig. 2) would vanish. So, too,
in regard to ourselves. Itis considered that if
we could attain to some perception of the
intrinsic character of four-dimensional space,
the correct folding up of thé * hyper-cube
or “‘tesseract” would at once become
child’s play to us.
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And here, from a practical standpoint,
at any rate, is where our present knowledge
of the fourth dimension ends. Many serious
scientists assail the whole question of such a
dimension on the grounds that the analogies
drawn from hypothetical two dimensional
beings and ‘ Flatlanders > are false ones.
They say that existence in two dimensions
alone is not merely impossible, but, also, un-
thinkable. Such conclusions, however, are
by no .neans wholly satisfactory.

Again, if one concedes the existence of a
fourth dimension, contend these opponents,
why stop there > If there does actually exist
a fourth dimension in some way connected
with our well-known thrée dimensions, why,
then, should there ndf exist a fifth dimension
—and a sixth and a $eventhand even an eighth
dimension? In fact, why should there not
existan z#th dimension, which means, of course,
why should theré not be an infinitude of
dimensions all capable of existing within the
others and each successively higher dimension
transcending jts prévious ‘ones ?

To all suth Buerie$ that finswer echoes—
mockingly, perhaps—zuwhy not ? Questions such
as these seem to trafiscend the borderland
of our human reasoning powers. Seemingly,
if a fourth dimension exists (it is certainly a
possibility) there is reglly no reason why
an xth dimension should also not exist.

An Exciting Possibility

The world fowadays is far too busily
engaged in severély practical concerns to
admit of much time for speculative and
apparently highly impracticable thinking.
Yet, sooner or latér? the entire subject will be
resurrected and re-examined once again, for,
in regard to this fourth-dimensjon speculation
there is atleast this one almost exciting
possibility : that With the proof of the
existence of fourth dimension and some
knowledge of its minipulation and essential
characteristics, we might, once and for all,
become able to master the long-dreamt-of
problem of space-voyaging. To travel from
the earth to the stars out in space, even at the
speed of light (186,000 miles per second), would
take, in many instances, hundreds and even
hundreds of hundreds of centuries. If, how-
ever, by some means or other, we could step
into the fourth dimension (assuming that it
exists) we might conceivably be able to
perform that journey in an instant. We
might even be able to travel in Time, and
perhaps, indeed, even to overtake Time !

Butall such ideas are only wildly imaginative
ones. The intellect of mankind will neces-
sarily have to advance considerably before
any such problems can be attacked. Yet,
instinctively, one is inclined to believe in the
presence of actual possibility behind all such
imaginings.

New South Atfric

HE tremendous part arc welding is playing
the war effort of the Union of South
Africa has been recognised by the issue of a

n

an Stam o)

Lincoln Electric officials say that, as far as
they know, this is the first time that.such a
stamp has been issued in the history of either
stamps or welding.

special postage stamp. This indicates that
the Union is not lagging behind other countries
in the use of this new industrial giant in the
construction of her ships, tanks, aircraft and
similar equipment.

Afrikaans and English .

The photographs, supplied by The Lincoln
Company Ltd.,, of Welwyn Garden City,
Herts, show two of the stamps which are of
6d. value. Each stamp is printed both in §
English, as shown on the right, or Afrikaans,
as on the left. This is the case with all
stamps issued in South Africa. The stamp
depicts a welder using modern shielded
electric arc equipment, and dressed in pro-
tective head- shield, gloves and other special
clothing

The neww South African stamp printed in
Afrikaans and English.
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—T}ze Story of Chemical bz’sc&very

No. 14—Madame Curie and the Discovery of Radium

FRAIL-LOOKING, somewhat dim-
A inutive, woman was Madame Curie,

a personage who not unfrequertly
gave the impression of having been perman-
ently saddened in her life. Yet, within a few
short years, her towering scientific ability
took her.to the front ranks of the world’s
scientists and resulted in her name becoming
almost a ‘‘household word” among the
everyday rank-and-file of scientific workers
Madame Curie was one of the very first of
female scientists. Others, nowadays, follow
in her footsteps, but none of them has ever
approached her pinnacle of fame.

Madame Curie,. although she brought the
revolutionary knowledge of radium and of
radioactivity generally to the world, despite,
indeed, the benefactions which her pioneering
and indisputably brilliant work conferred
upon science in general, and upon chemical
and physical science in particular, lived a hard
and at times a drear life.

Madame Curie was a Pole. She was born
in Warsaw in 1867, her unmarried name being
Marie Sklodowska. Her father was a poor,
underpaid, hard-working teacher, and after
receiving a high-school education in her
native town, she immediately began to give
lessons herself as a means of eking out the
scanty exchequer of her family.

Arrival in Paris
In 1891, after having displayed a rather
dangerous interest in Polish political affairs,
she decided to join her sister and her brother-
in-law in Paris. In that city she began to
study mathematics, physics and chemistry in
real earnest. Her life at that period was
nothing if not frugal. Listen to what Marie
Sklodowska herself has to say about it:
¢ The room in which I lived was a
garret, very cold in winter, for it
was insufficiently heated by.a small
stove which lacked coal. During a
particularly rigorous winter it was
not unusual for the water to freeze
in the basin at night. To be able
‘to sleep I was obliged to pile all
my clothes on the bed-covers. In
the same room I prepared my meals
with a spirit lamp and a few kitchen
utensils. These meals were fre-
.quently reduced to bread with a
cup of chocolate. I had no help in
housekeeping, and I myself carried
the little coal I used up the six
flights of stairs to my room.”

Yet Marie Sklodowska somehow
managed to keep cheerful throughout
this drab existence. In 1893 she
obtained her degree in physical science,
and, in the following year, in mathe-
*matical scicnce.

It was in 1894 that Pierre Curie
first came into the picture. He was a
poor scicntist, a teacher, yet, like
Marie, he had a brain which he had
kept well out of the scientific rut of
the day. The acquaintance between
the two deepened. Each admired the
other’s ability. In the July of 1894,
Pierre and Marie married, the latter
thereby becoming the now world-
famous Madame Curie.

Fame, however, had not come to the
Curies at that stage of their existence,
Pierre Curie was a teacher of physics
in the City of Paris School, and Marie
assisted him in his laboratory. In this
occupation she received ample dis-
couragement. The presence of women

in the colleges and universitiecs was, if any-
thing, definitely frowned - upon - by the
academic authorities of the period.

-Madame Marie Curie.

Radioactivity

Fortunately Pierte Curie lived 1o change
his views, for, although his name is coupled
with that of his wife in their subsequent
investigation of the mysteries of radium and
radioactivity, it was undoubtedly Madime
Curie herself who displayed the greater genius

Typical apparatus for the extraction of “ emanation”
Jrom radium salts and compounds.

in the discovery of radium, and the greater
insight and perception in her subsequent
investigations of the many strange and
remarkable properties of this new element.

Radium constitutes one of the landmarks
of chemical science. Its discovery introduced
a new epoch into chemistry and into physics
alike, for, by investigating radium and the
extraordinary phenomena of radioactivity, it
became possible to penetrate still deeper into
that fundamental mystery, that of the exact
constitution or make-up of the atoms of
matter.

The history of radium begins ir 1895, the
year following the marriage of Picrre Curie
and Marie. Sklodowska. A French chemist,
Henri Becquerel by name, fired to a pitch of
enthusiasm by Professor Rontgen’s then
recent announcement of his strangely
penetrating ray. (which, for the want of a
better term, and to signify their unknown
constitution, he dubbed * X-rays”™), drew
attention to the fact that the compounds of
uranium also evolved mysterious rays which
were capable of affecting a photographic plate.
The Curies were particularly interested in the
matter, and they decided to take up Becquerel’s
line of investigation, and to search for other
ray-evolving compounds. Madame Curie
herself performed most of the work, for her
husband was more absorbed in his own
researches in physics.

Madame Curie took advantage of the
facts that the “ Becquerel rays > evolved by
uranium confpounds have the property of
ionising or rendering electrically conductible
the air in their vicinity. She therefore devised
a special type of gold-leaf electroscope with
which she was able to obtain an approximate
estimate_of the actual intensity of the rays..
She proved that heat and light had no
effect whatever on these rays and that-
" their intensity was solely dependent
upon the quantity of metallic uranium
presentin the compound under review.

Thorium Rays

She -next examined other elements
to see whether they exhibited this
strange phenomenon. Only one other
clement, however, was found to evolve
similar rays, and that element was
thorium. Here again, Madame Curie
found that-the thorium rays were
dependent for their intensity solely
upon the actual quantity of metallic
thorium present in the compounds.

The emission of tangible ‘“rays” .
by uranium and thorium compounds
was an entirely .new phenomenon.
Madame Curie searched around for
a suitable term to describe the new
effect. She coined the word ‘ radio-
activity > for this purpose,” a term
which, of course, has, for many years,
become universally recognised and
used. It should be noted, however,
that the expression *radioactivity ”
was invented by Madame Curie before
she had any real conception of the
existence and nature of the element
radium.

The next step which Madame Curie
took in her search for more intense
sources of the mysterious Becquerel
rays was to investigate certain minerals
containing uranium and thorium. She
discovered that all such minerals
evinced a greater ray-emitting power

id pure thorium or uranium
compounds themselves.

¢ I then made the hypothesis,” wrote
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Madame Curie, in after years, “ that the ores
of uranium and thorium contain in small

quantity a substance more strongly radio- .

active than either uraniym or thorium. This
substance could not be one of the knmown
elements, because these, had alrcady been
examined ; it must, theretorc, be a new
chemical elemcnt I had a passionate desire
to verify this hypothesis as rapidly as possible.
And Pierre Curie, keenly interested in the
-question, abandoned his work on crystals to
“join me m the search for this unknown
_substance.”

Pitchblende

The Curies selected * pitchblende as_the
mineral most likely to contain appreciable
amounts of the new elemeént, since this ore
was at least four times more radioactive than
uranium itself.

Then followed a programme of intensive
- chemical extractive work by the two Curies,
husband and wife.

“We passed our days in the laboratory,”
records Madame Curie, “often ecating a
-simple student’s lunch there. A great
“tranquillity reigned in our poor, shabby
apartment. Qccasionally, while observing an
operation, we would walk up and down,
-talking of our work,. present and future.
When we were cold, a cup of hot tea, drunk
beside the stove, cheered us. We lived in a
preoccupation as ¢complete as that of a dream.”

Discovery of “Polonium” and “Radium”’

The chemical process of decomposing the
uranium ore (pitchblende) and of separa'ting
it into various portions or fractions, each
one of which was separately tested for its ray-
‘emitting powers by means of the Curie
electroscope, was a tedious one in the extreme.
Thousands of separate operations were
required. Eventually, however, the Curies
were able to show that there actually did
exist in pitchblende an unknown element
which was many times more powerful as a
ray-producer than either uranium or thorium.
This element Madame Curie discovered in
July, 1898. She called it *‘ polonium” in
honour of her native country.

In the December of the same year, Madame
Curie announced the existence of another
element in pitchblende. This she happily
named *“radium ” (from the Latin, radius,

‘a ray”) in view of its extraordmary ray-
emitting power.

At this stage, the work of the two_Curies -
seemed likely to finish prematurely, for their *
scanty stock of pitchblende ran out, and
they did not possess the financial means to
acquire more of the valuable ore. The
whole of the supplies of pitchblende of that
period came from a mine at Joachimsthal, in
Behemia, which was owned by the Austnan
Government, which worked it for the extrac- .
tion of uranium. Through the good offices of
the Vienna Academy of Sciences, the Austrian
Government sold a few tons of their pitch-
blende ore to the Curies, who provided a
proportion of the purchase price of the
material themselves—the  remainder of the
amount being subscribed by several interested
bodies in Paris.

For two whole years, the Curies worked
incessantly upon their stock of Austrian
pitchblende, concentrating it and gradually
extracting from it the precious elements,
polonium and radium. The apartment in
which all this work was carried out was a dis-
used - storeroom in one of the Paris colleges,
the scientific equipment of which was practi-
cally non-cxistent.

Success, however—and, frequently, bril-
liant success—has a habit of supervening upon
work carried out under great difficulties. The
case of the Curies proved to be no exception
to this well-recognised rule. Eventually, their
iong months of tedious and super-exacting
wabour resulted in their gathering together a

- After the sensational

- minutely examined by

few grains of a radium salt in a chemically
pure state. This they began to study without
delay. -

Radium Salts

There was no doubt that Madame Curie’s
new element, “radium,” constituted a most
remarkable entity. Even its salts were more

A quantity of radium bromide contained in a

silica basin.  This photograph was taken by

means of the luminescence emitted by the radsum
salr.

than a million times more radioactive than
the salts of uranium. One ton of pitchblende
was_shown to contain substantially less than
half a gram of radium (about 0.37 gram, to be
exact). From this figure, the amount of
chemical processing and extracting carried
out by the two Curies during their pioneer
work on their few tons of Austrian pitch-

.blende can be imagined. Superhuman efforts
.were, indeed, required of them, endeavours

which only scientific ardour and enthusiasm
of the very highest and keenest order could
ever hope to bring to a
successful conclusion.

discovery “of radium
by the Curies, the
whole of the scientific
world became, as 1t
were, “ radium crazy.’

Radium salts’and
- their 'properties were

the
numerous

Curies” and - by
other . in-
vestigators. It was
shown that, uninfiu-
enced by any external
influences, a fragment
of radium salt steadily-
evolved three types of
rays : the alpha rays,
which were found to
comprise positively
charged helium ions;
the bera rays, which
are electron streams
shot out from the
radium atoms, and the aamma rays, which
are very much akin to X—rays

Furthermore, it was quickly noticed that
radium salts and compounds, besides being
perpetually luminous, spontaneously evolve
heat, so much so that a quantity of radium
salt is always a little warmer than its im-,
mediate surroundings. Measuring this evolved
_heat, it was found that a quantity of radium
salt evolves dunng half an hour sufficient
heat to melt its own weight of ice.

One by one the many mysteries of radium
and of radioactivity were mastered. It became
obvious that, in radium, we are confronted
with an element which is» actually under-

' to heal..

- Heavily lead-lined processing booths in a radivin factory:
isolated apartments radium salts are progressively concentrated by
chemical means.

N ]
going violent decomposition under our own
eyes. A radium atom is virtually an exploding
atom. The alpha, beta and ganvna rays which
it hurls out from itself are the atomic * flak
of its explosive disintegration.

Pierre Curic happened to spill a little of the
precious radium salt on to his hand. It
produced a burn which took many months
And Henri Becquerel, parent of
the “ Becquerel rays ” emitted from uranium
salts, carried about in his waistcoat pocket a
tiny tube of radium bromide which. had
been given to him by Madame Curie. The
radium rays burned a hole clean into his skin,
and it was a long time before the wound
healed completely.  Looking at this fragment
of radium salt in after years, Becquerel was
wont to exclaim: “I love it, but T owe it a
grudge ! ”

Honours now began to fly fast to Madame
Curie and her husband. The scientific
institutions of the world competed with one
another in showering their most coveted
awards upon the Curies. Even the parsi-
monious French Government asked the Curies
what official decorations they would like to
have. To which Madame Curie replied :
1 pray to thank the Minister and to inform
him that I do not in the least feel the need of
a decoration, but I do feel the greatest need
for a laboratory ! ”

Personal Sorrow

At the height of her scientific triumphs’
a great personal sorrow suddenly descended
upon Madame Curie. On April 19th, 1906,
her husband, Pierre Curie, was knocked down
by a motor vehicle and killed instantly.

Courageously, his widow refused to aban-
don her scientific work. Despite the fact that
she was left with two small children to
bring up and to educate, she struggled bravely
on, attending to both- her family and her
scientific duties. But she was not alone in
her efforts. A special laboratory (known as
the Curie Institute) was built and equipped
for her in Paris, and here she continued to work
almost daily until her death in- 1934. Hecr

In these

scientific work she gave freely to the
world, and,-in return, the worid, or, rather,
the scientific world of Paris, just managed to
maintain her in frugal comfort to the end of
her days.

As she grew older,- Madame Curie, still
harbouring the sadness consequent upon the
early death of her husband, became em-
bittered. Radium, for her, brought little
material rewards, although others prospered
exceedingly out of it.

Marie Curie died a disappointed woman,
despite the fact that through her discovery
a new era of chemical and of physical
science was enfered into.
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Filtration

Metafilters—Their Uses in Various Indusitries

‘Fig. 3. T.8 Portal;le Merafilter Unit. Can deal with 80/100 g.p.h. of trans-
Oil is completely clarified and maximum
B.D.V. obtained with one passage through the filter.

former or carbonised switch oil.

ILTRATION is of interest, in varying
degrees, to every trade. Chemical
manufacturers, engineers, oil com-

panies, laboratories, electric supply com-
panies, brewers, and hospitals are a few of the
concerns which have their filtration problems.
Water filtration is an?ther example of wide
application, as clean 'and pure water is a
necessity in many and diverse circumstances.
Mineral-water makers, chemists, dairies,
hotels, domestic users—all these immediately
come to mind as requiring pure water.
Varnish, insulating and
lubricating oil must be
filtered before it is ready
for use.

Variousforms of filters
have been in use for
centuries, but the simple
and efficien't filters
manufactured by' The
Metafiltration Company,
of Hounslow, Middlesex,
are the product of many
years of chemical
research. ‘

Renewable Bed Filters

One of the earlier
models of the Metafilter
is known as the Ring
Type, in which the filter-
bed is held on an im-
movable foundation, but
is easily thrown off for
reforming. - The rings
(Fig. 1) are not more
than 1in: diameter, and
are of great mechanical
A filter unit strength. There are

Fig. 1.
consisting of a pack about 30 rings to each.
of rings built up on a inch of length, each
central drainage rod. ring having an internal

= * and external dia-
meter of ¢ in. and
f in. respectively.
It is necessary
that there should
be a regular
channel between
each ring, and
these channels are
obtained by form-
ing a number
of embossings on
each side of
. alternaterings. A
column or pack of
rings built up in
this manner on a
central drainage
rod or tube may
be a filter when
covered withfilter-
bed and fitted in a
suitable container;
or may, be one of
a number, each
ofa predetermined
length, mounted
on a drainage
manifold, and con-
tained in the filter
body (Fig. 2), for-
ming a larger filter.

Filter Beds

T he materials
orming the filter-
beds in'a Meta-
filter are selected with great care to ensure
that the best results are obtained. A large
variety of materials is available, including
powdered charcoal, Kieselguhr, decolorising
carbon, magnesium carbonate and silica,
There is also a specially selected filter-bed
known as Metasil, of which there is a grade
for every class of filtration undertaken. '

Filter-bed Formation )

_ The formation of a filter-bed on the Metaﬁ*-
ter strip frame or ring packs is simple and fodl-
proof. A suitable material is mixed with the
liquid to be filtered, the already filtered liquid,
or other liquid, such as water, oil, or solvent,
as circumstances permit. It is necessary to
keep the filtér-bed in suspension and pass it
through the Metafilter units, by pressure or
under vacuum. As the liquid and suspended

filter-bed endeavour to pass through the-

accurate spacings between the rings or

strips, the suspension is evenly strained out, .

and leaves a perfectly even bed over the
surface of the strong retaining structure.
If the liquid used is different from the prefilt,
it may be drained from the filter body, leaving
the filter-bed securely held in position and
intact, and it is only necessary to commence
forcing the liquid to be filtered through the
bed. Where the bed has been formed with the
prefilt the operation of filtering is straight-
forward and the run need not be stopped until
the bed is completely choked. |

The filter-bed will withstand very high
pressure,but normally it is economical to form
a new bed when the pressure required to pass
liquid through reaches I100-150 lb.[sq. in.,
but this may be modified in special
circumstances.

Filtration of Oils )
The regular periodic filtration of trans-
former and switch oils is necessary in order to

eliminate water, and to maintain their correct
acid value.

Transformer oil contaminated with mois-
ture, dust, sludge, and .microscopic fibres is
common. The oil must be relieved of these
impurities to retain its high electric strength.
Moisture alone has little effect on the break-
down voltage of an oil, but in conjunction
with other impurities—especially if hygro-
scopic—it reduces the electric strength of
the oil to a low and unsafe figure.

Switch oils may have the same character-
istics as transformer oils and the impurities
collected in them may be practically the Same
as in transformer oils, except for one important
factor—the effect of continuous circuit break-
ing. and the opening of switches on heavy
overloads. In this case, and particularly with
overload operation, some portion of the oil is
cracked—leaving the oil in the chamber ¢on-
taminated with carbon and metal particles.
The carbon is very finely divided and part of
it is in the colloidal state. This impurity is of
such a character that it is difficult to remove
by ordinary methods, but jt is essential to
maintain the oil entirely free from suspended
impurities. . Centrifuges, filter presses, paper
filters, and chemical methods all have dis-
advantages, but the Metafilter can restore the
6il to its original condition in 4 single, Simple
filerdtion. i

Metafilters are built having 2 wide range of.
output--from 10 gallons per hour to 1,000
gallons per hour, ’gg?ysmaller sizes,’ Wi:ich
¢ih be portable, dre Véty suitable for factories
of sub-stations ; the larger units are desigied
$peclally for power stations or sub-statiohs

Fig. 2,
showing internal construttion.
long filter packs in the top chaniber,

Part section of a Merafilter
Note the
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with. heavy transformer and switch gear
requiring filtration plant capable of dealing
with large quantities of oil.

Constructional Details

In Fig. 3 is shown a portable unit for dealing
with transformer, or carbonised switch oil.
The general construction of the unit is as
follows :—
. A cylindrical upright mild steel container
is divided, by a sloping plate, into the filter
chamber above, and the mixing chamber
below. The filter chamber is provided
with a quick-opening sludge door for filter-
bed and sludge removal. In the filter body is
mounted the requisite area of filter pack to
give the desired output. The filter packs are
constructed in brass and. the filtered oil is

NEWNES PRACTICAL ME(}HANIC_S f

delivered through a mild steel division plate
at the top of the filter into a mild steel header
which is equipped with .a sight glass and
delivery pipe with sampling tap. The mixing
chamber is provided with a Meztasil intro-
duction port and measuring scoop and has
hand-operated mixing gear. A silent pump
is supplied driven by an electric motor.

A water separator is also fitted, and this is
seen on the left, in Fig. 3. This separator
is arranged to be on the suction side of the
pump to prevent emulsification of water with
oil and thus facilitate settling in the separator.
Final dehydration of the oil is ensured by the
absorptive qualities of the special filter-bed.
As filtration proceeds, and removed impurities
accumulate on the filter-bed, the pressure will
rise ; when this has reached a desirable
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maximum (100 1b./sq. in.) the filter-bed
should be discarded, the filter cleaned, ané
a new bed deposited, if necessary. The
removal of a filter-bed and extracted impurities
takes a few minutes only. The filter is simply
backflushed with a small quantity of clean oil,

“the filter-bed with collected impurities falling

to the sloping base of the filter chamber and
being discharged from the sludge door.

Low Runni'ng Costs
The cost of filtration is very low. The
only power required is the small motor for

driving the pressure pump, which forces the

oil through the filter. The cost of the filtering
material Metasil is only a fraction of a penny
per gallon, even when dealing with heavily
carbonised oil.

NEW  SERIES

B Ol ohein ol sel e at den

2 —Adjusting Ball Valves, Renewing Tap Washers,. and Cleaning Sink Traps

N most small houses there, are several

I simple plumbing jobs which can easily

be carried out by the householder, such

as remedying faults in cisterns, renewing

tap washers, repairing ball valves, and clearing
sink traps.

Adjusting a Ball Valve

.When water persistently drips from the
overflow pipe of a flushing tank or water
cistern (Fig. 1) it indicates that the ball
valve has failed to cut off the water when it

Ball Float

Overflow

Fig. 1.—~Sectional view of a flushing cistern

bali-float and syphon.

reaches the correct high level. This may be
due to a faulty washer, or the arm of the ball
valve may require bending down so that the
water supply will be cut off earlier.

The first thing to do is to turn off the water
supply to the tank, and remove the cover.
Take out the split pin at the hinge end of the
ball arm, which can then be lifted out. A
simple method of bending the arm is to put
one end in a dresser drawer, opened about
3in., as shown in-Fig. 2. Do not press on
the ball, but hold the arm as shown in the
diagram, and carefully press downwards.
After slightly bending the arm, replace it in
the tank and turn the water on. If it still
does not shut off the water soon enough, take
.it out again and repeat the bending operation.

Insufficient flush of water indicates that the

* ball valve is shutting off the water too soon,

By “HANDYMAN"

and preventing the tank from filling to its
correct capacity. In this case.it is necessary
to slightly bend the ball lever upwards.

Leaky Ball Float
The ball float is made of thin spun copper
and a small pin-hole is sufficient to allow
water to enter which has the effect of counter-
acting the buoyancy of the float and rendering
it useless. This fault is usually indicated when
the ball is noticed very low in the water,
. as when in good condition it-floats well above
the water level. To make
good the leak, remove the
ball and arm, and slightly
enlarge the hole with the
tang of a small file to drain
all the water out. Place the
ball arm in a vige, as in
Fig. 3, and after cleaning
with fine emery cloth,
apply a little flux and run a
spot of solder on the hole
to seal it.

If the repair is water-
tight, the ball when replaced
in the tank should float in
its correct position above the
water level, and not below it.

Fitting a New Washer
When a valve in a flush-
ing tank or water cistern
fails to shut off the water
properly when the ball float
is in its highest position,
a faulty washer is indicated.
The replacing of this is a
very simple matter. Turn
off the water supply, as
betore, remove the ball arm, and withdraw
the plunger. Fig. 4 shows a section of
‘a cistern valve with the plunger A in

showing

—

4

%

Fig. 2.—A simple dodge for
bending the arm of a ball-float.

position. Remove the old washer from the
socket in one end of the plunger, and press in
» new one. These small washers are of hard
red rubber, and a ~» obtainable at anv iron-
monger’s shop. Aiter replacing the ball arm
and pushing in the split pin which holds it in
position, the water should shut off properly
when it reaches the correct level. When
finally inserted in place, the ends of the
split pin should be slightly opened out with
a sérew-driver to prevent the pin working out.
All the moving parts should be well greased
before being replaced.

Renewing Tap Washers

Replacing . a faulty tap washer only takes
a few minutes, provided that a spanner of the
correct size, or an adjustable one, is at hand.

Fig. 3.—A leaky ball-float can
be repaired by applying a spot
of solder.

In the case of a tap with a domed top, a

pair of pipe grips will be necessary.

After turning off the water, unscrew thg
nut A (Fig. 5) with a spanner, and remove
the top half of the tap with the handle and
screwed spindle B. Pull out the “ jumper
C, and remove the worn washer by unscrewing
the small nut which holds it in place. Slip on
a new washer, tighten up the small nut, and
after replacing the “jumper,” turn the tap
handle to full open position, and screw on the
top part of the tap again, fairly tightly. Turn
on the water supply, and then turn the tap
“off” slowly. After the tap is completely
shut down there should then be no sign of
leakage. The washers are obtainable with
a central hole ready for fixing. Brass
* jumpers ** complete with a thick hard rubber
washer, as shown at D, are also obtainable.

Sink Traps
The purpose of sink traps is to prevent
bad-smelling gases from coming up the waste
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Fig. 4.—~Details of a cistern valve with plunger
and washer in position.

pipes into the house. There are many forins
of trap, but the principle of all of them is the
same. A small part of the waste water remains
in the trap, as shown in Fig. 6, thus sealing
the waste-pipe and preventing any bad odours
from entering the house. It is important that
these traps should be periodically cleaned, as
they are liable to become coated with grease
and other substances. A good method of
cleaning the trap is to dissolve 1 1b. of washing
soda in a quart of boiling water, and pour th¢
hot solution down the waste pipe. Allow the
solution to remain in the trap all night, and
flush out with water the next morning. Un-
screw the plug which is just below the bend,
and scour the inside of the trap with a small
wire brush. Replace the plug, and fill the
trap again by turning on the water tap.

Rainwater Gullies :
In addition to the traps connected with
the ordinary sanitary fittings of a house, the
rainwater pipes outside the house discharge
over gullies which are also connected to the
drainage system. Gullies are also provided
to carry off the waste water from baths, and
these gullies are trapped in the usual way,
and are liable to become unsealed, owing to
evaporation, during long spells of dry
weather, especially in the summer months.
To remedy this, water should be poured
down the gullies occasionally. The grids

Ma_y,l_942 .

covering the gullies should periodically be
cleared of dead leaves and other refuse which
collects on them. If they are left too long
without attention the rainwater cannot
drain away quickly enough, and will overflow,

Fig. s.—Sketch of a domestic water tap showing
working parts.

thus causing the brickwork of the house at
that particular spot to become damp.

Cleaning Cisterns

Water from a cistern in the loft of a house
is sometimes used for filling saucepans or
kettles, as the subsequent boiling sterilises
the water. It should always be borne in
mind, however, that dirty sediment forms in
the bottom of such cisterns unless they are
cleaned out at regular intervals.

It is a good plan to clean out a roof cistern
at least once a year. Turn off the water at the
main, then open one or two taps and empty
the cistern in the usual way. Before disturbing
the sediment plug the pipe-holes with tight-
fitting corks, and then remove the sedimemt
and any remaining water in a pail. After this
use a heavy cloth and a pail of clean water for
swabbing down the inside of the cistemn.
Finally, remove the corks, and give the
cistern a good flushing down with a couple of
pails of clean water, before turning on the
water supply again. Another important point
to remember is that a loft cistern should
always be fitted with a cover of wood, or other
material.

Noisy Filling
Some cisterns fed direct from the water
main are-often under such pressure that the
rushing water can be heard all over the
house when the cistern is filling. A simple
remedy is to always keep the supply tap in
the kitchen ¢
only half turn-
ed on. Failing
this, another
good plan is to
fit a length of
pipe on to the
outlet of the
cistern valve.
The pipe
should be suffi- 2
ciently long to
reach to within
a couple of
inches of the
bottom of the
tank, where the
end is soon
covered with ]
water, 4nd the e
rushing sound Drain

consequently Fig. 6.—Section of a sink
reduced. trap showing the water seal.

ltems of Interest

Fast Piston Buffing

A NEW automatic polishing machine for
buffing an aluminium aero engine piston
in 1§ seconds, instead of the usual 10 minutes
taken by hand, is announced by the Udylite
Corporation, Detroit. It consists essentially
of a circular index table fitted with twelve
chucks for holding the pistons. The table
revolves and a piston is brought opposite the
appropriate buff, which is fitted at such an
angle as to buff either the top of the piston or
the side, the latter being revolved slowly as
the table turns. There are six buffing pedestals,
the wheels being operated from V-belt
drives. .

To Fortify Footballs

IN one respect a football resembles a bicycle
tyre ; it has an inner rubber ball and an
outer case. The victim of inmnumerable kicks,
the cover requires to be sufficiently strong to
resist the rough treatment it receives. We
have seen a football kicked over a fence ofi to
the road, where a brewer’s dray has passed over
it. There occurred a report resembling a
" feeble imitation of an exploding bomb. It is
therefore essential that the outer cover should
be fortified against perpetually “ getting the
boot.”

To attain this end there has recently been
designed a football casing specially qualified to
resist rough usage, and it is the subject of an
application for a patent in this country. The
casing -consists of at least 13 sections, the
majority of which are tee-shaped. When sewn
together they are arranged to form zig-zag
seams.

Hay Lifter

FOR many centuries the

pitchfork, with its
twin prongs and long ash
~handle polished by the toil
of the farm labourer, was
the sole implement for
lifting hay on to the farmer’s
cart and rick. In times
of rebellion it was occasion-
ally diverted from its
peaceful avocation to be
commandeered as a weapon
in civil war. Eventually it
was superseded by the
mechanical elevator, which
facilitated and expedited
the lifting of the hay. An
inventor now contends that
he has improved upon this
contrivance.

The new invention com:
bines a framework with
ground wheels, an endless
conveyor furnished with
tines and carried to pul-
leys, and an inclined trough
along which hay can be
moved by the tines from
the ground to a discharge
position. There isa blower
which delivers a blast of
air under the hay for en-
gaging it with the tines.
And means are provided
for driving the blower and
conveyor.

— =

A.T.S. girls, training
are here seen starting up a Diesel generating plant which sup-
plies current for the radio apparatus.

West of England,
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MASTERS OF MECHANICS

No. 74—The Brothers Montgolfier and the Beginnings-of Ballooning

HERE lived in Italy towards the end of
the 17th century a Jesuit missionary,
Francis de Lana by name, who was

keenly interested in the possibilities of human
flight.

A stone drops to the ground, reasoned
de Lana, because it is decidedly heavier than
air. Obviously, therefore, anythirrg which is
lighter than air must tend to rise in the air.
Hence, if you could contrive a number of
vessels containing something  lighter than
air and_attach these to a light structure, it
ought to be possible to get the latter to ascend
into the aumosphere.

De Lana’s “ Flying ‘Machine

What, however, would be lighter than air ?
De Lana considered that a vacuum (since it
was devoid of air) would necessarily be
lighter than anything else obtainable. Conse-
quently, he drew up-a plan for making a
vessel to sail in the air. The projected aircraft
was to comprise a sort of light sailing-boat
having three or four thin copper globes
exhausted of air. This, in the main, was
de Lana’s flying machine.

But de Lana himself- was aware that his
airship proposition was full of snags, and
eventually he indulged in some remarkable
predictive philosophy concerning artificial
flight in general.

After his death few, if any, seriqus projects
were put forward for the copstruction of flying
machines for at least a century.

We now come to another clergyman, the
Rev. Joseph Priestley, an Epglishman this
time, who in the 18th century made a name
for himself as a chemical ploneer. He was a
sort of reactionary, in that he sided with the
French Revelutionists, which in those days
was about as bad as siding with Hitler. .Conse-
quently, for.- such opinions -Priestley had
eventually to emigrate to America and to end
his days there. _

Among the several brilliant discoveries
which Priestley made was that of oxygen,
the vital gas of life. This energetic clergyman
and experimenter wrote several scientific
treatises, onc of which was entitled * On the
Various Kinds of Air.” This became a
famous book and was translated widely, one
of its translations being into French.

It was this French translation of Priestley’s
treatise on Air and Gases which happened,
about 1782, to fall into the hands of Joseph
and Etienne Montgolfier, sons of Pierre
Montgolfier, a rich paper manufacturer of
Vidalon-lez-Annonay, in the French Depart-
ment of Ardéeche. The brothers were actively
engaged in the
Joseph was the elder of the two, having been
born in 1740, five years before the birth of
Etienne.

Both the Montgolfier brothers were vitally
interested in physics and mechanics, for
both these branches of science were constantly
cropping up in their family trade of paper-
making. Joseph, in particular, was impressed
by the Rev. Joseph Priestley’s book on the
different kinds of *air.”” He-was especially
interested in Priestley’s observation that it
was possible to make a gas (afterwards called
““ hydrogen ) which was the lightest thing
known, being only 1/14th as heavy as air.

The "Montgolfiers’ Experiments

A year or two previously, the two Mont-
golfiers had amused themselves by various
conjectures concerning the practical’ possi-
bility of flying. They had tried to make
clouds—by means of steam—and to enclose

paper-making business.-

these in large paper bags, but naturally,
owing to the condensation of the steam, such
endeavours were hopeless failures.

Then Joseph -Montgolfier conceived the
idea of generating some hydrogen and of
sealing it up in a bag. The brothers generated
the hydrogen by the action of vitriol (sul-
phuric acid) on iron filings, but somehow or
other the experiment was not successful.
The hydrogen-filled balleon failed to rise in
the air. In all probability the little paper
balloon was only half filled with very impure

Portrait of the brothers Montgoinier reproduced
from ‘a contemporary medallion-plaque.

hydrogen gas, the experiment being done in
a very rough and haphazard manner, which
was really a pity, for it robbed the ingenious
brothers of the chance of making themselves
the joint inventors of the gas balloon, which
even to-day has its many important and,
indeed, vital uses.

The Montgolfier brothers, however, were
not the people to lament over small failures.
Joseph—who was always the more active of

The < flying machine” suggested by Francis de
Lana abour 1670. It was to be supported in
the air by_mcans of four vacuous copper spheres.

the two—had. another brain-wave shortly
after. It occurred to him that smoke rises
and that if he could seal smoke within a
canvas bag, the bag itself might be caused to
rise. The brothers, therefore, acting at once,
constructed a spherical balloon out of taffeta,
and when it was finished to their satisfaction
they filled it with smoke generated by the
slow burning of sheep’s wool and damp
straw.

This time, the experiment was gquite
successful. The balloon (and other subse-
quent ones which they made) rose gracefully
to the ceiling of their room and remained
there for some time.

The Montgolfiers were at a loss to account
for the rise of their balloons. Electricity

“ was coming into scientific fashion at that -

period, and for this reason the enterprising
brothers may, perhaps, be excused for
alluding to the ‘‘electric smoke” which
held up their balloons. For a.long time,
however, they failed to realise the fact that
it was not any “electricity” of smoke which
was the cause of their balloons’ ascents, but
simply the relative lightness of heated air.

The initial Montgolfier balloons succeeded
just as well in the open air as they did indoors.
They even got a balloon to rise to a height of
about 3ooft.

First Public Display .

The Montgolfier brothers then decided that
they must have a public display of their
balloons. Their first “ entertainment * was
held in the Montgolfiers’ native village of
Annonay, on June sth, 1783. A large,
paper-lined sack was, in the presence of a
considerable number of people, held, by
means of a frame, over a fire in which wool
and straw were allowed to smoulder.

Gradually, the sack was filled with heated
air and as it became distended it slowly
swelled into the shape of a globe. As the
proceedings progressed it took more and
more men to hold the balloon down, and
when, ‘eventually, the smoke-filled sphere
was released, it shot up instantly in the air
to a height of several thousand metres, so that
it eventually appeared little more than a tiny
floating speck in the sky. After a short career
in the clouds, the balloon gracefully descended
and landed a mile or two away from the
place of its ascent.

So far as history records, this ““ entertain-
ment >’ of June sth, 1783, is the first authen-
ticated instance of a balloon ascent. The
activities of the two Montgolfiers rapidly
became noised about, and the news concern-
ing them quickly reached Paris. That city
became agog with excitement and the Pari-
sians demanded a balloon exhibition of their
own. Before long, they were treated to such a
demonstration by Professor Cesar Alexandre
Charles, of the French Academy of Sciences,
who used a hydrogen-filled balloon which
ascended successfully and spectacularly in
the presence of many interested and enthu-
siastic spectators.

Charles, being a professional scientific man,
had succeeded in filling a balloon-with hydro-
gen, whereas the Montgolfier brothers, mere
amateurs in science and mechanics, had
strangely failed in that task.

The fame of the Montgolfiers, however,
quickly spread, despite the progress of the
competing Professor Charles. Etienne was
summoncd to Paris to give l:ectures before
the French Academy of Sciences, whilst
Joseph stayed at home and built a larger
hot-air balloon, which was 72ft. high, grIft.

<
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in diameter and weighed about 1,000 lb. fire, but we still clung to the river. Presently

The exterior of this balloon (as afterwards
became the general rule) was very finely
decorated with brilliantly-coloured desigas
and emblems.

Balloon Ascent with Load

It was taken to Paris and, on September
12th, 1783, it was exhibited before the
members of the French Academy of Sciences.
Loaded to the extent of between 400 and 500
1b., the balloon ascended easily, although
in its descent it was damaged.

The ascent of the balloon with a con-
siderable load attached to it was indicative
of the fact that balloons of this type were
capable of taking human cargo with them into
the air.

The -Montgolfier brothers, however, held
back from being the first human beings to
ascend into the air. Perhaps the possibility
of some unexpected failure in their ‘ aero-
static machine,” as they termed it, was the
reason for their lack of daring in this respect.
Instead, therefore, of going up into the air
themselves, they decided, first of all, to adopt
the principle of ‘‘ trying it on the dog.”

The balloon ascents in Paris had interested
the French Royalty in this new branch of
science. The Montgolfier brothers were
summoned to Versailles to give a demonstra-
tion before the King and Queen of France
and the members of their Court. This time
the brothers placed *on boar: a duck, a
cock and a sheep. The balloon ascent was
perfectly satisfactory and all the animals
landed safely and unharmed in a country
field about two miles away.

It was now obvious to all that if any
progress was going to be made in the technique
of ballooning, somebody must volunteer to
risk their lives in an ascent in a balloon.

It was not long before volunteers for a
balloon ascent presented themselves, and
the first human being to ascend into the air
by means of a balldon was a young French-
man, Francois Pilitre de Rozier by name.
This individual made several 3ooft. ascents
in captive balloons in order to satisfy him-
self as to the general buoyancy of the balloon.

First Balloon Passengers

In his first * free > flight, de Rozier took
with him another enthusiast, the Marquis
d’Arlandes. For this purpose the Mont-
golfiers built a special balloon. It was 74ft.
high and 48ft. in diameter. The bottom open-
ing of the balloon (through which the heated air
from the fire rose into it) was 15ft. across,
and this opening was surrounded by a gallery,
made of light wickerwork. A brazier was
suspended below the balloon by means of
wrought-iron chains. Into this it was the
duty of the balloonist to throw fuel from time
to time, for the Montgolfiers had now realised
that, in order to keep their balloon in the air
for any length of time, the supply of hot air
must be maintained.

It was on November 21st, 1783, that the
historic balloon ascent took place. The
brothers Montgolfier had found ways and
means of dissolving rubber and of impregnat-
ing their balloon fabric with it, thereby
imparting a greater degree of. impermeability
to the fabricc. The balloon ascent was
perfectly successful, and even, it would seem,
enjoyable, to the world’s first airmen, the
Marquis d’Arlandes and Pilatre de Rozier.
Afterwards the Marquis d’Arlandes gave a
brief account of this aerial trip :

“ Our departure was at fifty-four minutes
past one, and occasioned little stir among the
spectators.  Thinking that they wmight be
frightened and stand in need of encouragement,
I waved my arm. . M. de Rozier cried, * You
are doing nothing, and we are not rvising. I
stirred the fire and then began to scan the river,
but Pildtre cried again, * See the river. We
are dropping into it!° We again wrged the

I hear a noise in the upper part of the balloon,
which gave a shock as though it had burst. The
balloon by now had many holes burnt in it, and
I cried out that we must descend. My com-
panion, however, explained that we were over
Paris and must mow cross it.  Therefore,

e e
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The Montgolfier fire-balloon used by
Marquis d’Arlandes in 1784.
temporary print.)

the
(From a con-

raising the fire once more, we turned south
till we passed the Luxembourg, when, raking out
the flame, the balloon came down spent and
empty.”

A Giant Balloon

The prosperous silk town of Lyons was the
next to catch the ballooning craze. The
town authorities collected funds for the
acquisition of a  large Montgolfier balloon.
Even -Montgolfier senior, parent of Joseph
and Etienne, was called into the. project, and

The ascent of Foseph Monigolfier in a fire
balloon from Lyons, on Fanuary 19th, 1784.
(From a coxsmporary print.)

eventually the Montgolfiers produced- an
enormous balloon having a capacity of about
half a million cubic feet. On January 19th,
1784, this balloon ascended with seven
passengers on ‘board. Actually the monster
was capable of lifting about 18 tons dead
weight. It ascended to about 3,000ft., and
at that height the fabric developed a large
rent. Fortunately, the envelope managed to
hold together, but the occupants of the
balloon were given an ultra-rapid descent.

As the science of ballooning extended, there
evolved a technique of balloon construction
and also one of balloon manipulation. The
brothers Montgolfier concentrated all their
attention on the construction and improving:
of their fire-balloons, leaving others to attend
to the actual technique of aerial voyaging.

Thar the Montgolfier brothers were emi-
nently successful there is little doubt. They
were granted free Letters Patent by the
French king. Honours were showered upon
them from all over the world. Even Napoleon
appointed them to various official offices.
They wrote a few techmical works on the
theory and construction of balloons. “‘Les
Voyageurs Aeriens,” published in 1784, was
the best known of these.

Despite the greater convenience, to say
nothing of the greater safety, of the hydrogen
balloon, initiated by Professor Charles, the
vogue of the fire-balloon—dubbed for many
years the “ Montgolfier **—persisted.

Record Flights

Many record flights were made with
““ Montgolfiers * of varying types, and it was,
indeed, for the most part these crude fire-
balloons which performed the piencer work
of exploring the earth’s atmosphere.

Ultimately, of course, the Montgolfier
fire-balloons became completely obsolete, but
such a state of affairs did not set in before
the fire-balloons had, despite their almost
alarming insecurity and hazards, done much
to initiate  air-mindedness *’* among many
nations of the world.
. The younger Montgolfier—Etienne—died
in 1799, just before the close of the 18th
century. His elder brother, Joseph, lived on.
until 1810.

Books Received

Aero-engine Theory Simply Explained :
Aero-engine Practice Simply Explained.
By Group Captain Coats. Published
by Sir Isaac Pitman and Sons, Ltd.
38 pages. Price 6d. each.

THESE two small handbooks are written

especially for those who have inclina-
tions towards flying, and the author assumes
that the reader has no previous knowledge of
the subject. The first book covers in simple
language what may be termed the A B C of
aero-engine theory, and deals with such
subjects as: What an Engine Is ; Elementary

Heat Engine ; the “ Four-stroke Cycle” ; the

Crankskaft ; Compression Ratio ; Brake

Horse Power ; Supercharging ; and Ignition.
In the second book practical points in the

design and working of the modern aero engine

are explained, and an interesting insight is
given into its component -parts, testing,
maintenance, and overhaul.

Aerobatics Simply Explained. By Wing-
Commander R. Cravell. Published
by Sir Isaac Pitman and Sons, Ltd.
40 pages. Price 6d.

HIS useful little book tells you all about
aerobatic flying which, to-day, is
acknowledged to be an essential part of every
pilot’s training. The author explains the
various manoeuvres in an interesting manner
and explains the precautions which have to be
taken to bring the aircraft again on its normal
course. The book is illustrated with severat
diagrams.
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Our Busy Inventors

Easter Shaving

'I‘HE fashion of the clean shave imposes

upon mankind a daily self-performed
minor operation, and since the morning scrape
cannot be avoided, it is important to have an
effective razor.

To keep the safety razor blade in con-
dition is the object of an improved strop,
which has been submitted to the British
Patent Office. It consists of a curved sheet of
leather or other appropriate flexible material,
mounted on a similarly curved backing sheet
of cardboard or like substance, covered with
any suitable material such as leather cloth or
paper.

The inner face of the- leather sheet con-
stitutes the operative surface. One part of
this is grooved, scored or roughened and
treated with abrasive paste to produce a
sharpening surface. The other part presents a
smooth, velvet-finished strop, If desired, the
grooving may be dispensed with and the
whole of the inner face be used as a
stropping medium.

§andied Bz;rf{

A SURVEY  of inventions recently sub-
mitted to the British Patent Office docs
not reveal anything of a striking, original
character, but there is a steady attempt to
improve existing devices. These inventions
are by no means restricted to the subject of
the war. I note that players of games have
been catered for, That oscillating member of
the feathered world, the shuttlecock, has been
considered capable of improvement. In the
course of its aerial career to and froy the
shuttlecock should be qualified to put up
with many hard knocks. Octasionally it

endures the indignity of being trodden upon. #

At the same time it must be as light as Ariel.

In order to fit the shuttlecock for its
exacting cxperiences, an inventor has so
formed the body of the  bird ”—as it is
sometimes termed—that it will immediately
return to its normal condition when distorted
by undue pressure. He has further provided

an improved arrangemen® for anchoring the |

feathers in the elastic body of the * bird.”

By ‘¥ Dynamo |

Darning Needle Threader

A HANDY appliance, which is very wel-
come at the present time, is a darning

wool needle threader for which a patent in this

country has been applied. The gadget is a

simple device consisting of a thin strip of

steel having a narrow hooked end capable of

The information on this page is specially |
supplied to ‘‘Practical Mechanlcs® by
Messrs. Hughes & Young, Patent Agents, of
7, Stone Buildings, Ljncoln's Inn, London,
W.C.2, who will be pleased to send free to
readers mentioning this paper a topy of their
handbook, '* How to Patent an Invention.”

being thrust through the eye of a needle. The
hook is double clawed, and the operation is
completed by engaging the hook with the
wool, which is then drawn through the eye
without any difficulty. Preferably the hook
should be made of rustless steel.

Anli-blast_ _Brick.f

THE sandbag, a common object in our

streets during the present war, is not
impregnable against the relentless attrition of
the weather. To obviate this drawback is one
of the aims of an inventor who has devised a
protective brick. It is made by looscly

packing together in a mould a number of
laminations of plastic clay, e.g., strips shaved

The shuttlecock, as is well known, plays an =

important role in the game of badminton,
and it has, for many generations, bcen
associated with the battledore.

De-icing Device

AN improved method of preventing ice-
formation on aeroplane propellers is the

subject of an application for a patent in this

country.

The inventor remarks that the formation of
ice on the spinners of aeroplane propellers
interferes in a marked degree with the move-
ment of propellers, particularly those of the
variable pitch blade type. This, he states, is
owing to the fact that, when flying under ice-
forming conditions, liquid particles in the
air-stream congeal on the spinner. They also
tend to collect and solidify around the roots
of the propeller blades, preventing proper
functioning of the pitch-changing mechanism.
Moreover, ice on the spinner and nose of the
fuselage materially augments head resistance.
And, as a result, the speed of the aeroplane is
definitely retarded.

To obviate this obstruction, the inventor
provides for surfaces exposed to ice-forming
conditions a flexible shield mounted tor
rotation.

trom a block of clay or clay rods, bars or
strips formed by extrusion or other method.
This formation is afterwards fired or baked.

It is maintained that a structure crected
with these bricks will be unaffected by weather
conditions, and will indefinitely retain its
original shape. The structure will remain dry
and, as a consequence, will be far more
hygienic than one built with sandbags.

A further advantage claimed is that a
missile striking the erection will be deflected
in many different directions. This is due to
the loosely packed and irregular disposition of

the laminations. The effect will be that the
missile will lose its impetus and, as a result,
there will be greater protection than is the
case with a barricade of sandbags.

- Land and Water Vehicle

A RECENT invention is an improved

amphibious vehicle which can be used
on land or water for war purposes, but is also
suitable for commerce.

This vehicle combines a buoyant body
‘having a power unit and propelling wheels,
an endless track arrangement, and means to
propel the vehicle through the .water, all
designed to be operated by the power means.
and the propelling wheels are qualified to
move the véhicle over soft ground.

Landing Gears for ’Planes

AMONG recent applications for patents .in

this country concerning aircraft is one
relating to landing gear. It particularly has
reference to a ski apparatus,

The inventor has aimed to construct a ski
unit which may be easily and rapidly attached
to the ordinary undercarriage without neces-
sitating the removal of the wheels. He asserts
that hitherto an objectionable characteristic of
this type of ski is that, although the principle
applied has usually been correct, the involved
nature of the construction has inevitably
produced structural weakness, excessive
weight, and similar handicaps. It is one of the
obje¢ts of the design to overcome these
undesirable features.

A sectional model )

the giant 200-inch
telescope  observatory
erected on  Mount

| Palomnar, in Southern
California.  In  the
tilustration Sam Orkin,
the creator of the
observaiory, Is seen
pornting out the work-
ings ro Charles Correl.

A further object is .to retain the shock-
absorbing qualities of the undercarriage and
pneumatic tyres.

The inventor hasalso had in view facility in
the replacement of parts, low manufacturing
cost, and a maximum of streamlining in
conjunction with a maximum of strength.

The ski mechanism includes a yoke hinged
to the wheel axle of an aircraft undercarriage
at one end and hinged to a ski at the opposite
end. There is a cable practically plumb
cetween the wheel axle and the ski. And fore
and aft of the ski are cheek cables.
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The Mayor of Northampton introducing the First Lord of the Admiralty, the Rt.
Hon. A. V. Alexander, on the occasion of Northampton’s Warships Week..,

AR Savings Weeks and War Weapons

NX/ Weeks are the feature of every city,

town and village in the United

Kingdom to-day, and I suppose there never

was such a demand for the loan of models of
warships to stimulate the efforts.

Unfortunately, commercial model making,
except on work of national importance, is
now at a standstill, and most goods that were
stock have long since been disposed of, so the
only models available are those privately
owned.

Some towns, as, for instance, Northampton,
featured a full-size model of the deck of a
warship. Our illustration shows the quarter
deck of H.M.S. Laforey, which was built up
on the Market Square at Northampton.
The Warships Week was opened by a visit
from the First Lord of the Admiralty, the
the Rt. Hon. A. V. Alexander, who addressed
the huge crowd assembled, from the bridge.

Another idea that has quite recently been
developed is the promotion of competitions
among schools in the district for the making
of model warships, aircraft and other war
weapons which lend themselves to modelling.

A Fine Model Display

At Rushden—a small town in Northampton-
shire—a really fine display was made. Entries
came from four Rushden schools and, three

By "MOTILUS"

A Display of Ship Models for
Warships Week

destroyers, mine-layers, cruisers, submarines
and other small craft. The drawings for this
competition were supplied by the National
Savings Committee of London, and have
been issued specially for use in competitions
of this sort. ‘The drawings I have seen are of
the Ark Royal, a naval sloop, a motor
torpedo-boat, and a trawler. They are very
carefully laid out, and the instructions on the
back of the drawing contain useful informa-
tion.

Two of the illustrations on this page give a
fair idea of the Rushden display, which was
judged by Mr. W. J. Bassett-Lowke and Mr.
H. W. Franklin, of Bassett-Lowke, Ltd.
Mr. A. Woodhead, H.M. Inspector of Schools,
and Alderman C. W, Horrell were present at
the judging, and the six pounds prize money
was the gift of Mr. Horrell and Mr. A. Miles.

The prize-winners were: Over 14—
Kenneth Sugars, of Higham Ferrers;
13 years—Gordon Wilby, of Rushden Alfred
Street School; 12 years—Frank Tandy, of
Rushden Intermediate School; 11 years—
A, Lomas and W. Baegan, of Raunds ; and.

Some of the prize-winning models at Rushder’s Warship Week.

others in the district, with the result that for
the Warships Week' there were over 150 ship
models—all made by scholars from 11 to 14
years of age—and including all manner of
warships, aircraft-carriers, sloops, corvettes,

A general view of the fine model display at Rushden.

under 11—Brian Tarry and Margaret Spencer,
of Rushden Alfred Street School.

The display was on for a week only—with
copper for admission—and raised over ten
pounds. It was evidently a very popular
feature, and it appears that scores of small
children compelled their parents to attend !

The organiser of the exhibition was Mr.
S. A. Lawrence, headmaster of the Alfred
Street School; and the total amount raised
during the week was over £200,000, and the
destroyer H.M.S. Quorn was adopted.

In addition to models in wood and metal,
there were also book-ends and titles from the
Alfred Street School pottery class, featuring
ships or parts of them. There were also
models of aircraft loaned by the R.A F., and
ship models loaned by the Rev. Macklin, of
Iver, Bucks.

Now, here is a splendid idea by which the
education authorities can help the Warships
Weeks in providing exhibitions, and also at
the same time instruct boys at school in the
useful hobby of model making.

War-time Offer

Some of my friends who are not “00”
gauge enthusiasts, but still cling to gauges 1
and 2 (which certainly have *points’ where
space is available), complain that itis time they
had a war-time offer of goods rolling stock.
So I thought it rather opportune when I was
in Bassett-Lowke’s Holborn shop the other
week that they were offering some pre-
grouping 2-inch scale odel goods brake vins
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Launching of a model “Queen Mary
of High Wycombe.

at'the very attractive price of 14s. for three
vehicles—their 10-ton G.W.R., L.N.W.R.
and M.R. goods brakes—plus postage. Certain
of the vehicles they are offering separately at
5s. each, plus postage. Although these are
gauge 2 scale, they can also be supplied with
the wheels altered to gauge 1 without extra
charge. They are the standard pre-war
lithographed tinplate vehicles fitted with
cast wheels, and are excellent value.

Two Fine Model Liners .

This war has seen the loss of many large
and beautiful ships, the most recent being the
French super-liner Normandie. At the
time of writing it is not certain whether she

by the Mayeress -
This is one of the models built by
Mr. ¥ R. L. Aldridge, of High Wycombe.
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When taken from the mould this hull was
given two coats of good lead paint inside and
out. A transom was fixed inside the bottom
of the hull to save * breaking its back.”
Bulkheads were fitted, and dlso stringers
alongside the hull, held in position by girders
and columns. These were spaced to allow the
batteries and motor to come into position.
Everything on these models has been made
from scrap, -using all manner of material;
the decks were made from piano sound-boxes
and lined out with indidn ink. The funnels
were made on a former. They are banded, and
have eyes for stays in quite the correct way. All
lifeboats have blocks and tackle, each one has
a % in. propeller and removable rudder;
each winch has seven pieces, and to put these
together is quite an enjoyable job. The
ventilators are built up with grid fronts, and
the fairleads and bollards are also built up ;
the model took nearly two years to complete.
The only~things bought were the hand rail
wire and Stanchions from Bassett-Lowke’s at
Northampton. The model was launched by
the Mayoress of High Wyeombe on July 1st,
1939—some 4,000 people being present.

-

The model * Queen Elizabeth,” built by Mr. ¥. R. L. Aldridge.

and this had a piece of steel { in. x } in. thick
shaped to the correct curve, and all plates
were soldered to this, making a very strong
job. For a distance of 18 ins. from the stem
a double bottom was plated and made water-
tight—a fine job taking months to do.”

I ’f;r_;,".'-":'::'

The three 2-inch gauge wagons which were being offered at a baréain price.

will become a total wreck or whether America’s
workmen will be able to salvage and re-
condition her for war purposes.

There are two ships we hope will survive
the war, and these are the Cunard-White
Star liners Queen Mary and Queen Elizabeth,
and here are models of them made by Mr.
Joseph R. L. Aldridge, of High Wycombe, to
a scale of } in. to the foot.

Mr. Aldridge tells me his Queen Mary
model was begun on Whit Monday in 1937.
He says : “ I first made a large wood mould—
semi-solid—of old timber taken from a house
that was pulled down in the village. - I then cut
some stout tin ribs, about 4 in. wide, and fixed
them on to the mould, starting on the stern
and spacing them 2 ins. apart. When I had
worked on these to the extent of about 3 ft.
I obtained some tins from a friend, cut them
into strips and shaped them to fit, soldering
them on to the ribs, each plate overlapping the
other. When I came to the stern I cut a kerf
with my hand-saw right down the centre line,

“ Queen Elizabeth ** Model
When Mr. Aldridge decided to make a

.Queen Elizabeth model there wasn’t a.drawing

available, but he saw in the papers -that
Bassett-Lowke, Ltd., had made a large model
for the British Pavilion at the World’s Fair in
New York. He wrote to them immediately
for assistance, and they sent him six photo-
graphs of their model during its various stages
of progress. With these he set to work on his
model, and the result shown on this page is a

'splendid effort—i11 ft. long and 19} ins.

in the beam. Her Majesty Queen Elizabeth
has accepted a similar picture of this
model.. :

Mr. Aldridge is 58 years old, and served in
the last war in the R.F.C, His latesteffort is a
10 ft. 6 in. destroyer, which his wife presented
to the naval- cadets at High Wycombe
recently. His Queen Mary dnd Queen
Elizabeth models have been on exhibition
many times for war charities,

Melting Aluminium

A READER, D. Cook, of Victoria, Australia, writes

as follows :
‘Fine-grouna

Charcoal ~

““ I noticed in a recent
issue, in the Queries
and Enquiries
columns, that a reader
wanted to know how to +
melt aluminium, and also
brass. I have not yet
tried to melt any other
metal. The accompany-

Carbon Rod
N\

Beakers
Porcelain Detachable Top
4or Fire Clay A

(./arbon Rog

“Wells
2" Thick

ing sketch gives details
of the electric furnace I
used. . Trusting this
information will help
many other readers.”

Box
Fire Clay
or Cement

Section through a simple electric furnace for melting aluminium.
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Ballasting a Model Ship

I AM making a model of an old-time

sadmg ship and I want advice on how
to ballast it. Should I fix a welght, equal
to the weight of the spars, sails and nggmg
on to the lower * top ” of the main mast
and get the ship to float on an even keel
like that, or should the weight be placed
higher up ? If it should be higher up,
please tell me where to put it.

The weight of the masts, spars and sails
is about 60z., and as I want the ship to
float correctly, [ intend to put a temporary
weight on the main mast, and then put
some . permanent ballast in the hold. The
weight would then be removed and when
the ship is fully rigged it would float
éorrectly.
until I had ballasted it, as they would
get in the way. What [ want to know is
exactly where the temporary weight
should be put.—J. D. Wild (Mill Hill).
IT would appear to be the obvious thing to

do to make the yards and sails—as they
will have to be made eventually—and to hang
them on the masts in a temporary manner.
In any case you will need to know the approxi-
mate weights of them. The total weight of
them will be the amount to place on the
masts and the approximate positions, dis-
tributed over the three masts, will, in a ship
of the Great Michael type, be just about where
you suggest, viz., in the  tops.”

Actually there is no need to go to this
trouble at all, unless you are going to make
sails and yards which are excessively heavy.

You.must bear in mind that wind pressure
on the beam is by far the greatest capsizing
factor, and it is this which the hold ballast is
required to counterbalance.

Inter-geared Shafts
Angles

IHAVE to lay out a sound job, using

two crankshafts parallel to one
another, driving a mainshaft at right
angles, as shown in the sketch.
Another job would have an extra pair of
crankshafts arranged below the main-
shaft in the same relative positions as
the crankshafts shown.

The gearing would have to be as silent
as possible at 3,000-4,000 r.p.m., and
reversible, and about 50 h.p. is contem-
plated for the smaller size job ; a reduc-
tion of about 2-1 is desirable from crank-
shaft to mainshaft.

Freedom from backlash and conse-
quent ‘ getting out of phase *’ of the two
crankshafts presents the biggest problem

. to me. On what lines would you recom-
mend this problem to be tackled >—A. G.
Fenn (Bristol).

E recommend that the drive be taken
from one crankshaft to the other through
spur gears. So far as can be judged from your
sketch the simple ptocedm‘e of mounting
one spur gear on each crankshaft and allowing
them to mesh directly would probably demand
undesirably large diameters. The alternative
in that case is to provide two intermediate
idler gears so that the crankshafts have
opposite directions of rotation.

at Right

I would not put on the sails:

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 contazining 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, Led., Tower -House, Southampton
Sereet, Strand, London, W.C.2,

This same general scheme could also be
adopted in the case of the larger machine which
has four crankshafts. There would be two
idler gears arranged with their centre lines
on a horizontal plane half-way between the
two horizontal planes containing the centre
lines of the crankshafts.

Shafts must
cross
Mainshatt

Using two paral]el

crankshafts for

driving a mainshaft
at right angles.

In order to ensure quiet running, profile
grinding of the teeth would probably be
necessary, and if arrangements could be made
to provide the necessary thrust bearings, a
further improvement would be effected by
the use of single helical teeth.

Circle of Confusion
WILL you please tell me what is the
circle of confusion of my camera ?
I have a dolly taking 27 film, of 2in.
focal length, Xenon f2, Compur shutter to
1/300th, focusing down to 3ft.—R. Wood-
ward (Eltham).
A POINT of light when projected by a lens
will on the image show as a dot of
small diameter, and it is the diameter of this
dot that is referred to as the circle of confusion.
It should, of course, be as small as possible.
If a point appears as a dot less than 1/100in.
diameter, the picture will appear reasonably
sharp on a contact print. If the negative is

0000 A
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for cnlargement, a sharper image would be
required, say I1/200in. Modern miniature
cameras produce much sharper images than
this, the circle of confusion being smaller
than the silver grains in the plate, unless
special fine grain film is used. Negatives
made with such cameras and film will stand
great enlargement.

Bottled Gas for Cars!

CAN you tell me if town gas can be
stored in calor gas cylinders for
use in a car, and, if so, how many cubic
feet of gas could be introduced into one
container ? What mileage could be
expected from a thousand cubic feet of
gas ?>—J. W. Boot (Sutton).
IT is not practical to use bottled gas
cylinders for town gas. The cylinders
are of light construction for pressures of the
order of 30 to 3slb. per square inch, and
they are usually tested to 200 lbs. per square
inch. At 3slb. per square inch-a bottled gas
cylinder would hold about 6 cubic feet of
town gas, equivalent to 1/50 gallon of petrol.
For transport purposes town gas is usually
stored at 3,000lb. per square inch, a pressure
which reqmres cylinders of very much heavier
construction.

Practical tests show that 250 to 300 cubic
feet of town gas of 500 B.Th.U. per cubic foot
calorific value are equal to one gallon of
petrol. A thousand cubic feet of town gas
will, therefore, be equivalent to between 3.3
and 4 gallons of petrol. On a ten horse-power
car this would be roughly equivalent to 100
to 120 miles per 1,000 cubic feet of gas.

Making Liquid Glue
FOR some time I have been attempt-
ing to make a liquid glue.

I had in mind something like the glues
sold in tubes for unmiversal repairs, etc.
Any help you could give me, or any
recipe would be much appreciated.—
G. Cropper (Greenock).

ANY of the published formule for

making liquid glue are woefully wrong.

In the main, gelatme glues are liquefied by
means of formic acid.

Take a quantity of ordinary fish glue and
soak it in water for 24 hours to allow it to
swell up to a maximum. After this time, heat
the glue in the usual way, aiming at making
a very strong, thick solution. Whilst this is
still hot, add from 1 to 2 per cent. of its
weight of strong formic acid (commercial
strength). "Stir well and allow the glue to
cool. It will remain liquid, its degree of
fluidity depending upon the amount of
formic acid incorporated.

You may have a difficulty in obtaining
formic acid. If so, you can obtain this acid
from Messrs, A. Boake, Roberts & Co., Ltd.
(emergency address),  Ellerslie,” Bucxhurst

, Essex. If for any reason you cannot
obtam formic acid, acetic acid may be used
in its place.
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F. J. CAMM’S PETROL-DRIVEN
MODEL AEROPLANE:
7s. éd. per set of four sheets, full-size.

“ 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.

SUPER-DURATION BIPLANE
Full-size blueprint, Is,

The
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The P.M, “ PETROL ” MODEL
MONOPLANE
Complete set, 5s.

The I-cc TWO-STROKE PETROL ENGINE
Complete set, 5s.
STREAMLINED WAKEFIELD
MONOPLANE—2s.

A LIGHTWEIGHT GLIDER
Full-size blueprint, 2s.
WAKEFIELD MODEL
Full-size blueprint, 2s.
LIGHTWEIGHT DURATION MODEL

Full-size blueprint, 2s. 2
P.M. TRAILER CARAVAN
Complete set, 10s, 6d.

The above blueprints are obtainable post free from
Messrs.G.Newnes, Ltd.,Tower House,Strand, W.C.2
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C_omments of the Month

has decided by a majority to drop the

motor-cycle side of the Association,
and to concentrate entirely on the cycle side
of the industry. It has, therefore, dropped the
motor-cycle portion of its title, and now
becomes the N.A.C.T. This tnove, in
conjunction with the new Institute which will
grade dealers according to their ability, is a
move which has been long overdue. How far
it will overlap the work of the Manufacturers’
Union we do not know. The Manufacturers’
Union has®for many years worked for the
improvement of. the- cycle industry, and

fI\HE National Association of Cycle Traders

traders generally have benefited by that work,

which thereby also benefits the public.

But retail cycling has been in need of a
cleansing of the Augean stables for many
years, for almost anyone could sell blcycles
and accessories, and there was little thought
for public service. Few dealers dealt entirely
in bicycles, for the sale of motor-cycles was
found to be more profitable. In the carly days
of bicycles, before the motor-cycle and the
motor-car were anything more than practical
possibilities, a dealer perforce dealt only in
bicycles and accessories, with perhaps petrol
as a sideline at 1od. a gallon. Even in those
days, however, cycle repair was anybody’s job.
Usually it was the work of a local blacksmith,
who hammered the cranks straight, or replaced
a spoke. For some reason cycle repair has
never been regarded as a profession, or even
as a trade. A bieycle is a simple device, the
mechanism of which can be mastered in a few
weeks. Such repairs as can be undertaken more
cheaply than replacement can certainly be
mastered in a year. These consist chiefly of
brazing and soldering, and the replacing of
bearings. There is no great skill required,
and there is little wonder in an industry which
for the past quarter of a century has developed
on price lines—producing bicycles more
cheaply each year—that few, if any, have
considered the bicycle trade as ome which
provides prospects for a living.

Sidelines

NO one wishes to be apprenticed as a cycle

mechanic, and there are many dealers
who could not exist on the cycle trade alone ;
therefore they have sidelines such as motor-
cycles, gramophones, wireless sets and similar
articles in ready demand.

Whilst the new institute of cycle repairers
is a good move, it must be many years before
it makes its presence felt. The present
generation of cycle repairers are not likely to
go out of business because they are not able
to pass an examination. If they become
members of the institute by virtue of their
long association with the trade, and hence
without examination, even though they may
be incompetent as cycle mechanics, the
position is as before the institute was formed.
The institute, in other words, will not put
out of business those which it feels ought
not to be in business. The institute is rather
aiming to improve matters for posterity, and
even then it will only succeed if bicycles are
made to some extent irrespective of price
where service fees can extend beyond the few
~pence at present charged, so that adequate
wages can be paid.

Cycles Only

Some blame attaches to0 manufacturers for
this state of affairs. They have presumed that
bicycles have reached finality in design when
there are many portions of a bicycle which
need to be improved. We have drawn
attention to many in past issues of this journal.
There is reason to believe that "post-war
bicycles will be a different mechanism to-
what we now know. Many firms will leave
the cut-price market, and enter the quality
market, and, we think, wisely. Bicycles have
been too cheap, and quite often they have
been nasty.

Defects in B»c.ycle Design

IT may be that many of the defects in
bicycle design and in the selling of
bicycles is due to the fact that those responsible
hang on .to office too long. They may
presume that what was good enough 50 years
ago is good enough to-day. Perhaps their
ideas have not been kept up to date. A litile
fresh blood here and there might do good.
There has been talk of a formation of an
institute of cycle repairers for 30 years or so.
Now it is an accomplished fact time alone
can prove the justification for its existence.
There was such an institute, but it went out
of existence, having, as it was then thought,
outlived its period of usefulness.
° It will only attain its ideals if it works in
close co-operation with and not antagonistic
to the Manufacturers’ Union. The interests
of the manufacturer and the dealer are as one,
and if in the past the dealer has regarded the
manufacturer as his natural enemy we cannot
blame the manufacturer too much for that.
If the present institute, and the decision of the
National Association to concentrate entirely
on ‘the sale of bicycles and to ensure that
those who sell them are really qualified, is an
carnest of a new order at a time when all
countries are thinking of new orders, then it
must operate for the good of the cycling
public. We believe that that is the intention,
and therefore we advise the National Associa-
tion, which has also sponsored the new
institute, to forget the old traditions and the
old personalities, and to introduce some new
blood into the body into which they desire to
infuse new life. We wish. the N.A. ‘and its
efforts well.

The Problem of Helpers

THE new restrictions on the use of petrol
which will come into force a few weeks
hence will provide problems for promoters of
Opens. In past years it has been the custom
to enlist the use of cars for transporting the
various helpers round the course. The
feeding, the sponges, and the drinks are
weighty items in a field of 100 or so. Before
motor-cars were used it was the custor for the
helpers to arrive the night before, and to
sleep in the open if necessary to await the
riders in the morning. Lack of cars will not
hamper road sport. We shall revert to the old
system even though it be at some inconveni-
ence to those who during the war are working
long hours and have not the necessary leisure

By F. J.°C.

to spare to make a Saturday and Sunday
event of it. The help has always been forth-
coming in spite of the difficulties. The
R.T.T.C. might usefully consider forming a
panel of helpers through their District
Councils so that any club experiencing diffi-
culty in the matter of help can appeal to the
secretary for it. That in itself might create a
difficulty dunng particular week-ends when a
number of- 1mportant events is being run at
the same time.’

Perhaps during the war feeding could be
dropped, or the riders themselves make their
own arrangements for feeding. In the earlier
days of road trials that is what the riders did,
and those were days when trials were harder,
if slower, than they are to-day.

Trade Discipline
THE' National Association has set up a
Trade Disciplinary Committee upon
which we adversely commented in the
previous issue. The National Association,
according to its announcement, intended to-
haul before its Committee any dealer guilty
of a breach of trade ethics or unprofessional
conduct, and we pointed out that it had no
authority to do this; especially is this so in
the case of a man who is not a member of the
N.A. We pointed out that the existing Cycle
Trade Union already had powers to deal with
the matter. This Union was founded to
encourage, promote and protect the cycle
and motor-cycle and cycle car industry, and
to safeguard the general interest of users of
cycle and motor-cycle goods, and of firms and
persons engaged in the wholesale and retail
sides of those industries, against the opera-
tions of scrupulous traders. The Union still
carries on this work, but has had no occasion
to exercise its disciplinary powers in recent
times. No one wishes to support an un-
scrupulous trader and we are all in favour of
bringing him to book. At the same time we
are equally opposed by any attempt of any
body to arrogate to itself the powers of a
dictatorship, and to attempt to exercise
contiol over people where they have no right
of control. An unscrupulous trader can be
brought to book through the process of the
cl:‘ouns, as well as by placing him on the Stop
ist

Dissension in a New Club

N our issue dated January, 1942, we
referred to the formation of a club for
cyclists, and adversely commented upon the
fact that the election could only be by a
unanimous vote. After but a very short
period of existence a circular letter has been
sent to every member of the club, in which
the chairman, secretary and committee
tender their resignations. Apparently the
committee are objecting to the interpretation
of the rules. . Many important members of
the cycling industry and pastime who have
applied for membership have been black-
balled, and quite naturally the secretary.
objects to writing frequent letters to rebuffed
applicants. It is difficult to understand the
position, since the committee must have had a
large hand in framing the rules. We shall
deal with this matter more fully next month.
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HAVE YOU

gauge or " 0 ' gauge Bassett-Lowke ?

for gauge “ 0’ and gauge ** 00’ railways.
(36in. x 9%in.), depicting (l) Pastureland ;

- »’""_:'-'L'_“-"E’_l

E

MODEL RAILWAY SCENERY

Specially designed backgrounds
(3) Mountains. 2i3 per

(2) Sea Coast ;

any second- hand model railvvay equipment in good conditiorn—either T.T.R. ‘' 00"
If so send particulars to Northampton or call
at London or Manchester with details.

BASSETT-LOWKE LTD. NORTHAMPTON.

~for either gauge | or gauge 2 railways.

These vehicles are excellent value for the money—the bodies being stamped out
in best South Wales tinplate, lithographed in correct colours, and fitted with cast

wheels.
The set complete, consists of :

| G.W.R.
| L.N.W.R.

G.W.R. 10-ton Brake Van. M.R.

Postage {on each vehicle), 8d.

BARGAINS FOR GAUGE 1
AND GAUGE 2 OWNERS

We have a limited pfe-war stock of Goods Brake Vans, as itlustrated, suitable

10-ton Brake Van; 8lins. long.
10-ton Goods Brake Van, 7jins,
| M.R, 10-ton Goods Brake Van, 81ins. long.

We can also offer two of these items separately, while the supply lasts, as follows :
{0-ton Goods Brake Van.

London :
Manchester :

long.  Price I4,' the set.
(Postage and packing !s. extra.)

Price 5/- each.

112, High Holborn, W.C.I.
28, Corporation St.

==ELECTRADIX==

FRACTIONAL H.P, MOTOKS, D.C. 50 to 70 volts,
enclosed 1/40 h.p., 2,500 rcvs., 15/- b0 volts shunt
1/20 h.p., K.B., 2,000 revs, 24/-. 50/70 volts
shunt, 1/6 h.p., Crypto, 1,600 reys., 27/6. 110 volt
shunt, 1/12 h.p., Croyden. 2,500 reve., 26/-. 110
volts shunt 12 h.p., Maudslay special, 4,000 revs.,
45/-. 220 volts shunt, 1/12 h.p, Croydon Wilson,
2,400 revs., 30,.. 240 volte shun( 1/3 h.p., Wagner,
1,440 re\s,, 55/-. 110 voits shunt, l'sh 1., Kelth B.,
1,250 revs., geared to 80, 45/-

FRACTIONAL AC. 30 volts, 1/100 h.p., centi-
midget inductioy, 58 revs., 15/~. 2¢0 volts, 1/25 h.p.,
wlth reversing switch, 55/-. Self-sturt’ induction
A_C. Motors, 230 voits, } h.p,, new Higgs, 84/6,
DYNAMOS BARGAINS. Rotax, 6/12 volts 81 ampe.,
D.C., 3rd brush size, 8in. x 4}in., 11 lb., cost £10,
unused, 15/-. Crg. 2/= cxtra. G.E.C. Double-current
Dynnmos, 6 volts and €00 volts, ball-bearings,
17 b, as new, 25/-. Cig. 2/8 extru. Charging
Dynamos, 16 volts, 16 amps., Leitner, 1,500 revs.,

Hand

ALTEBNATOR —Perm. Ilagnet Alternator.
drive. 80 volts, 25 m/a. Useful tester, 10/6.
8-WAY Lucas-Rotax ‘Bwitch boxes, 8 levers and
fuses for chuming. el.c 3/6. 6-way Push Button
R.AF. awitches
MORSE TAPPER SXGNAL KEYS. Type B.L, 5/-.
Type M, 6/6. Type P.F.. 9/8. Type 1.V, 12/6.
Type B2, back contacts, B/B
THE CAMBRIDGE TOWNSEND BUZZER is the
highest note and smallest Buzzer made, used by
Government on wavemeters, and has ample
platinam contacts.  1deal for key work, 10 -
Other Buzzers: Practice, bnkelile-cnscd, 3'6.
Bquare bmu-caocd Buzzer, 4/8. Heavy type
. baLelxte cased, 5/6. Few D111 Duzzers, wulti-
windings, no contacts 5/8.
DICTAPHONE SOUND AMPLIFIERS and horn for
loud use with buzzers, 7/6.
MORSE RECORDERS for home training. Service
model grumo drive, Morses direct on paper tape with
dead key fitted, £3/10/-. G.P.0. transmitting
Recorders, £10. Both Ex W.D. cost dooble.
A.C,D.C. MAINS MAGNETS, 2 wound poles, 110 ox
220 \olts 5/6 Smali lz-volt solenolds, 2in.

{.in. 6/6.

SCOUTS TELESCOPES with tripod, 5 lenses.
12ins. long, 6/3. Ceiling Roses. with scruit connectors,
6/ doz. Pocket Olinlcal Thermometers, in wetsl
case, 2/8.
ELECTRADIX RADIOS

19, Broughton Street,

Queenstown Road,London,S.W.8

oosmmmmmmn 7 clephone ;. Macaulay 2109 uemmmices

HEIGHT

The Challoner Com-
pany regret that owing
to scrious lack of sup-
plics of certain impottant
ingredients, we cannot
for the time being
guarantee supplies of our

FAMOUS
Height Improvement
TABLETS

We hope this is only a
temporary  state  of
affairs, and it will be a
wise precaution to keep our address for
future reference. Watch for future
announcements in this journal.

THE CHALLONER CO., DEPT. F81,
HYDE HEATH - AMERSHAM - BUCKS

KLAXON CAPACITOR
START - AND - RUN
INDUCTION

Constant Speed 1375
r.p.m., 230 voits
Double-cnded shaft Ball
Bearings, Reversible,
Ideal fot driving Watchmakers’ Lathes. Sewing Ma-
ehines, Sharpening Small Tools,Internal Grinding, Ex-
erimental Work, Leaflets 2:d_ Stamp,—L. Wilkinson,
Elecmc House, 204, Lower Addiscombe Rd., Croydon.

Supplies are getting short and
many normal lines are out of

stock, We can still provide
much, however, to help the
home craftsman, and you should
write about your needs to
Hobbies Ltd. (Dept. 70), Dere-
ham, Norfolk, or call at one
of their Branches in London,

Glasgow, Manchester, Sheffield,
Leeds, Hul! and Birmingham,

' Easily the best soldenng fluid
obtainable,”
This statement by a regular user

of ‘' BAKER'S '* expresscs the
general opinion of motor and
engineering trades. Sold in 6d.
I and 116 tins. Also in Bulk

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

WORM DRIVE
HOSE CLIPS

The long-life
clip with the
ever-tight
grip

Best

JUBILEE

L The Kncan

For
Radiator . Joints,

Air, Oil and
Water Hose
Joints
We guarantes a
Tight Jaint
L. ROBINSON & Co.
25, London

TLLINGHAM,KENT

BE MANLY

1 positively GUARANTEE to
give you Robust Health,
Doubled Strength and 10-25°
more muscle in 30 days or
1§ return your money in full.
f The famous STEBBING 4-in-1
Course consists of four great
courses in one, yet costs only
5/~ post free. It has been
proved (1) The ost effeclive
HEALTH and ENERGY sye-
tem ever devised ; (2) 1t quick-
Iy builds NORM AL WEIGHT
and VIRILE MANHOOD ;
(3) 1t develops a Strong Will,
rigid SELF-CONTROL ; and
(4} It includes an awmazing
SUCCESS and PERSONAL
MAGNETISM course.
Complete Course 5/-

Pupil 8. Davey  No exiras, no appliance to
(Londén). parchase,
Further details rawr privately, under plain cover.

STEBBING

LIONEL STEBBING, i5iRns,

Dept. AS., 28, Dean Road, London, N.W.2

Easily made
from our cast-
ings, from
15/-

Upton, Poole,
Dorset.
MINIATURE PETROL ENGINES for
Aeroplanes and Speed Boats, | to 60 c.c,
Send 4d, for parhculars.

This space will be used to advertise
the "ADEPT' LATHES and
SHAPERS in the happier times
coming, when we hope to be able to
give more promptdeliveries. Mean-
time we would assure all our friends
that we are making strenuous en-
deavours to give deliveries of the
orders we have on hand and ask
their kind indulgence.

When replying to Advertisers, please mention
‘ Practical Mechanics

HIGHSTONE _UTILITIES

CRYSTAL SETS. Our latest Mode s a
REAL RADIO RECEIVER and is fitted with n
PERMANENT CRYSTAL DETECTOR. WHY
NOT HAVE A SBET IN YOUR OWN ROOM OR
AY A STAND-BY *—9/6, post 6d. PERMANENT
DETECTORS 2/8, post 3d.

HEADPHONES, for usc with the above, 10/6,
12/8, or reconditioned "phones 7/6 and 8/ per pair.

BELL TRANSFORMERS
These step - down
transformers work
from any A.C. Mains,
giving 3, 5 or 8 voits
output at 1 Amp.
operate bulb, buzzer
or bell. Also provides
an AR.P. light in

hedroom, shelter, ete.  PRICE

MORSE

Practise on a regulation size Tapping Key. Our
heavy brass model is mounted on a wooden bLuse,
has an adjustable gap and nickel contacts. Key is
wired 40 work buzzer or flash lamp by using a 41-volt
batters or the transformer illustrated above.
BRASS KEY 6/8, Chromium-Plated 7/6. W.0.
Model with heavy brass bar and the addition of a
front HWacket 9,6. Chromium-Plated 10/6. The
above keys are supplied to the Bervices for Morse
instruction. Slizhtly emaller Key 5/-. Junior Key,
mounted on n bakelite hase together with a buzzer
4/9. Should you require a complete outfit, our D.X.2
Set consists of a heavy key mounted on a large
polished board together with a buzzer, flush lump
bulb and holder with two switches to bring either
into elrcuit. Termjuals arc also provided for distant
sending and recel¥ing. 19/8, post 8d,

MICROPHONES

Just the thing for impromplu
concerts, room to room com-
munication, etc. Bakelite table
model 6/9, Suspension type as
llustrated . 8/8. Post  6d.
Tnstructions included.

BUZZERS. x,. 3.

Bqlmre slngle coll model 2/6.
VY DUTY, double

POST 5d.

GENE RATORS, triple magnet P.0. type, can
either be turned by hand (bandle not supplied) or
pulley fitted and power driven. Gives 70-80 volts,
can be used for ringing bells. lighting bulbs, or as a
shocking~coil, 3/6, post 8d.

STRONG M/ MAGNETS 94, each, post 4.

ASK FOR OUB NEW LIST B.P. OF USEFUL
ELECTRICAL ACCESSORIES.. Money refundel if
not completely satistled. Lettiers only. Please
include postage, any excess will Le refunded.

HIGHSTONE UTILITIES
58 New Wanstead, LONDON, E.11

CHEMISTRY

SPECIAL OFFER

A SAMPLE PARCEL CONTAINING
MANY USEFUL PIECES OF

CHEMICAL  APPARATUS
3/6

A WIDE RANGE OF
EQUIPMENT AND REAGENTS
For Experiments at Home
can be chosen from our
PRICE LIST
FREE ON APPLICATION
BECK (Scientific Dept. A), 60, High St.,

Stoke Newington, London. N.16
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Club Members Back

ELSON WHEELERS have welcomed back to

membership T. Crowther, who has been riding

for the Derbyshire Road Club, and W. O. Jackson,

holde:'1 of Lancishire Road Club so-mile competition
recura.

Well-known Tourer’s Death

ABR.—\I[AM WREN RUMNEY, one of the most
. notable figures in the history of cycle touring,

has died. He had toured in various parts of Europe and

the Middle East.

A Promising Youngster

C F. VALENTINE, Southgate C.C., is a ySungster
* to be watched.. Already he has figured promin-

ently in time trials in the London area.

Clarion Meet

HE annual Clarion Meet was held at Leicester at
Easter. It was the 47th of the series.”

Diamond Fubilee

O mark its diamond jubilee, University C.C. is
staging threc open events this season.

Crack Riders Join Up
EVEN of the crack riders who made up the
formidable array of hill-climbers 4n the Barnet
C.C. have joined up.

Anfield B.C.

THE president of the Anfield B.C., H. Green,
attended each of the club’s 1941 fixtures. Over

150 Anfielders are now serving with g{M forces.

Club Members in R.A.F.

HARRY HIGH, former hon. treasurer of the
Steelopolis C.C., =nd G. Clark, North

Worcester Road Club, are both in the same R.A.F.

squadron in the Near East.

Cyclists in Middle East
YEORGE NIGHTINGALE, Charlotteville C.C.,
winner of many open events and one of the
country's fastest z5-milers, is with the -Middle East
Forces, and has met other cyclists, includin’g a_club-
mate (H. Burdock) and N. Heathcote and W. Carvey
{Swindon Wheelers).

Fimmy Purves Missing
IMMY PURVES, well-known Vegetarian C.C.
member, previously reported missing in the
Middte East, is again starred as missing. Six months
ago he was “ captured ” by Vichy French in Syria and
subsequently released.

Manchester NC.U.

H S. ANDERSON has been elected chairman ot
+ the N.C.U. Manchester Centre for the 16th

consecutive year.

Essex N.C.U. Secretary

W. BRUNWIN, Brentwood Wheelers, has taken
« over the secretaryship of the N.C.U. Essex
Centre.

South London Road Club

HE old-standing 13th Wheelers C.C.. has changed
its name to the South London Road Club.

Committeeman for 25 Years
ERCY BRAZENDALE has served on the com-
mittee of the C.T.C. Liverpool District Associa-
tion for 25 years

Prisoner of War

HARRY WILKINSON, Oldham Century-
£ Road Club, is a prisoner of war in
Germany. '

-Bradford Club Carries On
ENNINE C.C. (Bradford) is still carrving
opl although 40 of its members are serving
with H.M. Forces. 1

Scottish Open Events

WEST of Scotland T.T.A. and the Mid-
Scotland T.T.A. plan 27 ppen events
this year.

Lanark R.C. Disbands

THE famous Lanarkshire Roads
disbanded for duration.

Cyclists Safe in Far East

NEWS has been received that H. Burgess,
Bronte Wheelers, and B. Williamson,

Pennine €.C., are safe after troublesome times

in the Far East. E

Clarion Member Missing
DENHAM, Southampton centre of the
» Clarion, an observer in the R.AF., has
been posted as ““missing’’ in the Near East.

Club has

Liverpool Association Time Trials
RUMOURS that the Liverpool Association will

not be staging time trials this year can now be
disregarded.

Paragrams

Con;forts for the Forces
1

A.\' ELD B.C. members have spent
of comforts for serving members.

Southgate C.C. Club Events
SOUTHGATE Cycling Club have reduced entry
4 fees to club events from 2s. 6d. to 1s. and abolished
medals and prizes for duration. All winning rides will
be certified.

Ilford R.C. Carrying On. _
ALTHOUGH their active membership has been

greatly decreased, Ilford Road Chub are deter-
mined to carry on.

C.C. Attached to Fleet Air Arm

DUNDEE and District T.T.A. have been notified
of a new club in their area. It is attached to the
Fleet Air Arm !

£42 on parcels

Prisoner of War
DAVE BREWSTER, Lochee member of the C.T.C.,
. is known to be a prisoner of war in Italy. He was

‘“ missing ”’ for months. q

Vice-President of Priory Wheelers
CAP'I‘. L. D. GAMMANS, M.P., has accepted vice-
presidency of the Priory Wheelers.

Cyclist Boxer

GEORGE LEM, Steelopolis C.C., who is with the
Royal Artillery in Scotland, won thé Highland

Division light-heavy-weight boxing championship.

Clubman in B.D.S.

ENTHUSIASTIC member of the Glamorgan Road
Club, Lt. G. A. Gwilliam now serves in the Royal

Engineer Bomb Disposal Squad.

Cyclist Has a Memorial

A GLASGOW A.R.P. cyclist messenger, Neil Leitch,
who lost his i€ during a blitz on Clydeside,

recently had a memorial crected to his memory. Sir

Patrick Dollan unveiled the memorial.

Sull a Shilling .

REPRESENTATIVES of the 21,000 cyclists and
hikers in the Scottish Y.H.A., meeting in Edin-

burgh, decided to keep the one shilfing per night fee,

E. St. John Catchpool, secretary of the Y.H.A. of

England and Wales, was present.

Filins for Publicity

THE youth hostels movements are using films for

publicity to a greater extent than formerly.
Two colour films of Scots haostels events in 1947, and
of tours in the Lake District and the Trossachs, have
just been released.

Police Watching Norwich Ceyclists
SPEC]ALLY detailed police have been set to watch
for cycling offenders at Norwich. This has resulted
in the number of accidents being reduced by 50 per
cent:, according to a report given by the Chicf Constable.

Hostels Hunts
YCLISTS in Lanarkshire are holding organised
“ Hostels Hunts ” to add to the number of youth
hostels in Scotland. They scour the countrysige in
;earclll of empty buildings which might make good
ostels.

American Soldiers Buy British

A EMBERS of the American Forves at present in
the British Isles are buying British bicycles.

They are attracted by the speedy lines and easy running

of machines made in Britain.

No Lights in Moonlight

AT a Home Counties court recently, two cyelists told
2 the magistrates that they rode their machines

\»}’:!h_out lights early one moming because the moon was

shining."

Touring in the North

TOUR]NG in the North of Scotland is now possible
again. The Government has lifted the ban on

travelling in much of the area north and north-west of

Inverness.

Bicycle Tyres in Black Market

EIRE has a black market in bicycle tyres. According
to a Dublin report, £5 has been charged for a ¢s.
cover.

New Hostel Opened:

A NEW youth hostel was opened in time for Easter
at Tun House, Whitwell, Hertfordshire.

Awkward Corner on End-to-End
AN awkward corner at Dunblane, on the End-to-End
route, has been removed by the making of a new
bridge and approach roads.
Cycling Poachers
AST Anglian 'magistrates_ have warned cycling
poachers that they are being watched, and will be
severely dealt with in future.

Devon Inn Damaged
THE Old Ship Tavern, at Bideford, Devon, which
figured in *‘Westward Ho,”’ has been damaged by
The inn is well known to tourists.

Highland Hostels Available !

EVERY effort is being made to reopen the youth
hostels at Ullapool, Achiltibuie, and Badbea,

in the North-west Highlands, in time for summer.

fire.

Society of Cycling Antiguarians
THE suggestion has been’ made that a Society of
Cycling Antiquarians, to cater for people
interested in cld bicyeles, shoultl be founded.
‘<

Sussex Acres for State

ABOUT a thousand acres of woodland at Goodwood,
in Sussex, have been left to the pation by Sir

Francis D’Arcy Cooper, chairman of Lever Bros.

Cyclists Run * Brains™ Trust”

EARLY in April Scottish cyclists ran the first session
of a_** Brains Trust ” in Glasgow, in which a team

representing various cycling interests answered questions

by an audience of wheelmen.

By-passes Only Partial Solution
PEAKING at_Edinburgh last month, Mr. W. A,
Macartney, Burgh Engineer, said that by-passes
were useful, but only a partial solution of the congestion
problem, although cheaper in effect than the widening

of roadways in densely-populated areas.

Cumnock Rally News
HERE is to be one speaker only -at this year’s
Cumnock Rally. Other arrangements, including
camping fees, are to stand as in, past years. Already
national and local trade interests have donated prizes.

" Soviet Soldier Cyclists

THE bicycle is playing a'great part in the war on the

Eastern Front. All Russian machine-gunners,
tank busters, automatic riflemen and nurses, must know
how to ride a bicycle, according to a recent order. In
Moscow, the Committee for Physical Culture has bégun
to train special cyclist groups. For summer campaign-
ing, cyclists are to replace the mobile ski units.

New Hostels Handbook

THE 1942 edition of the handbook of the Youth
n Hostels Association of England and Wales con-
tains full details of some 170 youth hostels at present
open. re are also special items dealing with war-
hmle travel, while the cover is in itself an invitation to
cycle. Y

Copies are abtainable from the Y.H.A., 16, Meadow
Way, Welwyn Garden City, Hertfordshire.

Scots Girl Weds

NAN MUIR, the leading Scots time trialist in pre-war
- days, was married recently to Bob Charles, who
is serving in the Royal Navy. The new Mrs. Charles
clocked the fastest 25 ever done on the road by a Scots
girl just before the war. Both Mr. and Mrs. Charles
are members of Thornliebank (Glasgow) Clarion C.C.
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Around the Wheelworld

B’y ICARUS

In. Honour of .the Editor |
A LUNCHEON was given by a number of
the older members of the Bath Road
Club at a West End restaurant recently in
honour of the services of the Editor of this
journal, Mr. F. J. Camm. Those present
included the founder member, W. G, James,
Percy Beardwood, J. Dudley Daymond, S. M.
Vanheems, J. Callway, E. Coles-Webb,. J.
Westaway, T. E. Osborne, W. Hinds, A. H.
Bentley, C. A. (Bath Road) -Smith, Reggie
West, J. -E.- Rawlinson, Frank Smith and
H. Frost. Of these, no fewer than four were
ex-editors of the Bath Road News, the old-
established journal of the Bath Road Club;
which in recent months has been made even
more famous by its past editor, who was the
guest of honour on this occasion.
James is the only living founder member of
the club who. was present at that historic
meeting at the New Inn, Ham Common,. in
1886. Daymond, Vanheems, W, G. James
and Beardwood are vice-presidents; while the
famous C. A. (Bath Road) Smith, who did so
much for the Bath Road Club, and founded and
edited; the Bath Road News, is the first and
only hon. life member of the club, whose rules
were specially changed in order that the
honour might be conferred upon him. . He
was President for many years. Past editors
present were: S. M. Vanheems, T. E.
Osborne, C. A; Smith and Frank Smith. No
fewer than 14 speakers paid tribute to the

guest of honour.

Arising out of this luncheon was an

interesting suggestion, of which more later.

W. G, -

The Charlotteville ** 50
NE of the most attrac-
tive and representative
entries for many years
rewarded the promoters of
the classic Charlotteville
“50” which was run off
on the Bath Road course
on Easter Sunday. Of the
starters 'no tewer than 10
had accomplished 2 hrs.
10 min. over the course,
‘and 22 clubs had teams
riding. The conditions
were not ideal and the
going was hard. This is
apparent from thefact that
only 14 of the 85 starters
beat evens to the turn.
The event was noteworthy
for the number of punc-
tures. Crowther and
Palmer, for example, had
three each, and last year’s
winner, L. Thorpe, also
had three. Pope had one,
Pape had one, and Roberts
two. Fleming wasafflicted
with a slow puncture, but
changed machines.

The win at 2 hrs. 14 min.
33 sec. by E. Gale, of the
Leamington C. and A.C,
provided a surprise for all.
At the turn he was in fifth
place, but on the return
journey he was almost a
minute faster than any
other rider, while Doody,
his club mate, went up
from 11th-place at the
turn to sixth at the finish.

“The Leamington club had

a lead of 5 min. over
Ealing Manor in the team
race. Fastest to the turn
was Fleming, at I hr.
10 min. 5§
sec.,, Pape
beingsecond
at 1 hr. 11
min. 24 sec.
Eachofthese
P . punctured
on the return journey. Gorman was third
at the turn at 1 hr. 11.min; 41 sec., while
Roberts was fourth at 1 hr. 12 min. . Gorman
picked up three minutes on Fleming on the
‘'way home and thus ran into second place
at 2 hr. 15 min. 44 sec., with Fleming third
at 2 hr. 16 min. s1 sec. Vic. Jenner, of the
Charlotteville, did not start owing to a cold.
-Unfortunately, Paul’s entry was received too
late. © Twenty-seven did not finish, and
there were 15 non-starters. -“The Leamington
C. and A.C. (Gale, Doddy, Sargisson) won the
team race at 6 hr. s4 min. 50 sec.; Ealing
Manor was second at 6 hr. 59 min. 44 sec.,
and Addiscombe third at 7 hr. 6 min. 48 sec.

Herne Hill Track .

WE understand that Herne Hill Track has
been leased by the N.C.U, fog a pefiod
of 21 years from the owners, Dulwich College.

- New N.C.U. Judge
JACK SIBBET has ,been .appointed . as

N.C.U. judge. This old member of the
Manchester Wheelers, so -closely associated
with the Fallowfield meetings and now a
veteran, still maintains his keen interest in
the pastime, Fifteen or so years ago Sibbet
was famous as a competitor on the track, and
he has raced all over the world. With Ernie
Chambers he competed in tandem events, and
the pair were national champions on six
occasions between 1928 and 1937. He was
N.C.U. five-miles champion in 1922, sprint
champion in 1925, and also in 1931 and 1932.

The Cycle Engineers’ Institute R
IT is not generally known that a trade

association known as the Cycle Engineers’
Institute existed many years ago and it did
a vast amount of research work in connection
with the bicycle. It later became the Institu-
tion of Automobile ‘Engineers.

In spite of the investigation into bicycle
design, which had been made not only by
trade associations” but by such authorities
as the late Paul- Renouf, and particularly
by Prof. Sharpe, who wrote the standard book
on the subject, it is surprising that there are
still many defects in bicycle design. No one
has yet foiled the cycle thief by means of a
device incorporated in the bicycle itself.
We are still using antiquated cone bearings,
which are screwed on to a spindle, and cannot
possibly be accurate: My colleague, C. A.
Smith, has already drawn attention to defects
in chain-wheeldesign. After the war, however,
I am quite certain that there will be some
really high-grade bicycles made irrespective
of price, which will break away from the
traditional assembly of standard parts which
comprises many of our modern machines;
especially should annular bearings be used-
I know that expérimental work is proceeding
along these lines. The bicycle in later years
has always made its appeal on the question
of price, but I believe there is a large potential
market for 2 machine which is not made down
to a price, but made up to a standard of
quality. Iam not decrying the mass-produced
bicycle as distinct from the bash-produced
bicycle, or the cash-produced bicycle. They
are all good value for the money. I think it is
wrong, however, to presume that everyone.
who wants to ride a bicycle wants to spend the
smallest possible sum in. purchasing it
This cannot .be true, otherwise expensive
watches would not be made, nor expensive
motor-cars, nor expecnsive clothes or
furniture.

"I hope the trade are thinking along these
lines, too, because it is absurd to presume
that bicycles have reached finality in
design and that there is no room for further
improvement. i ‘

il * i
. A~MINISTRY OF SUPPLY Order willsoon
make it impossible for cyclists to obtain
oilin tins, and the Caunty Chemical Company
point out that this Order will affect the supply
of their well-known tins of Nonclog Oil with
spout. Oil will be supplied in future in_one
of two ways, either from the agents in bulk,
or in bottles, so that every cyclist should
preserve his present oil tin, and have it re-

filled from time to time.

Dynamo Lighting

ONE of my readers, Mr. P. Colborne, ot
Swindon, in a letter, replies to Frank

Urry’s criticism of dynamo lighting. This

reader says. that the weight of dynamo at

- presént in use is about 1} 1b., which compares

with 1} 1b. of a good quality long-life battery
lamp., Permanent fixture gets rid of rattles;
with a battery lamp, rattles and vibration are
fatal both to lamp and battery. The battery
lamp incorporates at least three contacts or
more if a dimming switch is used. The
pressure is 3 volts, which is insufficient to
overcome a high resistance caused by bad
contact, corrosion or rust. The dynamo of
6 or 8 volts has all contacts of the terminal
type if the two-wire system is used. Dynamo
drag can be reduced by fitting a large size
pulley or a ring on the existing pulley. Such
a ring riveted to the pulley and carrying a
small section of rubber tyre has been found
quite satisfactory, and the light emitted is only -
slightly reduced at 10°miles per hour for halt
the drag- It is suggested .that a dimming
switch fitted to the handlebar should be
useful to fast night riders. '
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The Disinterested Attitude

ERE seems to be a tendency at home to consider

that the utility cyclist does not need what is
called a high-class machine for his daily peregrinations.
The standard pattern will do the job for him, and that’s
that, and there is no reason to consider the matter
further. Probably this notion has arisen to some extent
because the war output of bicycles s ‘likely to "bhe
confined to the utility type of machine, with most of the
specialities like speed-gears, light tyres, the best saddles,
the best brakes—that go to equip the high-class bicycle—
withdrawn from the market. But that reason is not
wholly true, because it has beeri recently said that the
standard bicycle is “ the survival of the fittest *’ for the
daily journey, as no man would dream of going to work
in a factory attired, say, in holiday costume. But I
think such an analogy is false, because the bicycle
does not go to work : it merely performs the office of
helping to transport the rider more swiftly than walking,
more cheaply than any ‘other form of travel. One mi
just as readily say of the motorist who drives to work
that he would be wise to do so in the cheapest type of
car he could buy. It is further said by the retail trader
that the utility cyclist is the easiest customer to serve ;
and I’'ve no doubt that is true, for the simple reason .
that, unfortunately, many dealers take the line of least
resistance in selling the article, and do not realise
they are.or should be—selling something of far greater
importance—cycling. Many retailers do ‘not like the
racing man, with his numerous fads and fancies, his
untutored criticisms, and his ever-changing interest in
changing fashions; and I admit he is frequently a
nuisance to the busy man, for often he has invested
himself with an importance which only a mirror can
reflect. Yet I think most traders know how to deal with
this type ; and, in any case, he is not numerous.

The Ideal Combination

RAISE this question of the standard bicycle for the-
utility rider now because 1 do not want the facts

as recited above lost sight of when peace returns, and
we can once more buy the best, and so give ourselves
the fullest sense of comfort in cycling. am a utility
rider as well as a pleasure cyclist, and have daily ridden
to work and home again for more than 45 years. My
daily milcage is just over 15, and my annual total,
including pleasure cycling, between eight and nine
ousand, of which over three thousand is city travel.
I ride the best bicycle I can buy and thoroughly enjoy
my daily journeys, because they give me the freshest
airs blowing and keep me fit. I enjoy these daily
journeys because I do them so easily aboard bicycles
that represent the very best the factories can make,
and the fitness they acquire in me makes pleasure riding
a still greater joy. My roadside troubles are wholly
concerned with punctures, and in 1941 amounted to a

couple of delays, which was high-
er than the average over many
years, due to the abnormal
amount of broken glass on the
roads. Now, this combination
of utility and pleasure riding
has never been, in my opinion,
fully exploited, nor 1is it likely
to be so’long as the trade and
the rider is content to say, in
effect, ‘“ that bicycle is good
enough for the workman.” If
we want cycling to prosper then
we must aim at selling the best
a man can afford, and so give
him a chance to enjoy this mode
of travel. There will always
be utilitarians whose interest in
cycling will be confined to
convenience ; the folk who,
having used their machines for
six days a week, do not want
to see them again until Monday
morning. [ have no quarrel
with them ; they are good cus-
tomers to the trade within their
limits, but lack' the ' wander-
lust ”’ thatis in the make-up of
most people, but too often lies
dormant for lack of oppor-
tunity, or advice, to indulge it.
Give this type the right bicycle,
fitting snugly to the needs of
the buyer, point the way tg
make fuller use of it than the
limitations of the home and
work journey, and you have
done a good deal for cycling.

Glancing Backward
UCH is the idea I have on
the (}:lestion of cycle ex-
pansion after the war, when for
a certai we shall all be
poorer, and the need for cheap
transport will be greater than
ever. When cycling started to
attract the public we sold the
pastime with the machine. No
one bought a bicycle or tricycle
unless they wanted to ride and
tour. Slowly, as we came closer
to manufacturing perfection, the
bicycle became cheaper and

Elimund Crane (Hercules) that he realised this soon
after 'the close of the last ‘war and built accordingly.
To him more than any other single man we owe the
increase in the number of riders from-a trifle over
three millions in 1921 to well over ten millions in 1939.
He taught a fifth of the population of these islands the
convenience and economy of cycling ; now we ought to
go a step farther and teach the cycling and non-cycling
populace the pleasure and economy of cycling, and I
think it can be done if the plcasure part—without
detriment to convenience, indeed with the addition of
comfort and ease—is wedded to the propagation of a
desire to buy the very best one can aﬂ'orcf

Make the Best of It

ND now let us remember that April is here and
all the long days are ahead. They will be busily
occupied by most of us and our leisure hours will be
few and far between ; but there will be some, when we
tan perch ourselves on a saddle and go and look at the
ever-changing countryside, as the beneficent hand of
the scasons soothes the rolling shires. Some of us may
get 2 few duys’ release, when a cruising journey on a
bicycle is not only a perfection of freedom in itself,
but gives a vision of the glorious land for which we are
fighting and working. ‘These short retreats from the
noisc and grind of the daily task provide a refreshment
far more beneficial, in my opinion, than the unsatisfying
restfulness of inertia with its boring tendency to grumble
at the last meal and speculate on the next. 'I'ake your
luck in your hands and, if you can persuade one, a fmend
of like mind, the small adventures of food and accom-
modation can be overcome. Carry iron rations in case
of need, but .I do not think you will need them, for
my experience on winter rides has been one of pleasant
surprise that so many of the old houses of call are doing
so excellently for the casual wanderer. You may not
be able to travel far, or leave your trail over new country,
but every one of us'lives within easy distance of open
country where the winds blow freely and the great
waves of sunshine paint a gigantic landscape. The very
thought of these chances to come make me keen to taste
once more the freedom of the road that for ever calls
the wanderer over the next hill to a harbourage for ths
night, when the sunset is playing a colour sympho#
to end a glorious day. -

Take Care of Tyres /
AGAIN let me issue a note of warning in reference
to the supply of tyres. They will be short, and
possibly of one type only. There may still be time for
you to obtain replacements of your favourite cover, and
I advise you to act accordingly. [ do not think there

WAYSIDE THOUGHTS

By F. J. URRY

the number of riders increased. Then Dunlop with
his tyre invention brought comfort and ease to the
game, the free-wheel made attraction greater and
brought the rim brake, then speed gears, and the end
of cycle design advance almost seemed in sight with the
rise of the motor-car and motor-cycle. For a few
years the bicycle was neglected ; everyone in the trade
thought its day had passed. A few folk still retained
faith that so simple and healthy a means of travel could
not die. But the use of the bicycle for both utility
and pleasure was definitely switched over to the working
classes, and we owe it to the forensic ability of Sir

is any risk of cycle tyres going out of manufacture, but
those of us who have known the comfortable value of
the best and lightest makes do not want to be standard-
ised in this matter of equipment if we can avoid it. The
other obvious thing is to care for the tyres now in use.
Frankly, I admit tyres have never troubled me. When
a cover has shown signs of wear or a cut has developed
into a slight bulge, then a new one replaced it; but
now I am looking for the weak spots and attending to
their early repair before they get into the wreckage stage,
not as a matter of economy, but for the reasons already
given.

e
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Cycle Tyre Economy

Rubber is a vital munition of war.  Now that
supplies are limited every cyclist is asked fto
exercise greal care fo avoid undue tyre wear.

Hellation

Cycle tvres should be inflated hard. = ' this recommen-
dation is adopted fread wear is reduced to a minimum.
The tyre tasts longer, costs vou less per mile and the
country saves rubber.

Slow Purctures

Punctures however small should be repaired immediate-
ly, otherwise even though the punctured tyre is inflated
before each journey, falling pressure will gradually
bring about casing fatigue and subsequent failure.

Valve Rutter

This does not last indefinifely and should, theretore,
be fested with a view to replacement if pressure is
being lost.

DUNLOP CYCLE TYRES

BRAKE BLOCKS

SMOOTH RUNNING - NOISELESS - LONG LASTING

k Make them last longer still
and so save even more rubber

2H{303

FERODO LIMITED - CHAPEL - EN - LE - FRITH
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S Mary the 'Vix;gxr\'- Adderbur_y(o“h)
- or Suvg}\'
ON my way- home from a little jaunt the other

_ Saturday evening, I was stopped by a fellow
cyclist wearing long trousers and a bowler hat, and
nonchalantly wheeling his machine, and the question
he put to me was : ‘“Is this the way to the north ? *
While I was figuratively scratching my head—for the
enquiry temporarily nonplussed me—he murmured
the name Middlesbrough, nearly 200 miles from where
we stood. Then—without going into too much detail -—
I assured him that he was travelling in the right direction.
It is to be hoped that he has reached his destination by
now: Had time permitted, I would have liked to ask
why he was off to Middlesbrough, and in that garb, and
at that time of night.

Agsmg Rapidly
0 a recent half-day jaunt, when I paused for tea at
a familiar house of call in Shropshire, the caterer’s
small daughter admitted me, and then went through to
the kitchen department to announce my presence, which
was done in these terms: * Mummie ! ,It’s that very
old man|” I seem to be ageing rapidly, it being only
six months since I was referred to, at a Berkshire
guest-house, as “ the old gentleman.”” Well, V.O.M.
or O.G.—you can pick where you like !—I am still
able to cycle my century, or walk my 20 miles, in a day.

“ Heavy Weather”

HAT *“ heavy weather ” many cyclists make of the
greatest of road games, to be sure! They seem
to me to do everything in the hardest possible way.
1 make bold to assert that a majority of bicycle-owners
are still using over-large and unduly heavy mounts,
accompanied by excessive gears—despite the gallons of
ink which have been ladled out on these topics within
the last few years. I also make bold to say that the same
majori't‘ﬂ have never bothered in the least to find and
adopt the most effective position, nor have they tried to
get fit. It may further be said that thousands of bicycle-
owners—again perhaps a majority—are not interested
in ‘‘ dressing for the part.”

I speak from intimate experience of these things,
because I have been *‘ through the mill.” In my time
I bhave used over-large and unduly heavy bicycles:
I have pushed excessive gears : I have sat awkwardly
on bicycles : I have clothed myself unsuitably. Thank
heaven, I have * turned from the error of my ways.”
I have lived up to the gospel of “ as little bicycle as
possible,” which I adopted many years ago, my frame-
height now being some 6ins. shorter than in the days

of long ago, while at least a third of the weight has been -

cut out. About 20 years ago I adopted, as standard
(and" as ‘‘ the only wear '), a gear of 634, and I remain
faithful to it ; and I have an idea that I do know how
to sit on a bicycle. In the matter of clothing the greatest
possible advance has been made. At one time I could not
stand hot weather for cycling, but now I revel in it,
and this is mainly because I am ‘‘ dressed for the part.”
Shorts are a tremendous advance on plus-fours : an
open-neck shirt is a delight : a very light jacket aids and
abets the process of standing up to blazing sunshine.
It is partly because of the sane clothing policy now
followed that the last few years have seen me at my best
in such hot weather as has been vouchsafed to us.
Discomfort has vanished, and I get through the longest
day’s journey with complete enjoyment.

- When you see.so many cyclists making  heavy
weather ' of our romantic pastime, it is hardly to be
wondered at that this amazing ahd magical game can
claim as “ real cyclists  only a minority of the millions
of people who rank as bicycle-owners.” One speaks of
there being from 10 to 12 million cyclists in these island
—a good talking-point based (no doubt) on something
that approximates to the fact. But, alus, how man
millions ‘of the people who own bicycles are doomed,
by their own chilled-steel lack of interest, ahd by their
process of making *‘ heavy weather '’ of cycling, to live
on the verge of the Promised Land! The quotation
“the little more, how much it is >’ seems apt in this
connection, for within reaching distance will be found
the infinite joys and advantages which accrue from
proper cycling—all those things which combine to make
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our pastime whar it is. Cyclists of the
‘“ heavy weather ” brand! You have
but to reach out for the gifts which
the pastime has in store for vou—for
the * glittering prizes *’ which have
enriched the lives of so many of us. If
you value physical (and mental) fitness,
it awaits you : if you want inexpensive
travel, it awaits you: if you want to
see the land in which you live, the path
if you want to be
weather-proofed, there is no surer way
than through cycling : if you want the
freest and most delightful of al! forms of holiday, push on
towards the Promised Land. Get the right sort of
bicycle, and “ as little bicycle as possible ”’: gear
moderately : learn how to sit on your bicycle, and how
to ride it : * dress for the part’ : get fit. Then you will
be on the way towards becoming the right sort of cyclist |

Snare and Delusion

ENCEFORTH I am going to be extremely

suspicious of people who prate about the quietude

of the countryside. I have been kept awake at night by
the ““ musical *’ performances of the gentle corncrake :
I have been disturbed in the early morning by the
vociferousness of poultry and cows, and by the crashing
together of milk-churns: and now this happened :
I cycled away to a farm at the back of beyond, achieving
a delightful 83 miles in the process of getting there.
The farm lies at the end of a cul de sac {pudding-bag
lane, they call it in the city where I dwell), in a village
remote from what we term * civilizafion.” Hitherto,
1 have gone to bed there in a deadly but most acceptable
silence, but on the occasion of which I write I stayed
awake for half the night—quite unintentionally, of
course—Ilistening to the passage of aircraft overhead.
How I longed for the relative peace and quietness of
the vast industrial centre in which I live !

So people who now talk to me about the peaceful
charm of the countryside had better beware ! -

That * Travel” Talk

T last a common-sense word has been spoken in

. connection with all the Joose talk which has been
going on in high places in discouragement of * travel,”
and it was Mr. Noel Baker, Parliamentary Secretary,
Ministry of War Transport, who said it. After dwelling
on the difficulties confronting public transport, owing to
war conditions, he expressed the hope that people would
avoid long railway journeys, and spend their holidays .
‘“either in the neighbourhood of their homes or in
walking or cycling,” 'a view which we feel bound to
commend. eanwhile, Mr. Baker’s parliamentary
master, Lord Leathers, has spoken in the usual vague
terms against ‘* travel,” particularly at Easter, and one
of our contributors, who admits that he has little respect
for people in elevated.positions, wrote the Minister a
frank letter on the subiject, pointing out that he, himself,
““travelled ™ to the extent of thousands of miles every
vear, that he intended to ‘‘ travel ”’ as much as possible
at Easter, that he had not beenin a railway train for
mont that he kept out of trams and buses as much
as possible, and that, as far as he could, he went every-
where per bicycle. Lord Leathers sent back the
“ soft answer which turncth away wrath,” saying that
he hoped his exhortation to people not to travel at
Easter would not be interpreted as a request to cyclists
to refrain from using their machines, as he ‘‘ would
certainly not wish to discourage this form of healthy
exercise.”” Further, he * appreciated that people who
used bicycles rather than buses and trams were acting
in the public interest.,” So now, perhaps, folks in
authority will say exactly what they mean when speaking

1.7

of * travel.

No Need for Alarm

SOME cyclists still show a great deal of concern
because, on waking up in the morning after a
day’s ride, they are liable to feel stiff and sluggish.
We do not believe that there is the slightest nced for
alarm, and we happen to number among our acquaint-
ances cyclists of very long and intense experience who
always ““ suffer * in this way, and they are quite uncon-
cefned about it. No doubt the stiffinéss which follows
a strenuous day in the saddle can be neutralised to
some extent by indulgence in a sharp walk before going
to bed, a change of exercise being notoriously as good
as, if not better than, a rest; and a before-breakfast
tramp in the morning is also a good investment. When
this stiffness occurs during a tour, the real cure is ‘“a
hair of the dog which bit you ”; in other words, the
stiffness which follows cycling can be disposed of by
more cycling! It will be found that, soon after the
journey has heen resumed, the aches and pains have
disappcared and one is conscious of a growing feeling
of fitness. So that, as we have said, there is no need for
alarm because of morning lassitude. Enquiry of sports-
men of other types will reveal that they, too, have their
aches and pains after a strenuous game—but nobody
apparently suggests (as is done with cyclists) that they
.

are ‘‘ overdoing it "’ !

Notes of a Highwayman
By LEONARD ELLIS

Hoax and History .
IN these days of devastated buildings it is queer to
realise that in the past one or two misguided
people have spent much money and even more effort
in manufacturing ‘‘ ruins, On the very summit of
Mow Cop, in Cheshire, and visible for miles around, is
an imposing ruin that stands to-day substantially as it
was built by one Randle Wilbraham, of Rode Hall,
in the eighteenth century. To be charitable he may
have had a good reason for his freakish action-—perlngs
altruistically he was providing a shelter for those who
followed him to admire the views he must have loved so
well. And it is certainly true that there are times
when a shelter on the summit of Mow Cop is highly
desirable. It must be admitted that sightseers make
good use of his ruin and the unglazed windows are
in_great demand. . = 1
History is also here, as on this spot Primitive
Methodism was born. Here in 1807 the first English
Camp meeting, convened ’II)'K Hugh Bourne, a Stoke
wheelwright, was held. e Methodists remember
the birthplace of their religion and in 1937 ten thousand
of them congregated on Mow Cop.and held a service
to mark the acquisition of the height by the National
Trust. Scattered around are numerous freaks in
stone, one looking very much like a map of Scotland
in profile.

Cheshire’s Glories
ONLY two miles away as the crow flies, but longer
and more arduous as the cyclist usually travels,
is Little Moreton Hall, or Moreton Old Hall as it is
popularly called, one of the chief glaries of Cheshire.
This is said to be one of the most beautiful examples
of Elizabethan black and white architecture in the
country. It is complete with moat and bridge and is
open to the public on set days. I have not seen the old
pface since the war began and often wonder how much
survived a disastrous fire that occurred some little
time ago. Cheshire is, of course, famous for its *‘ mag-
pie ” architecture and Moreton is by no means an isolated
example. Not many miles distant is Gawsworth, where
there is a splendid fifteenth-century vicarage and fine
old Hall. At Lower Peover, in the same county, there is
a church built partly in the black and white style. The

county town of Chester provides many fine examples
among which ’'s Providence House is world-
famous. This dates back from the seventeenth century
and is elaborately carved all over its black oak beams.
T'wo other houses in Chester are Bishop Lloyd’s House,
and the Bear and Billet Inn.

o e

A curious rock on Mow Cop
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The <« MODEL ENGINEER ”

OUR PRESENT supplies of the ‘Model Engineer” to newsagents and book-
sellers cover regular orders as in August, 1941.

A READER who had a standing order placed with
an agent in August, 1941, should still be able to obtain
his copy.

IF YOU HAVE difficulty in obtaining your copy
regularly, write to us. We may be able to help you,
but we cannot accept- new direct subscriptions. Every
available copy of the “ Model Engineer” is allocated.

OUR AGENTS are facing immense difficulties. Do not change your supplier unless
you are forced .0 do so by moving into a new district.

Cordwallis Works . Maidenhead . Berks.

THE WORLD FAMOUS

€6 KlNG,s ENG LISH 92 During the National Emergency hardly any supplies of
DICTIONARY VITALITY BULBS

* SPECIAL OFFER' FOR ONE MOMTH . are -now- likely-to be available.

If your dealers cannot supply you with the type you

30,- DICTIONARY FOR 2,," require, let us have full particulars, together with their
TO READERS OF “ PRACTICAL MECHANICS " name and address, because it might just happen that
THE BEST ONE VOLUME DICTIONARY % we know of Factors who might be able to supply them.

Thoroughly Revised and Up-| HISTORY OF LITERATURE.

S;E;te.New and Important ?YAPSZN\\:VMOSR&LRN#('DSL‘Y)Sg { NEVTILE NQUS\ZIT‘“‘IT\' I"“‘“B I'T“

Features. AGU!DE to COMPETITIONS. nevicte ecace,. WOOD GREEN, LONDON, N.22

INTRODUCTION by the Rev. | DICTIONARY OF ALTER-
Dr.C.A.ALINGTON, former- | NATIVES.

ly Headmaster of Eton. CORRECT SPEECH AND — = g —
DICTIONARY OF HEALTH. | HOW TO WRITE ENG-
A Healthy Diet. Medicines in | LISH AND DEFINITIONS New and Revised Edition
Common Use. Prescriptions. | OF OVER 150,000 WORDS.

FIRST AID IN THE HOME. . .
DICTIONARY | OF COM. | eriratons hekde oy et gl
MERCE. ¥s -
MOTORING, AVIATIONRN, | jects. Difficulties in Usage MOTORING ATLAS
WIRELESS. and Spelling. OF
%% Let Us Send You The Dictionary And You
Can Examine It At Home Without Obligation GBEAT BBITAIN & IBELAN]
o BOOKS OF DIGNITY AND SERVICE, LTD., . Containing 47 clearly printed maps
34.40 LUDGATE HILL, LONDON, E.CA4. s B lassi . . Col
Pleasc send me The KING'S ENGLISH " DICTIONARY (New an oad classification in olour
Edition) for 5 days’ FREE examination. | will return it on the sixth day ; Price (Scale : Gt. Britain 8m. to | in.—Ireland 10 m. to | in.)
or, if | desire to purchase it, 1 will remit a first payment of 3s. and 3s. per
month until 25s. is completed. 3,6 Net Of all Booksellers or by post® rom

(By Post 3[9)  GEORGE NEWNES, Ltd.
(Book Dept.),
TOWER HOUSE. SOUTHAMPTON ST., STRAND, W.C.2.




~-PELMANISM

for
Courage and Slear-Thinking

The Grasshopper Mind

OU know the man with a

¢ Grasshopper Mind ” as

well as you know yourself. His

mind nibbles at everything and
masters nothing.

At home in the-evening he tunes

* in the wireless—gets tired of it—
then glances through a magazine
—can’t get interested. Finally,
unable to concentrate on anything,
he either goes to the pictures or
falls asleep in his chair. At the
office he always takes up the easiest
thing first, puts it down when it
gets hard, and starts sométhing
else. Jumps from one thing to
another all the time.

There are thousands of these
people with ¢ Grasshopper Minds”
in the world. In fact, they are the
very people who do the world’s
most tiresome tasks—and get but
a pittance for their work. They
do the world’s clerical work, and
the routine drudgery. Day after
day, year after year—endlessly—
they hang on to the jobs that_are
smallest-salaried, longest-houred,
least interesting, and poorest-
futured !

What is Holding You Back ?

If  you have a * Grasshopper
Mind » you know that this is true.
Even the blazing sun ‘can’t burn
a hole in a piece of tissue paper
unless its rays are focused and con-
centrated on one spot! A mind
that balks at sticking to one thing
for more than a few minutes
surely cannot be ‘depended upon
to get you anywhere in your
_years of life!

Half fees for serving members of
is Majesty’s Forces
{Apply for Services Enrolment Form)

The tragedy of it all is this;
you know that you have within
you the intelligence, the ecarnest-
ness, and the ability that can take
you right to the high place you
want to reach in life! What is
holding you back ? One scientific
fact. - That is all. Because, as
Science says, you. are using only
one-tenth of your real brain-power.

What Can You do About It?

Here is the answer. Take up
Pelmanism now ! A course of
Pelmanism brings out the mind’s
latent powers and develops them
to the highest point of efficiency.
It banishes such weaknesses and
defects as Mind Wandering, In-
feriority, and Indecision, and in
their place develops strong, posi-
tive, vital qualities such as Opti-
mism, Concentration, and Reli-
ability, all qualities of the utmost
value in any walk of life.

The Pelman Course is fully
explained in * The Science of
Success.” The Course is simple
and interesting and takes up very
little time. You¥can enrol on the
most convenient terms. The
book will be sent you, gratis and
post frée, on application to-day to :

Peiman Institute,
(Established over 40 years)
130 Ailbion House, New Oxford St.,
London, W.C.1

“"Take a

[§%}

BUY, EXCHANGE OR SELL

Advertnsements are accepted for these columns at 5d. per word (mnmmum 12
words at 5s.—advertisements of less than 12 words are charged at the minimum

rate of 5s.).

“TERMS :—Cash with order.

Cheques, Postal Orders, etc., should

be made payable to George Newnes, Ltd. The Proprietors reserve the right to refuse

or withdraw advertisements at their dlscrehon

All advertisements must be received on

or before the 5th of the month preceding date of publication and should be

addressed to the

TOOLS

NEW MACHINERY. For Government
Wark only. Electric Motors, Band -Saws,
Drilling  Machincs, Pumps, Grinders,
Welders. etc.—John P. Steel, Bingley.

WATCHMAKING -~

WATCH & CLOCK REPAIRERS.
Send 9d. for. compiete list of materials
and tools.—Blakiston & Co., Ainsdale,
Southport.

MISCELLANEOUS

SHOULD YOU DESIRE help with
your drawings or models produced from
drawings and specifications, apply—
THE KENBARA DRAWING OFFICE,
Cornwall Gardens, Brighton 6.

Advertisement Director.
Newnes, Ltd., Tower House, Southampton Street, Strand, W.C

‘“ Practical. Mechanics,” .George
2.

DYNAMOS N
ROTAX DYNAMOS for wind or helt
drive. Bargain for Amateurs. 6 or 12
volts; 8 amps.; 3rd brush: bal-
bearings. Nearly new. Size 8in. by 4in.,
weight 11lb.; for 15s.—ELECTRADIX,
i9, Broughton St., Battersea, London.S.W.8
MUSICAL INSTRUMENTS
BAND GUIDE. Hints on the Bugle,
Drum, Flute, Staff-Parade formation, etc.
6d. post paid.—Potter’s (Manufaclurers)
West Street, London. W.C.2.
LITERATURE
WELDING ENGINEERS should possess .
“The Welding Engineer’s Pocket Book,”
covering every phase of welding, and
methods of testing welds.—Of all Book-
sellers, 6/- net, or by post 6/6 from George
Newnes, Ltd. (Book Dept.), Tower House,
Southampton St., Strand, London, W.C.2.

An invaluable

3/6

net

WIRE & WIRE GAUG,ES
By F. J. CAMM

volume
size, giving all the British, American and Con-
tinental standard wire gauges with details of
wire manufacture, wire ropes, wire splicing, etc.

.Of all booksellers or by post from

GEORGE NEWNES, LTD. (Book Dept.),
Tower House, Southampton. Street,

in handy vest-pocket

London, W.C.2

Your Height in-
creased in 14 days or

(By post 319)
money back. The
amazmg Stebbing

BE TALL

3-5 inches increase and new energv. The
hrst, original. and the one GENUINE
GUARANTEED Height increase System.
Recomimended by Health and Efficieucy.
Complete Course S5s.. or Booklet free,
privalc]ir. STEBBING SYSTEM, Dept.
M.P., 28, Dean Road, London, N.W.2.

HOW TO STOP

SMOKING

and permanently overcome that cease-
less craving for tobacco. Booklet of
world-famous method FREE. Write
Secretary, The Stanley Institute, Ltd.
(Dept. 32), 265 Strand, London, W.C.2.
| ——— == =2 ~——&4

TEGHNICALLY QUALIFIED

Key Men of the War
Qualify by home-study with The T.1.G.B.
for Big Pay Technical Posts in Wartime
Engineering—Aeronautical, Mechanical,
Electrical, Chemical, Wireless, etc.

How to Qualify
recognised Engineering Quali-
fication such as A.M.I.Mech.E., AM.LE.E.,
AFR.AeS.,, AMILChem.E.. etc., in
which profeﬂs:onal examinations T.1.G.B.
Students have gained 25 FIRST PLACES
and Hundreds of Passes.

Write

Engineer’s
Guide to
Success.”
containing
world’s
widest
choice of
engineering
courses
covering ali
_branches
and quali-.
fications.

The Teclmologlcal Institute of Great Britain,

Worid's best choice of
Courses in Engineering

218 Temple Bar Housc, London, EC4 !

I'M MALCOLM ROSS,

LARGE DEPT. FOR TEGHNICAL BOOKS

OYLES

% BOOKSELLERS TO THE WORLD %

New and ‘secondhand Books on
Engineering and other subjects.

113-125, Charing Cross Rd., W.C.2
Open 9 a.m.-6 p.m., including Saturday
Telephone : Gerrard 566G (16 lines)

BLUSHING
FREE g 2 e, poce

ment that quickly removes all embarrass-
ment, and permanently cures blushing and
flushing of the face and neck. Enclose
stamp to pay postage to Mr. P. TEMPLE,
5!, Tenterden Drive, Hendon, London,
N.W.A.  (Cannot at present be supplied to
N. Irefand.) (Est. 4l yrs.)

F. BE
X_TALLER!

“\\‘\\ -}INGHES PUT
YOU MILES
~ AHEAD
MY HEIGHT'
s 6 ft. 37 ins.
OLIENTS GAIN
1 to 6 inches.
i ROSS SYSTEM
i B¢ NEVER FAILS
i Fee £22s. Com-
plete Details
6d. stamp
M. MALCOLM ROSS

Height Specialist,
B, Hyte, London,
w.e.1

3

3]
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|Post this coupon or write an plain panerl
) Without obligation, send me details of't

|l\usb System. [ cucloze 6d. stamp. |§
IName ... oo, | — "‘
]

st . T ) e :

He'ght v
Specxumt I
B\Illlvte, London, w |

All applications respecting Advert
‘Tower House, Southampton Street,

ising in this Publication should be addressed to the AD
Strand, London, W.C.z

Teleshone : Temple Bar 4363.

BALPING

ELECTRICAL STORES—

21, WILLIAM ST.,
SLOUGH, BUCKS.

'Phone : SLOUGH 20855
TERMS : Cash with order

DBYNAMO, 110 shunt
speed

Price

volts, GO amps.
\vnund lllterpok‘ ball bearing,
1,750¢ r.p.m. continuous rating,
£15, carriage forward.

EX G.P.0. MORSE INKER AND TAPE
RECORDER, complete with actuating
relay and tape reel, mounted on mahogany
base, clockwork model, in good clean
condition and perfeet working order.
Price £12, carriage paid.

SHEET EBONITE, size 12In. by 1lin, by

IIJ’m ., best quality. Price 4/- per doz.,
post fred,

ELECTRIC LIGHMT CHECK METERS,
well-known makers, first-class condition,
electrically gnaranteedt for A.C. Mains
200/250 volts 50 ey. 1 phase 5 amp. load,
10/- each; 10 amp. load, 126 ; carviage
1f-

D.C. ELECTRIC LIGHT CHECK METERS,
2004250 voits, 5 and 10 amps., in new
condition and electrically perfeet; 7/6,
post 1/-

AUTO. CHARGING CUT-OUT AND VOLT-
AGE REGULATOR, ex-R.AF,, suit.any
dynamo up to 20v. at 15 amps., fully
adjustable, with wiring Instrnctions,
complete in metal case, 3/6, post 8d.
X-RAY TRANSFORMER, 110/2%0 v.
AC. input: output 45,000 volts at 7
milliamps, as new, small portable type.
£12/16/-, carrlage forward.
AUTO TRANSFORMER, ~ 1,500
tappings 0-110-200-220 x\ml 240 volts for
%(eg—up or step-down. Yrite £5, earriage
pai

110 V. BULBS 150 C.P. Ldiswan screw
fitting, halt watt gas-filied, 2/6 cach, post
free, or 22/6 per doz., post free.
LARGE TRANSFORMERS for rewinding,
rating unknown, size 1 kW. auto. Price
17 6, carriage paid.
LARGE TRANSFORMERS for rewinding,
size 2 kW. auta., rating unknown. . Price
306/-, carriage forward.
HIGH FREQUENCY TRANSFORMERS,
75 v..A.C. input at 300 cycles; output
5,000-0-5.000 v. at 500 watts.
carringe forward.
10 K.w. AUTO TRANSFORN‘.ER in case,
110 v. to 220 v. or viee-versa, in new
comdition. I'rice £15, carriage forward.
AIR PRESSURE GAUGE, 9 in. dia., scale
3,000 lhs. per ‘square inch, in gunmetal.
Price £4 each.
4-PIN BASE BOARD VALVE HOLDERS,
wood condition, 3/§ per doz., post free.
PYE WAVE CHANGE SWITCHES, 2-Band,
2/6 each, post free.
SMALL TRANSFORMERS for rewinding,
wire not cuaranteed, 3 § each, post free.

.3 K.W. AUTO TRANSFORMER, tapped

from 0 to 100 and then every 10 volts up
to 300 volts, conditinn 23 new. Price £10.

ROTARY CONVERTOR, D.C. to D.C.;
Input 220 volts D.C. 1 Output 12 volts at
5 amps. D.C., ball- I)eurmg eondition as
new. Price £IO carringe forward, or 17/6
passeuger train.

DOUBLE OUTPUT GENERATOR, shunt
wound, ball-hearing, maker * Crypto,”

omputs 60 volts at 5 nmp. and 10 volts at
50 amps., conlition as new. Price £10
carriage forwuard, or 20 - passenger train.

ALTERNATOR,. outpwt 220 volts,- 30
svales. 1 puh. at 190 watts, will give-1 amp.
easily, speed 3,000 r.pon., seif-exciting,
condition ax new. Pricc  £8 carriage
forsard, or 15 - passenver train.

TRANSFORMER, input 230 voltg, 50
eveles, 1 p.h; ontput 1,100-0-1.10 ‘valts
at 229 millimnp:. and 6 voks (.T. three
times, earth screen, wound to B.S.R,
welght 32 ihs. Price £6 ; carriage passenger
train 7,6.
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VER'T lthLNT DIRECFOR, GEORGE NEWNES, LT D

watts,

Price 45/- -
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One of the following Courses taken at_home in your ¢ PRACTICAL ENGINEERING * ‘said— i I3

spare time can defi mtely be tha means of securing We recommend allreaders interested iss improving their position
substantial promotion in your present calling, or entry to apply for a copy of this valuable book. “ Success in
into a more congenial career with better prospects. Engineering >’ is not a pamphlet. It is g 124-page book, con-
ENGINEERING, ETC. taimng valuable and wvital -information on all branches of

3 engineering . . . There are many engaged in engineering who

Wireless — Telegraphy — Telephony — Welding —  owe their success .to The National Insfitute of Engmeermg
Aerodynamics — Electrical Engineering — Television The FREE GUIDE exvolains : -
—Electric Wiring—Talkihg Picture Work—Genera~ ® O : ™

penings, prospects, salaries, etc., in Draughts-
tion and Supply—Works Management—Metallurgy manship, Inspection, and opportunities in all othér
—-Refrngeratwn—PIanmng. Estimating, Rate-fixing— branches of Engineering and Building.

:::;:l eanEdn gmz‘::: : gitsuh?;:f;i::l Ic‘s,%erit_l:)g&fr\‘zt::l ® How toobtain money-making technical qualifications
ing Draughtsmanship—Aero Draughtsmanship—Jig through special RAPID FULLY-GUARANTEED

and Tool Draughtsmanshlp—Press Tool and Die’ COURSES.
Draughtsmanshlp—Structural or RIF Concrete Write now for: your
Draughtsmanship — Sanitary Engineering — R.A.F, ; ;

AND R.N. PILOTS AND OBSERVERS. ;‘l’ji{ic;’-tfiotnh's R e

.GENERAL AM.LE.E., A.M.L.Mech.E.,

Matriculation—College of Preceptors—Chartered A.M.Brit.LR.E., A.M.LP.E,
Institute of Secretaries—Aircraft Apprentice—  -‘A:M.I.C.E., A.M.LStruct.E.,
Emergency Commissions (Army). AM.IA.E., A.F.R.Ae.S.,

MUNICIPAL SERVICE A.M.1.S.E., M.RSanl,
London B.Sc.,: Degrees

Wy

_ School Attendance Officer—Handicraft Teacher—

Registrar—Relieving Officer—Sanitary Inspector— Z‘;”—Vﬂi““":g’;;id fl‘:’g“’m?:;“i ﬂ{‘;
Weights and Measures Inspector—Inst. of Mun. . .. ciions.  Fully described in

and Cy. Engineers—P.A.S.I. the Free Guide.
THE BUILDING BOOM— THE ACID TEST OF TUTORIAL EFFIClENCY
SECURE YOUR SHARE! SUCCESS—OR NO FEE
ide al i icul f
cxiﬂ;i‘f;nge“g?fng;:j gﬁﬁd‘;ﬁrgt;?d“s’;&t&‘;ﬁ We definitely guarantee that if you fail to pass the examination for-
Courses, Building Draughtsmanship, etc. The which you are preparing under our guldancc, or if you are not.
great post-war Building programme offers un- satisfied in every way with our tutorial service—then your Tuition
limited prospects to_technically trained men § Fee will be returned in full and without question. This is surely -

fi
BECOME A DRAUGHTSMAN: the acid test of tutorial efficiency.

or AERO INSPECTOR If you have ambition you must investigate the Tutorial

AND EARN BIG MONEY - and Employment services we are able to offer. Founded:

Men and Youths urgently wanted for reserved in 1885, our success record is unapproachable.

occupations as Draughtsmen, Inspectors, etc.,

in Aero, Jig and Tool, Press Tool, Electrical, {- Why not fill in and post the attached coupon NOW for further details

%‘ecthﬂ'}lcal and other Bfa“Ches"fE‘;g‘Feet‘;“g and Free Authoritative Guide (free while present stocks last)

ractica experxence 1S unnecessar, or 0SsC

who are willing to learn—our Guaranteed to openings in Engineering and Building ? This book contains d
*“Home Study ” courses mine of valuable and exclusive information and may well prove to
will gét you in. Those be the turning point in your career.

already engaged in the
General Drawing Office

hould stud d :
:pe(::;laliseds graﬁchsgzﬁ' ..¢-n--n FBEE C“UP“N ansusasasssssmsrvanBaBe

as Jig and Tool or Press o {
Tool Work and so con- o R -
B o " To NATIONAL INSTITUTE OF ENGINEERING
scope and earning o (Dept. 29), 148, Holborn, London, E.C.1.
capacity. . )
past. Please forward your FREE Guide to:
NA-nnNAl INSTITUTE OF ' ENGINEERING INAWEE! 2, 13, oie « P, S S e " o R W e 2P
ADDRESS.. ... . ! . . B,
(Dept. 29)
i48, HOLBEORN, LONDON, E.C.I My gencral inierest i in | (1) ENGINEERING (e cross s
0
® (2) BUILDING  (3) MUNICIPAL WORK 2 /el n s
FIFTY-SEVEN YEAR,S OF The subject or examination in which I am especially igterested is
CONTINUIPRIS SUCOESS & 2 " rfaiaw T e 7w v Z,’;;,;.i pos
SOUTH AFRICA BRANCH : E.C.S.A P.O. BOX 8417 JOHANNESBURG. FOUNDED 1885 - - OVER 85,000 S SES
*Practical Mechanics” Advice Bureau COUPON | 3 . e v
This coupon i8 available until May 30th, 1942, and must + Published about the 30tk of ench month by GEORGE NEWNES, XXMITED, Tawer Honsc Bouummpton Street, Strand, London, wm and Printed
be attached to ull letters containing queries. together In England by The Newnes and Pearson Printlng Co., Ltd., Exmoor Street, Landon, W.10. Bole Agente for Austratia and New Zealund—Gordon & Qolch,
with 3 penny stamps. A stamped, addressed env.lops Ltd. Sole agents for Bouth Africa—Centra! News Agmey ‘Ltd. Bubsorlptlun Ra(m: Inland 11s. . per ahnuus. Abroad, 108, 6d. per unnum. Caunda, 10s,
muxt also be enclosed. Pper annum. mghu-red at the G.P.O, for tr 'by. C ine Post.
Practical Mechanios, May, 1942, ?




