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Have YOU Joined
the Well.paid Ranks

of the

RAINED MEN

MANY THOUSANDS MORE ARE URGENTLY
NEEDED. PREPARE YOURSELF FOR A
BETTER POSITION AND BETTER PAY

Ambitious men everywhere have succeeded through
I.C.S. Home Study Courses. So also. can you. We
offer you the benefit of our 50 years’ matchless ex-
perience as the creative pioneers of
postal instruction. Since our establish-
ment in 1891, nearly 1,000,000 British
men and women have enrolled for
I.C.S. Courses.

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

Accountancy
Advertising
Aeronautleal Englneering
Aero Englne Fitting
Aero Fitting and Rigging
Aeroplane Designing
Agriculture
Air-Conditioning
Architecture
Architectural Drawing
Boilermaking
Book-keepling
Building Construction
Building Contracting
Business Tralning
Business Management
Cabinet Making
Carpentry

Chemical Engineering
Civil Engineering
Clerk of Works
Colliery Overman
Colllery Management
Commerical Art
Concrete Engineering
Cost Accountancy
Dairy Farming

Diesel Engineering
Draughtsmanshlp
Drawing Office Practice
Electrical Engineering
Englneer in Charge
Eng. Shop Practice

Fire Engineering
Fitting and Turning
Forgeman

Foundry Work

Garage Management
Gas-Power Engineering
Ground Engineer
Heating and Ventllating
Horticulture

Hydraulic Engineering
Insurance

loinery

Journalism

Machine Designing
Machine-Tool Work
Marine Engineering
Mechanical Drawing
Mechanical Engineering
Mine Efectrician

Minc Fireman

Mine Surveying

Mining Engineering
Motor Engineering
Motor Mechanic
Moulding
Patternmaking
Quantity. Surveying
Radio Engineering
Radio Servicing
Refrigeration
Salesmanship

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

Telegraph Engineering
Telephone Engineering
Templating

Textile Designing
Textile Manufacturing
Toolmaking

Turner

Welding
Woodworking
Works Engineering
Works Management

And most of the Technical, Professlonal. 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
obhgation. Let.us send you a booklet dealing with the subject in which
you are specially interested. it is packed with valuable information.
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.

= v s e s e sy s v {J5€  tHiS  COUPON v e s et st e e o e

INTERNATIONAL CORRESPONDENCE SCHOOLS LTD.

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

{Use penny stamp on unsealed envelope

Please send Special Free Booklet on .........c.......... o o e
Name.weenineenceniiiecvenns T Age..........
AAIEss ovuiiieiii e e sastene

AT WORK

THE “FLUXITE QUINS”

Ol climbed an the roof
one dark night
A pipe badly needed
FLUXITE—
But a slip of the foot
Brought him doun—
with the soot
Now look at the Quins—
what a sight !

See that FLUXITE is l!w:yu by you—in the house—garage—workshop—
wheraver spsedy soldering is needed. Used for 30 years in Government works
and by feading engineors and t ot s—in ting,

8d, 1/4 and 2/8. Ask to see the FI.UXITE SMAI.I. SPACE SOI.DERING SET
—-eomplete but substantial —complete with fuil instructions, 8/7. Write for
Fres Book on the ART OF “ SOFT " SOLDERING and ask for Leaflet on
CASE-HARDENING STEEL and TEMPERING TOOLS with FLUXITE.

0 LYCLIN12: xour wadade wiil oUT 'keep round and trae unlsss .e syoxe:
- tied wito doe wire st tue crossings and SULD:RED. 1his wmakes 1 muc.
N

stroneet wreel, |*¢ edmple—with FLUX11E—bat IM. 04" A
e 0001008190 11

THE FLUXITE GUN is always
ready to put Fluxite on the sol-
dering job instantly. A little
pressure places the right quan-
tity-on the right spot and dhe
charging lasts for ages. ~ Price
1/6, or filled 2/6.

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

ALL MECHANICS W/ZL HAVE

FLUXITE

IT SIMPLIFIES ALL SOLDERING

When the time comes

| to re-equip your workshop, you .
must not ignore the claims of a My- »
ford 33-in. or 3}-in. Lathe for pride
of place. Specially designed for
amateur requirements, the Myford
Lathe embodies every feature
which the Makers’ exceptional ex-
perience in the field has proved
to be desirable. You will ap-
preciate the comprehensive range
of accessories and equipment.

Manufactured MYFORD ENGINEERING CO.

LTD.

throughout by: BEESTON, NOTTS. 'Phone: 54969

®78-12
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BEFORE the Purchase Tax was introduced we were able
to complete a limited number of our famous L.N.E.R. and
L.M.S. 2-6-0 Steam Moguls in Gauge |.

These cannot be repeated during the war period, but
while the supply lasts they are offered at £15:0:0 each.

We can also supply Gauge | permanent way (see our
Catalogue WTC/12),

® WAR RESTRICTIONS have made the usual sefec-
tion of BASSETT-LOWKE models impossible, but there
are still a few available,

Call at London or Manchester branch or write for

ENGINEERING

WORKSHOP PRACTICE

Recent developments in engineering workshop prac-
tice have been so rapid that it has been found necessary
to. produce a new and %evised edition. This new
edition deals with the underlying principles, crafts-
manship, machines, tools, measuring processes and
machining methods of today, and it will prove indis-

.pensable 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, Hasd
Screw-cutting Tools, Spanners, Vices, Various Measiring

Catalogue:— ‘

NP pa __ methods. Verniers, Micrometers, Gauges, Optical Devices,
c:l?alllz'ueForl"trl;zeg;:ge =1 AR nas s CouL Fluted and Twist Drills, Grinding Angles, Drilling Data,
< gue. : ) ) Small and Large Drilling Machines, Electric Drills, Practical
TT/I12. For the man who likes a table railway—the Lathework in all its branches. Machining of Metals and

Twin Train List. Price 3d. post free.
WTC/I2. Catalogue of Wartime supplies.

BASSETT-LOWKE LTD.
tonpon: NORTHAMPTON ,/incuester.

112 High Holborn, W.C.1

Synthetic Materials. Tungsten-carbide and Diamond Tools.
Lapping, Honing, Cleaning, Polishing and Rust-protection
of various fetals. 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 photographic illustrations in the text.

| ENGINEERING POCKET BOOK

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

Price 1/-.

You can get more enjoyment,
thrills and of
your Photography if you do

interest out

your own Developing -and

Frinting. The Johnsons

method is simple, sure and | A FREE BOOKLET
fascinating. 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.”

SPECIAL OFFER!

For a23 P.O. Johnsons will send you a trial set of
Chemicals, including 1-0z. bottle of AZOL, to de-
velop eight spools 2% in. by 3% in., 4 oz. tin ACID-
FIXING, making 30-60 ozs. solution, one packet

| Name
Send this form in unsealed envelope (1d. stamp), or a postcard.

AMIDOL DEVELOPER enough for 2 or 3 dozen bro- SR8 Wloooc. - Rotenron - Tnirno PPN oo
mide or gaslight prints. Address: Dept. 41.
Write to-dayd to Drept. ’jl,dgorkfull 6: : ; I
details including free Handbook on
Home *Photography. OF HENDON (G5 g ooctormnt - Mesommronomonssmcronsenscoo AU CUNIRRRSS . (. N—

JOHNSON & SONS Manufacturing Chemists LTD.,

HENDON . LONDON N.W.4
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“ENGINEERING OPPORTUNlTlES’-’?

Whatever your age or experience—whether you are one of the
“old school,” or a new-comer who is beginning to realise
that in Engineering can be found every possible opportunity
for real advancement—you cannot afford to miss reading this

.~\&\\‘ . : \

e

The Handbook contains, among other intense-
ly interesting matter, particulars of B.Sc., |
AMICE., AM.IMechE, AMIEE,
AMIAE, AMIPE, AM.BritLRE,
CIVIL SERVICE, and other Important
Engineering Examinations; outlines courses in
all branches of CIVIL, MECHANICAL,
ELECTRICAL, AUTOMOBILE, RADIO,
TELEVISION, AERONAUTICAL and
PRODUCTION ENGINEERING,
GOVERNMENT EMPLOYMENT,
BUILDING (the great after-war career),
R.AF. MATHS.,, MATRICULATION,
etc., and explains the unique advantages of
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highly illuminating guide to the best paid Engineering posts.

~MATRIC=

|
!London Matric-
iulation is the
' key to all car-
1eers. For details
‘of special war-

time study

|
|
|
|

e
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our Employment Department.

*) WE DEFINITELY GUARANTEE

/" “NO PASS-NO FEE

4 ;1,:‘
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'scheme  write
| B.l1.E.T. (Dept. B.
| 410a) 17 Stratford
Place, W.I.
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I you are earning less than (10 a week, you
cannot afford to miss reading «ENGINEERING

. ~/ OPPORTUNITIES”; it tells you everything you
want to know to secure your future and de-

N,

: .\\?Q&.\\;:

! 7,} scribes many chances you are now probably | o2 TEAR OFF HERE - oo -
v ﬁ, ¥ missing. In your own interests we advise RMFREE COUPON
@9 you to write (or forward the coupon) for ..’ D=
,/ [- B =2 ¥ Ay N
your copy of this enlighteningguide to well- K e -

¥ paid posts NOW—FREE while stocks last.  +° 17, 18 & 19, STRATFORD PLACE,

LONDON, W.I.

*
*

410a, SHAKESPEARE HOUSE,
17, 18 & 19, STRATFORD PLAGE, LONDON, W.I

4
B R I T I S H ' N s T I T U T E o F %  Please forward, Free of cost or obligation of
» any kind, your Handbook, “ENGINEERING
. OPPORTUNITIES' and subsequent literature
ENGINEERING TECHNOLOGY : "
-
o B NGruChewss . SECIRCHSI  See————
Principal: Professor A. M. LOW. .
& Addressm e, N, £ Ve = e o TN
[ ]
a
a
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a
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State Bronch” of IMEErest. ooeeissesseresatursseorenerssonsennacennass
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SUBSCRIPTION RATES

Inland - - - - - [lls. per annum.
Abroad - - - - 10s. 6d. per annum.
Canada - - - - - |0s. perannum,

Editorial and Advertisement Office : **Practical
Mechanics,"” George Newnes, Ltd.
Tower House, Southampton Street, Strand,W.C.2

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

Registered at the G.P.O. for transmission by

Canadian Magazine Post.
Copyright in all drawings, photographs and articles
published in * Practical Mechanic ” is specially
reserved throughout the countries signatory to the
Berne Convention and the U.S.A. Reproductions or
' binitations of any of these are therefore expressly

Sordidden.

PRACTICAL
MECHANICS

Owing to the paper shortage ** The Cyclist” and ‘*Home Movies '

F. J. CAMM

Editor :

are temporarily incorporated

VOL. IX.
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1942 Na, |0l

FAIR COMMENT

~ BY THE EDITOR

~ Scientia est Potentia -

NOWLEDGE is power! Butisit? Recently

there has taken place in London meetings.

between scientists and technicians at which
most- of the speakers expressed concern and
disquietude at the very poor financial returns
such men gained from their lengthy and
expensive training. For example, it was shown
that many without previous experience of fire
duties were employed in the A F.S. at salaries
varying between £400 and £500 a year, and
these salaries were greatly in excess of the
salaries paid to those individuals in their
pre-war jobs. Other examples weré given of
women earning £4 or £5 a week in factories, of
youths of 16 and 17 years earning similar
amounts, whilst trained technicians and
scientific workers find it difficult to command a
salary of more than about £4 a week. This is
patently wrong, for what .encouragement is
there for a ‘'man to go to the expense, apart
from the time involved, of acquiring technical
knowledge if he can earn more money without
it 7 It surely is time that manufacturers
assessed values at their true worth. Draughts-
men particularly seem poorly paid, and in
many cases earn less- than unskilled men.

Industry cannot exist without technicians,
and unless something is done in the form of
ensuring adequate reward for use of technical
knowledge we shall kill the desire of men to
become technicians as surely as we killed the
apprenticeship system after the last war.
Teachers, those responsible for training
technicians, are just as poorly paid; they are
regarded as the Cinderellas of educction.
Surely there is not more important industrial
work than that of ensuring an adequate
supply of technicians? We know now their
value to the State, and we also | \.now know
what it means to be short of them.

Post-war Re-building
IT is not an opportunc timec to consider re-
forms of this nature, for our main energies
and thoughts must be devoted-to the winning
of the war. It must, however, be part of the
rebuilding -which we are promised will take
place when the war finishes, and a. prominent
part. We must encourage people to advance
because of the reward which advancement
brings. No one is anxious to take on a job
carryml7 greater responsibilities unless the
salary is commensurate with those res-
ponsibilities. If you wish to attract men into
particular jobs, part of the attraction must he
the money paid. The labourer is always
worthy of his hire. Quite frankly, we are
appalled at the miserable pittances which are
paid to highly qualified people holding
important jobs, and who seem friendless and

alone with no one toad vance their modest claims.

Manufacturers almost entirely adopt the
same point of view that the only man worth
paying well is the man in the shops responsible
for output. But there would be no output,
there would be no shops, there would be
nothing to make if what are known as the
back-room boys were not thinking, éxperi-
menting, and. testingg to produce new designs,
new materials, new methods, and new pro-
cesses..

The capstan worker” would be useless without
these. Most of them are incapable, because of
lack of training, of the higher branches of
engineering associated with creation (iidems
Those responsible for starting the ,w¥eels of
industry "and for keeping them turmng are
worth theextra financial recognition which their
work demands. We are glad that this matter
has been ventilated at the meetings to which
we have referred, and we hope that the
Government as well as manufacturers will
learn to think a little more of those who are
just as important to industry as those with a
practical training.

Government Opinion

IN this connection we feel that all Govern-
ments are hopelessly out of touch with
public opinion. Once a man is elected to
Parliament (and this applies to all political
parties) the electorate do not see him again
until the next General Election. He does not
hold a monthly meeting in his constituency to
report Parliamentary procedure, to give an
account of his month’s work in Parliament, to
explain his absence from Parliament (indeed,
few Members of Parliament put in a-regular
appearance, and there is no law to compel
them to attend ; how, then, can they represent
their constituents ?) and to ask advice as to
how they shall vote on matters which will
come before Parliament during the following
month.

Many of the troubles from which this
eountry has suffered have no doubt been due
to this, and some to the apathy of the public.
One of the reforms fifty years overdue is
proportional representation, in which. each
Member of Parliament would represent a
certain number of voters, and another is the
Referendum in which all important questions
coming before Parliament are referred back
to the electorate for opinion. This would keep
Members of Parliament fully employed and
fully informed upon the feeling of the country.
Under the present system one Member of
Parliament may represent a constitnency of
50,000 voters, whilst another may represent
100,000. Yet they have equal voting power in

Pariianfent. Obviously, the man representng
the larger constituency should have the iarger
voting power according to the number of
people he represents. A majority verdict in
Parliament to-day analysed on this basis can
mean really ‘a minority of opinion, if the votes
represented by the majority party are multi-
plied by the constituents they represent, and
the votes of the mniinority are treated in the
same way. Many false pieces of ]eglslatlon
which have not met with public approval have
found their way on to the Statute Book by
this means; as well as by the neglectful
absence of Members of Parliament {rom the
House when important- matters are being
discussed. If a Mewmber of Parliament is
absent more than a certain number of times
during each Session, he should forfeit his scat.
This is not a political question, it is a question
which vitally concerns the very basis of
democracy, namely, the accurate repre-
sentation of the views of the people and the,
government of the people, by the people, for
the people. Once we have achieved this we
have gone far to remove the cause of the very
things which are being so severely criticisad
to-day, and not the least of them is the poor
pay of the technicians.

Waste Paper

WE made an appeal a short timne ago for
readers to search out every scrap of un-
wanted paper from their homes. Doubtless
readers have seen references to this matter in
the daily papers. It is a vitally urgent matter
for 100,000 tons of waste paper arc achieved,
and that object has not yet been obtained.
The paper is required for the manufacture of

vital war materials, and although thcre has
been a generous. response to the various
appeals we have as yet not tapped anything
but a tithe of the vast quantities of paper in
the form of old books, catalégues, newspapers,
periodicals, Christmas cards, calendars, éte.,
which exist in every home.

A few hours spent in the evenings or week-
ends would locate in your home a useful
contribution to the thousands of tons of paper
still required. Your local -Authority will
collect it, and if there is any trouble in that
connection we shall be glad to attend to it for
you and to arrange for its collcction.

Binding
ESSRS. A. W. BAIN & CO., who have
hitherto undertaken the binding arrange-
ment for Practical Mechanics have inforimed
us that, owing to shortage of materials, they
are unable to accept further orders at the
moment.
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The beginning of the ‘ draw,”
process.

Fig. 2.

THE use of glass for glazing buildings and
-

vehicles, for electrical purposes such as

lamps and shades, wireless valves, for
bottles and glasses, food containers, and for
optical and scientific purposes, is dependent
upon four important physical properties,
namely, transparency, durability, hardness,
and refractive index. ,

Composition. Glass is a soda lime silicate,
that is, it is made from silica (sand), soda and
lime. If sand is mixed with soda (in the form
of soda ash or saltcake) and heated, the soda
melts and the sand dissolves in the soda. If
there is an excess of soda, on cooling, a thick
syrupy liquid is obtained, but if more sand is
added, a hard transparent glassy substance
results, but this, unfortunately, is soluble in
water, and is known as waterglass. By the
addition of lime, the solubility of the sodium
silicate is reduced, and with a sufficient
quantity of lime a durable glass is obtained
which will stand up to the weather, and to all
strong acids except hydrofluorie acid.

Physical Properties. All processes of manu-
facture are governed first by the article which
it is required to make, and secondly, by the
physical properties of the material employed ;
in the manufacturc of glass, the principal
physical properties which influence the pro-
cesses are :— :

1. Vicosity. Glass has not a definite melting
point. It first softens, and as the temperature
rises, it reaches a point when the glass becomes
a thick syrupy liquid which can be gathered on
the end of a pipe and blown and finally, at
?ighﬁr temperatures it becomes a thin watery
iquid.

2. Devitrification,  Although weathering
properties can be assured by a high lime
content, there is always the danger of
erystallisation, or devitrification, occurring.
Above a certain temperature, known as
devitrification temperature, glass may be kept
in a liquid condition without any change
occurring, but if the glass is kept below that

in the cylinder drawn
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temperature for any
length of tithe, crystallisa-

tion or devitrification
oceurs.
3. Annealing. A hot

sheet of glass left to cool
naturally will break, and
in order to obtain whole
sheets of glass the sheet
must be annealed, that is,
cooled down gradually in
what is known as a lehr.

4. Melting. The melt-
ing process takes place in
threc  stages—(l) the
initial melting, that is,
the chemical - reaction
between the three in-
gredients, and this results
in a sticky mass full of
bubbles. (2) The next
stage is the fining opera-
tion, which consists
simply of raising the
temperature so that the
glass loses its viscous
nature and becomes quite
watery, thus allowing the
gases forming the bubbles
to rise to the surface, At
this stage the glass 18 so
thin that it is quite un-
workable. (3) The third
stage consists of cooling
the glass down to a
temper@iure - where it is of the correet con-
sistency to proceed with the particular process
which is desired.

Manufacturing Processes

The first method of manufacture of sheets
of glass through which clear vision could be
obtained, was the Old Crown Glass Process, in
which the glass was gathered at the end of a
blow-pipe, blown into approximately pear-
shaped form, the thick end of which was
transferred to an iron rod known as a punty.

"After the blow-pipe had been broken off, the
remainine nortion. but spinning, was ovnened

.until finally only a thread is left.

Fig. 1. Teeming the molien glass iato th. double-sided crucible, or drawing pot.

Modern Glass

A Brief Description of Modern

out into the form of a dise. This process was
the source of the bulls-eye or bullion, then
only used for the cheapest forin of glazing,
but to-day specially made for use to give an
antique air to modern villas, inns, ete.

The size of the sheet in the Crown Glass
process was very limited, and the next step
was the Blown Cylinder Process, in which the
glass was blown in the ferm of a cylinder, split
lengthwise and then flattened. Then came the
Cylinder Drawn Process, in which the glass was
ladled from the tank into a heated double-
sided cruciblg or pot by means of a pipe with
a re-entrant lip, which was lowered into the
glass (Fig. 1); the latter welled over the edge
of the lip and solidified, forming a solid ring
by means of which the cylinder was drawn up
from the pot. air being supplied to maintain
the required diameter. Cylinders 30 in. in
diameter and 40 ft. in height were drawn
(Fig. 2). The cylinder was then cut off from
the pot, lowered on to a rest (Fig. 3), and cut
into lengths by means of an electrically heated
wire, the sections being split into two, three,
or four ¢ shawls,” and flattened in a flattening
kiln. After flattening, the sheet travelled down
the annealing lehr where is was gradually
cooled (Fig. 4). I

For many years attempts were made to
draw a flat sheet in the first instance. The
difficulty in doing this is to maintain the
width of the sheet. If a * bait * in the form of
a sheet of metal is dipped into the molten
glass, the glass adheres to the bait, and as the
bait is drawn up, the glass is drawn with it in
the form of a sheet, but this gradually narrows
There are
three successful methods of overcoming this
difficulty, and these are as follows:——

The Foureault.Process. In this process the
width is maintained by forcing the glass under
hydrostatic pressure through a narrow slit in
a fireclay float or debiteuse. The debiteuse
floats on the surface of the glass in a fore-
hearth or kiln, and is depressed so that the
slit is below the level of the surface of the
molten glass. Consequently, the glass wells up
through the slit and it is drawn away as fast
as it is formed. Water coolers. i.e.. metal
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Making Processes

Methods of Manufacture

boxes through which cold water is circulated,
are situated on either side of the sheet-so as
to solidify it as quickly as possible. As soon
as the sheet is solid, it passes through asbestos
covered rollers up an annealing tower, and
emerges at the top of the tower cool and
annealed, where it is cut into lengths - as
required

This precess was invented at the beginning
of the 20th century, but it is only recently
that really satisfactory glass has been made
in this way, owing to the fact that as the glass
has to be solidified quickly by means of the
water boxes, the temperature at the top of the
float soon drops to below devitrification
temperature, and devitrification occurs at _the
edges of the slit. This causes the characteristic
lines of most Fourcault glass. - In order to
overcome this difficulty, changes were made

in the composition of the. glass to prevent’

devitrification, but this led to further disaster
as the glass was not durable. Not only did the
glass *“ weather ” very rapidly; but in many
instances when boxes of the glass were opened
it was found that the sheets were stuck
together in a solid mass. This difficulty has
now been mainly overcome by alterations in
the composition of the glass, magnesia and
alumina beirig used to prevent devitrification
and to maintain durability, but devitrification
still occurs.

At the beginning of the operation, really
good glass is drawn, but as time goes on
devitrification begins, and this gets worse and
worse until, finally, after some days, the,
process has to be stopped and the whole kiln
re-heated so as to melt away all the devitrified
glass.

Libbey-Owens Process. In this process the
width of the sheet is maintained by pairs of
small rollers which grip the edges of the sheet
just above the level of the metal in the tank.
The sheet is solidified quickly by means of
water boxes, as in the Fourcault process. It is
then re-heated and bent horizontally over a
roller: then travels down a roller lehr, annealed
and cut into piecesasdesired at the end of the
lehr. This process does away with devitrifica-
tion troubles with the slit in the Fourcault
process, but the surface of the glass is not so good
owing to the re-heating and bending over the
roller. In the carly days of this process, this

trouble was much greater
than it is now, and glass
made by the - Libbey-
Owens process could al-
ways be detected by the
surface which had been
in contact with the roller,
which was always slightly
spoilt. This difficulty has
been largely overcome by
the use of highly polished
rollers ' made from un-
tarnishable metals, but
the surface is still never
as brilliant as the fire
polish of the old Crown
Glass.

The most modern pro-
cess of sheet glass manu-
facture—known as the
Pittsburgh Process, has
oyercome the difficulties
of the previous flat drawn
processes. To form the
glass into a sheet, it
first passes from the tank
into a drawing. kiln, a
relatively small extension
to the tank and separated
from it above the level
of the glass surface by a
tweel and shut-off. The
shut-off is a block of re-
fractory material which
floats on the surface of
the glass. The tweel is a slab of refractory
material suspended from one edge and lowered
until it rests on’ the shut-off, and completes
the seal between the tank atmosphere and that
of the kiln.

After entering the drawing kiln underneath
tke shut-off, the glass flows round either side
of a submerved clay block of special desxgn,
known as the draw -bar, and is drawn up in the
form of a sheet from the surface above a
series of electrically driven, asbestos-covered
rollers mounted in pairs in a cast-iron tower,
situated above and parallel to the length of
the draw-bar. To start the process, an iron
grille known as the ‘ bait ”’ is lowered down
between the tower rollers into the glass. When
\it has remained -there fot a short period the

Fig. 3. Lowering on to the rest for cutting up into lengths.
35 ft. in length by 36 ins. diameter.

The glass cylinder 1llustrated measures

Fig. 4. A section of a glass cylinder being split into

€

shawls
befcre flattening.

molten glass sticks to the iron and the bait is
slowly lifted, drawing behind it a sheet of
glass. When the Jeading edge of this sheet has
passed through the first few tower rollers, the
bait can be cracked off from the glass and the
rollers engaging the sheet which has followed
the bait, draw a continous strip or sheet of
glass up into the tower.

The success of the process lies in the pro-
vision of devices for maintaining the width of
the ribbon of glass being drawn, since, being
in a plastic condition, there is a marked
tendency for the glass to * waist.” This would
occur progressively until the sheet ceased to
draw. The usual mechanism employed for
this purpose comprises two parts—a fork and
a pair of knurled air-cooled rollers. The fork—
a slightly curved still plate with a machined
slot in it, is placed just above the level of the
glass in the kiln so that the edge of the sheet
draws through the slot. The knurled rolls are
of steel and are placed a few inches above the
fork engaging an inch or so of the edge of the
sheet. The two rollers are pressed towards each
other so as to grip the glass firmly, and are
usually driven independently -of the tower
rollers.

Facing the glass sheet at a position just above
the level of the glass in the kiln are water-
cooled steel boxes, the purpose of which is to
assist in solidifying the sheet as soon as it has
been “formed.

As the glass is drawn up the tower it
gradually cools off, and at a height of about
25 feet above the kiln, it is sufficiently cold to
be cut off. The glass is then pulled by hand
away from the cut, which opens and enables
the cut sheet to be removed and trimmed.

This trimming consists of the removal of
the edges, these bearing the marks of the
knurled rollers. The glass lost by this edge
trimming is returned to the tank -and re-
melted. We are indebted to Pilkington Bros.,
Ltd., St. Helens, Lancs., for the illustrations
and information contained in this article.
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" The Steam Turbine

steam it was shown how the energy in

steam is utilised in principle. If we keep in
mind the fact that any temperature above
that of the atmosphere represents an energy
gradient, akin to voltage, it is clear that when
steam is cooled back to that -of the air, or for
that matter, reduced at all, in temperature,
the result is a development of work in some
form or another. Thus, if the steam is allowed
to cool at constant pressure it yields up its
potential energy as heat to whatever surrounds

IN previous articles on the properties of

Steem inler
4

Fixed
{Staror)

Path of sream

Fig. 1. Illuystrating the principle of using
steam expansively in a turdine.

it, while if we allow it to expand quickly, so
that the minimum heat is lost, the energy is
yielded as direet work, the latter being em-
ployed in steam engines.

Parsons and De Laval

The turbine may utilise the energy in steam
by expansion, as in the reaction type, or by
making use of the kinetic energy of a steam
jet. The Parsons turbine is an outstanding
example of the first method and the De Laval,
the second one. Simple diagrams illustrate
both principles, as shown in Figs 1 and 2. In
practice the two rrinciples are usually com-
bined, as for example, in the well-known
Rateau, Curtis and Zoelly turbines. The steam
is admitted at A (Fig. 1) and because it
endeavours to expand it acquires a  velocity
which drives it into the channel, or vane, at
B, which js attached to a moveable wheel.
The latter then tends to revolve and brings a
second, third, and so on, vane into alignment
with A, so that the wheel, or rotor, to give it
its proper name, is kept revolving. After
leaving B, the steam passes into a fixed vane,
on which the steam, so to speak, gets a hold
so that it can shoot itself into the moveable
vanes on the rotor C, which is then also made
to rotate. A large number of fixed and
moveable channels are arranged in series in
the turbines employing the Parsons’ principle,
so that as much energy as possible is extracted
from the steam between A and C, the two rotor
chambers being, of course, multiplied some
dozens of times, and all attached to a common
rotor. The fixed vanes are referred to as the
stator. In Fig. 1 (B) the revolving energy is
supplied to the rotor by virtue of the momen-
tum of the steam impinging on it at A, this
momentum coming from the expansion of the
steam, That is why it is referred to as being an
impulse-type turbine, although one should not
liken the principle too closely to that of the
Pelton Wheel, in which water jets impinge
tangentially on the rotating wheel, because in
the case of the steam, the velocity along the
axis of the rotor, due to the expansion, will
not be unimportant, whereas with water all
of the motive power is due to momentum.

Types.and Operating Principles

Jets

While at first sight they may not  seem
important, the design of the jets on a turbine
determine the efficiency of this prime mover.
It has been pointed out that the velocity of the
steam due to expansion is made use of, and
consequently, it is essential that the maximum
sp2ed should be obtained for a particular
steam temperature. The relation between jet
velocity and pressuro of steam (i.e., tem-
perature) is as follows :—

Steam Pressure Jet Velocity,

1b./sq. in. (abs.)  ft.[sec.
30 )

100 2,645

150 2,900

200 3,075

250 3,207

Fig. 2. The principle of the De Laval steam

turbine.

In the above table it is assumed that the
steam is expanded down to atmospheric pres-

other factors, to steam pressures and velocitics,
and the theory of the subject is intricate. But
the relationships can be expressed in simplified
form, by reference to Fig. 3. The jet, it will be
observed, has a taper, which is calculated,
while the nozzle is flared at its extremity, so
giving rise to a type referred to as convergent-
divergent; that is to say, at the throat
section A the inner walls of the jet diverge.
This ensures that there is no back pressure,
which would reduce the velocity of the steam.
The, maximum steam discharge, or capacity of
the jet is then expressedll)y the relationship:
X

W = 60x v/140.0016/
where A Area of throat, in sq. in.
P Pressure of steam, absolute.
f = Degrees F, superheat of steam.
W = Weight of steam discharged,

1b./sec.
The jet angle of 20 deg. given in the illustration
happens to be that in the De Laval, while the
angle of the blades, or chambers, on the rotor.
The velocity of the steam at the outlet of the
nozzle is expressed by the relationship:
\4
-5, = J ha
g
where ki, the available heat in the steam, in
B.Th.U./lb., can be calculated from
)

= [l tl-)]pl(ul——b){ [l—-ﬁ]?ﬂl—ll

where V = velocity of steam.

g acceleration due to gravity.

J mechanical equivalent of heat,
778 ft.-lb. per B.Th.U.

= {wailable heat, in B.Th.U. per
b.

ha

Fig. 3. Seciion of steam nozzle, showing the

sure, from the initial value given. Further- jet taper.
more, it is assumed that there is no obstruction
to the flow, due to throttling in the jet, and . 13
here we Acome tg thglenecessity f?r corre(ilt jet (nt+1)=—3~
design. A considerable amount of research has _ initial f ste Ib.
been devoted to the relation of jet taper, the Hl gml:sgmgressure OIEECD
amount of flaring of the nozzle of the jet and p = final pressure of steam, lb.
i 2 absolute.
g7 urbine v, = initial specific volume, in cu.
: ft./tb.
—— b = constant, sufficiently low to
N neglect at pressures below 300
§ 1b./sq. in.
N\
\|Z ,
\\§\\ il/ Fig. 4 (left). Section Gland packing
*s \/ through the step / -
NN / bearing of a Curtis
NN turbine.
N ] SES—

t wbine

stowing the glands.

Fig. 5 (right). Sec-
tion of a typical

bearing,
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The angle of the blades or buckets on the rotor
of a turbine-are also important, where efficiency
is concerned, but it is not proposed to go into
the theory of their design, the relationships
for jets, given above, serving as an example of
the accuracy of knowledge on the subject.

The Rotor

Having designed vanes and dispositions on
the stator, the problem may be considered as
solved on that part of the turbine. But when
the blades have been settled on the rotor there
still remains the problem of balancing the
moving mass, and ensuring efficient running.
This aspect of the problem is best realised when
the speeds of modern turbines are known.
They are as follow :

hour, returning to a reservoir and re-circulated.

In the normal, horizontal turbine the
hearings are much the same as on an engine,
being usually made of split white metal. A
typical design is shown in Fig. 5, the packing
glands being seen clearly. The object of these
is to provide a steam-tight seal, an important
feature in high-pressure turbines.

Some Modern Turbines

Having discussed some of the details which
have to be settled before a prime mover of
this kind can be built, we can now describe one
or two of the better-known types in use to-day.
It should be understood that, while there are
only two fundamental types of importance,
the impulse and reaction turbine, these admit

Large blades

i §

T

y—Medium bledes
/ R/;ng of small blaA

. = s

_——

=

A

H

i

N

ol
bl il

iy

2

” Casing

i

|i|u

L.
Steam inlet

Fig. 6. Longitudinal section of a modern steam turbine,

Blade Speeds. ft./sec.

De Laval .. A. .o . 500-1,380

Rateau .. 00 50 . 300- 500

Curtis (U.S.A)) .. .. . 350- 500

Zoelly = .. 50 300- 500

Parsons, high pressure 130- 170

0 inter. pressure 220- 240

4 low pressure 350- 400

' high pressure 70- 100

o low pressure .. .. 110- 150
Some typical working speeds for well-known

turbines are given below:

Speed at

Make. Optimum

Efficiency.
W. H. Allen X .. .. 6,500 r.p.m.
Brush-Ljungstrom o0 . 3,000 r.p.m.
Metro-Vick ™ o8 3,000 r.p.m.
English Electric N. 3,000 r.p.m.
Parsons .. x . 3,000 r.p.m.
General Electric o . 1,800 r.p.m.
British Thomson-Houston 1,500 r.p.m.

It is a tribute to the manufacture of modern
turbines that they run uninterruptedly with
the greatest smoothness, yielding an efliciency
(thermal, that is, amount of mechanical encrgy
yielded, calculated on the basis of fuel con-
sumption) ranging from 50 per cent. to over
80 per cent. If this is compared with the
corresponding thermal efficiency for, say, the
steam engine with less than 5% per cent., it
will be seen that the turbine is a desirable form
of power generation. Increasing the degree of
steam superheat means an improvement in
efficiency.

Clearly, with such speeds as the above, care-
ful attention to the design of bearings is called
for. Most of the large turbines, used for
electric power generation in this country are of
the horizontal type; that is to say, the axis of
the rotor lies parallel to the ground. But the
Curtis, a popular type in the States, is mounted
vertically, which calls for a special type of
bearing, usually referred to as a step bearing.
Because of its interesting design, as indicated
in Fig. 4, the rotor shaft, which usually has a
speed of 700-800 r.p.m., according to the size,
rests on a main casting. Oil is supplied under
pressure to the interface of the shaft and
bearing block, as floating off the former. The
oil, in effect, acts as a sort of cushion, the
lubricant being pumped slowly through the
bearing continuously, at a few gallons per

of many modifications, and consequently,
there are several large makers of turbines, all
of which fill an appropriate role. Thus, a unit
which will run at evenly graduated loads is all
that is necessary for, say, the generation of
electricity on land. But at sea, the load may
vary spasmodically, so calling for the use of

. more complicated arrangements and gearing.

For the most part, the modern turbine is

Turbine rotor

Stearn inlets \d
(rozzles around dia.of rotor)

Fig. 7. Reduction gears used with the De
Laval turbine.

made from Monel metal, a nickel alloy, steel,
either forged or cast, and certain non-ferrous
metals. The size of the unit depends on the
speed and the work it has to perform. De Laval
surbines are usually high speed, and, there-
fore, comparatively smafl. It is usual to gear a
turbine, which gives a wide range of speeds,
while it may also fall into one of three major
clagses: low pressure, intermediate pressure,
or high-pressure, this referring to the pressure
of the inlet steam. Such pressure would deter-
mine, among other things, the speed, the load
and output. On board ship the three classes
are often employed in conjunction with one
another, with suitable intermediate gearing.

Steam outlet

February, 1942

Tig. 6 shows a modern turbine in outline,
the blades on the rotor being represented by
lines. The steam is admitted at A and makes’
its exit at B, when, however, it has not neces-
sarily finished its task. The exhaust steam, as
it is called, may be used for other processes. It
should be remembered that it may enter at a
temperature higher than 500 deg. F., which
means that there would be a considerable
amount of residual heat to be extracted, care
being taken not to hold up the free flow of the
steam from the turbine, which would interfere
with the efficiency of the latter.

Starting Up

An interesting point in connection with
starting up a turbine is that the rotor shaft is
first floated free of its bearings by pumping in
oil. The speed:is then taken up gradually so
that a full fluid film of oil is interposed between
shaft and bearing, so minimising wear and
friction. =~ The speed of the turbine when
running i8 governed in Parsons’ units by
admitting the steam in blasts, through a valve,
which constantly opens and closes, the control
being automatic, so keeping the rotor at an
even speed. Otherwise, the usual method is to
throttle the steam by means of a valve, which
may be actuated automatically.

Coming back to the sketch of the Parsons’
turbine, shown in Fig. 6, it will be observed
that the blades are of varying diameter, the
steam passing first through the smaller ones,
then through successively larger blades. The
point to remember is that the steam, when it
enters at A, is at maximum temperature and
pressure, and therefore, the energy is easier to
extract, so calling for smaller blades. The most
characteristic feature of the De Laval type
shown in Fig. 7 is its high speed of revolution,
whiech necessitates reduction gears, as indicated
at G. The driving pinion for these gears comes
directly off the shaft of thé turbine rotor, and
the drive for which the turbine is required to
supply the power, is taken off the shafts of
the driven members of the gears. The steam
channels in the rotor are not shown in Fig. 7,
but they follow the principle given in Fig. 1,
the steam nozzles being arranged at intervals
around the diameter of the rotor.

Further interesting particulars of the modern
steamn turbine are given in an article which
appearcd in the April 1939 issue of Practical
Mechanics.

ScrewType

In conclusion, it might be added that-a great
deal of ingenuity has been applied to the
design and improvement of turbines over the
past thirty years. Several unorthodox types
have been tried out, but they would appear to
suffer from one drawback or another. An
example of this is given by the Screw type
which was tried out by Professor Hewitt about
forty years ago, and shown in Fig. 8. The
object is clear from the sketch, the steam
passing through from the inlet to the outlet,
turning the screw which constitutes the rotor.
As in the Parsons’ type, the steam flows hoth
ways; the details of the outlet in Fig. 8 are
omitted for clarity.

Whatever may be the relative claims of the
Diesel engine and the turbine as prime movers,
it is safe to say that the latter is both a highly
efficient source of power, and an equally valu-
able one to a country where coal is abundant
for steam generation.

Steam mler
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THE MONTH IN THE WORLD OF

Science and 1

i
i
£

A brain microtome for cutiing scctions of the brain as thin as 5/2,500 thousands of an inch.

New Trackless Tank

N 80-mile-an-hour trackless tank which, it
is hoped, will be the means of beatirig
Germany’s panzers, is to be tested by the
United States Army soon. The tank runs on
eight huge wheels, is 30 ft. long and 7 ft. high.

Automatic Cannon

ORIS SHPITALNY, ace Soviet plane

designer, has invented a new type of auto-

matic plane cannon. No details of the gun are
available.

Electronic View Finder

A NEW American idea for simplifying the
job of the television cameraman is an
electronic view-finder. This new view-finder
replaces the old optical finder, and reproduces
exactly the image being picked up by the
television camera. The image is supplied by a
5-in. cathode-ray tube operated by an inde-
pendent power supply unit. The image on the
screen is shielded from the effects of stray
light by means of an eye shield.

Fastening for Plastic Parts
'WITH the rapid increase in the use of

¥ plastics in industry, it is perhaps' a
natural development that a spring fastening
for this material should appear on the market.
1t carries the trade mark ** Quickies,” and
can be used for }in., Jin., and }in. studs.
It is claimed that the simple device will hold
the fastening under tension, although ad-
joining parts may contract or expand due to
temperature variations.

Synthetic Tubing Material

A FLEXIBLE, semi-transparent synthetic
resin tubing material has been developed

as an alternative to copper tubing. It is

claimed to be resistant to acids, alkalies and

water, ‘and besides being tough, has the

valuable, property of withstanding tem-

‘(London) Ltd.,

peratures up to 250 deg. F. for short periods.
A good idea of the properties of * Saran,” as
it is called, is offered by the fatigue test in
which the material was flexed through 15 deg.
at 1,750 per minute for 2,500,000 cycles
without breakdown, whereas copper failed at
500 cycles.

Largest Evaporators
Yet Constructed

THE vessel illustrated on this page
is one of four welded evaporators
constructed by G. A. Harvey & Co.
Woolwich Road,
London, S.E.7, to the order of Tate
& Lyle, Ltd., Plaistow, using
* Fleetweld ’ Electrodes, manufac-
tured by the Lincoln Electric Com-
pany Limited, of Welwyn Garden
City, Herts.

These evaporators are of particular
interest, as they are claimed to be the
largest welded pressurc vessels so far
made to Lloyd’s Class 1 Code. They
have a length of 26 ft. 9 in. with an
internal diameter of 11 ft. and are
designed for a working pressure of
250 Ibs. per sq. in. Each of the
evaporators consists of two shells,
10 ft. 4 in. high, and a domed bottom
and cover 3 ft. deep. The bottom
shell, known as the Calandria section,
is 1.15/32 ins. in thickness and has
two tube plates each in onc piece
1 in. thick. There are 1,792 tubes of
1} in. diameter, 9 ft. } in. long,
welded into and connecting the two
plates. The thickness of the top shell
is 1} in. and that of the bottom and
top dished and flanged ends 1} in.,
the plates for these ends hid a
diameter before dishing and flanging
of 13 ft. 5% in.—the maximum width
that can be rolled in England. The

nvention

Calandria section was tested to 375 Ihs.
per sq. in. and the upper shell to 285 lbs.

Owing to the high working steam pressure
on the shells of the evaporators, the con-
structional work had to be of the highest order,
as not only had it to conform to Lloyd's
Class 1 Code for welded pressure vessels. but
the .work was independently surveyed by the
Vulcan Boiler and General Insruance Company
Ltd., to the A.S.M.E. Code. All the main seams
were X-rayed to ascertain that imperfections
in the form of slag were not present, and
altogether about 1,200 exographs were taken
of the four vessels.

New Lens Glass

THE Eastman Kodak Company have pro-
duced a new lens glass, which it is claimed
bends or refracts light more than ordinary
glass, and contains no silica, the principal
constituent of the latter. Instead, tungsten,
tantalum and lanthanum are used, and ameng
the properties ascribed to the new material are
a wider angle of vision, making it particularly
suitable for aerial cameras.

Smoke Meter for Diesels

THE amount of smoke in an engine exhaust
is a measurc of the efficiency, inefficiency,
to be exact, of the unit. Smoke is made up of
very fine particles of carbon, formed due to
the incomplete combustion of the fuel. A com-
plete absence of smoke, on the other hand,
may not mean that combustion efficiency is
at a maximum, for there might be an excess
of air going to the cylinders. But the presence
of smoke does point to a too-rich mixture,
faulty ignition or too little air. It is not always
possible to see small amounts of smoke in an
exhaust, which prompted Schweitzer to des-

}'I
;

i

The largest evaporators yet constructed (see para-

" graph on this page).
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cribe in Power, November 1941, a simple
diesel smoke indicator. It makes usc of a
standard light meter and source of light. He
states that between 25 and 75 per cent. engine
load the smoke should be zero, and his light
recording device will show 50 per cent. smoke
when such a percentage is only just visible to
the naked eye,

Giant Dam for Hydro-electric

Power

HE construction of the monster Boulder

Dam a couple of years ago drew attcntion
to the vast scheme upon which the U.S.
Government had embarked to generate as
much electric power from her rivers and
waterfalls as possible. New York State and
her neighbours are fortunate in having a

natural water drop, or ridge over which all the
rivers flowing into the Atlantic at that part
of the coast have to fall. This has given rise
to a number of hydro-electric power stations,
which have made electricity both cheap and
plentiful. But the State Department are not
content with that and ‘have, for many years,
been building dams in various parts of the
country, both for power generation and
irrigation,  This work is handled by the
Bureau of Reclamation, and the problems which
have been surmounted and the magnitude of
the tasks have contributed to making the
Bureau one of the finest exponents on the
subjeet in the world. The latest Friant Dam,
near San Francisco, offers a good example of
the difficulties to be overcome. The enormous
amount of concrete going into the 2,160,000
cubic yards going into the dam has its origin
in gravel brought from pits three miles away.

— -

Electro-gravitic Li

g .

As the inventor sees the heavily armoured and gunned 100-ton aerial tank of thé future, with 2,000

h.p. enclosed lift engines, dynamos, and radiators, and two 1,000 h.p. pusher propelling engines.

two practical sources of aerial lift are des-.

I N the November issue of Practical Mechanics

cribed, and a note may be of interest con-
cerning another which, though still in its
infancy, looks like turning out to be of
considerable value.

The fundamental difference between this
and all others is that whereas the latter depend
on some form of aerial reaction, this new
source of lift is independent of the air.

Whether we use planes, vertical propellers,
or rotating cylinders, the effort in each case
aims at overcoming the downward pull of
gravity. Each known method of overcoming
this pull gives an indirect solution of the real
problem, more or less effective; but still not
by direct action on gravity itself.

The new source of lift derives from direct
action on gravity through a newly discovered
method of applying electrical energy to that
end, this having followed from continuation of
a research initiated by Faraday nearly a
century ago which sought a connection
between electricity and gravity.

Clearly, once this connection is known, with
unlimited electrical power available a wide
field of practical utility is opened up, in which
its applicability to aviation is of prime
importance.

After many hundreds of costly experiments,
the connection was discovered in 1908, but,
thereafter, many hundreds more were needed

before thc electrical factors implicated were
known with sufficient certainty. Even
now there are technical difficulties to be
overcome before these factors can be raised to
values that will give a lift of the magnitude
required in aviation.

Briefly, the present position can be thus
stated. It has been foxrﬁ% that:

.~ L=
where L .is the lift; A and B the factors
implicated; and C a constant based on
hundreds of quantitative expcriments. This

relation holds so accurately for all easily’

reached values of A and B that extrapolation
may be considered justifiable; and giving
them values that are commonplaces in other
electrical departments it can be shown that L
should easily reach 116 lbs. per h.p. correctly
applied.

Furthermore, the theoretic limit which L
approaches as the values of A and B are raised
is many times greater than 116 lbs., for the
eventual limit may be expected to come, not
from the values of A and B, but from limita-
tions of gravitic response. But astronomers
assure us that this response may be thousands
of times greater than anything known on this
earth, and consequently the limit of L may be
far above any practical value the aviation
engineer is likely to demand.

For reasons which will be obvious, it is not
deemed advisable to publish full details of

The roots of the dam itself meant excavating
1,300,000 cubic yards, including solid rock of
a quartz-mica schist character, which had to
be blasted. Some idea of the mixing and other
equipment required is conveyed by the fact
that 10,000 cubic yards of conerete had to be
poured in 24 hours, or nearly quarter of a
million yards per month, while all the time
scores of pneumatic drills were at work on the
rocks. Two gigantic hammer cranes operated
on the rising walls of the dam, not to mention
many other jib cranes. Alongside the main
dam a diversion channel had to be eut, to
by-pass the river, the channel being 1,700 ft.
long and 50 ft. wide. The gravel pit referred to
above extended ovey 55 acres. But the Friant
Dam is by no means the largest in the States,
even though it may be the latest. The Boulder
Dam is 726 ft. high, or over twice the height
of the dome of St. Paul’s Cathedral, London.

ft

Some Interesting Partieulars

Concerning the **Aeromotor”
By W. D. VERSCHOYLE

electro-gravitic methods beyond indicating
briefly how the problem has been attacked.

A new working theory of material constitu-
tion had first to be formulated, under which
gravity becomes the principal binding force,
not only in the macrocosm, but also in the
nmicrocosm. Under the guidance of this theory
the gravity field existing between the earth and
any external mass of matter, such as an
aeroplane, hecame the point of attack. Some
new kind of ray had then to be found capable
of affecting this field, and in what I have
called the Y.rays the necessary agent was
found. @ These rays have extraordinary
characteristics, but arc of such a nature that
their.generation presents only small technical
difficulty in design and manufacture of the
necessary generators. \We may then safely
contemplate the future generation of Y-rays
of sufficient intensity to deal with the gravity
field existing between the earth and an aerial
machine weighing one or a hundred tons, and
such a possibility opens up wide avenues of
advance in aviation practice, both for peace
and war time purposes.

Employing electro-gravitic -principles, the
aerial machine of the future will have no wings,
rotating cylinders, or vertical propellers; and
something like 40 per cent. of resistance to
translative motion will thus be eliminated.
Needing no initial high ground velocity to get
into the air, it will rise straight up from, or
alight anywhere on the earth’s surface, pro-
ceeding then to its destination at velocities
very much greater than any yet attained. It
may be any weight from 400 1bs., the equivalent
of a motor cycle, to 400 tons—a super-tank or
a peace-time rapid transportation unit.

But for the aeromotor, as it is proposed to
call this machine, the introductory difficulties
recently mentioned in * Fair Comment ”
greatly exceed what the aeroplane had to
contend with. Forty years ago it was thought
in high places  the heavier than air machine
is scientifically impossible,” and * the aergplane
i8 an interesting innovation, but will never be
of any use for war purposes.” Now, I am
assured in the same high places, * you must
be working on a fallacy. We can never hope
to overcome gravity in the way suggested.”
My balance gives assurance to the contrary,
and I have more confidence in its judgment.
Besides, as long ago as 1936 I demonstrated
an electro-gravitically actuated model aero-
motor going to my laboratory ceiling, and a
film of the same operation was shown in the
principal London cinemas.
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The Properties of
Acetylene-Gas Fuel

How Acetylene Gas is being used as a Motor Fuel Substitute in Switzerland

the restrictions affecting motor traffic

in Switzerland, the number of acetylenc-
gas-operated cars in actual use in that ecountry
1s increasing daily. Up to last May the Ofiice
for Motor  Fuel Substitutes, Production of
* Energy and Heat > Department, had so far
issued about 4,000 licences for the conversion
of motor vehicles to the use of fuel substitutes.
More than half that number of licences relate
to vehicles equipped with a type of acetylene-
gas generator which can now be seen on the
roads under the cover of the blue flag. This
shows, therefore, that acetylene gas may be
regarded as an excellent motor fuel substitute,
destined to become extremely popular. In
November, 1939, the possibilities were being
considered—still problematical at the time—
of using acetylene gas to make up, in a certain
measure, for the shortage of petrol. To-day,
important industrial undertakings have em-
barked upon the manufacture of acetylene
generators. and mention may be made here
of a leading firm of motor car constructors,
whose name is known all over the world, i.e.,
Messrs. General Motors Suisse S.A., of Bienne,
who did not hesitate to undertake the manu-
facture and assembly, on the belt system, of
their own make of acetylene generators.

In view of such striking developments, we
consider it will be of interest now to refer
again to the use of acetylene gas as a motor
fuel, and place on record the results attained
by the latest experiments, and also the rapid
progress now achieved. Let us see what the
Chief of the Technical Department of Swiss
General Motors himself has to say about it.

Calcium Carbide

Calcium carbide is a synthetic product
resulting from a combination of carbon and
quicklime. It is manufactured in electric
furnaces provided with carbon linings. The
production of one metric ton of carbide re-
guires approximately 1,000 kg. of quick-lime
and 660 kg. of carbon (coke, charcoal or
anthracite). .

Caleium carbide in the molten state comes
out like iron from the blast furnace. It is
cooled in large crucibles, then crushed, and
graded according to grain structure.

In the pure state calcium carbide (Ca C2)
forms transparent crystals, while as sold on
the market the product is of a greyish black
colour, owing to the impuritics it contains. It
has a marked tendency to combine with water,
even when the latter is in the form of vapour
or moisture contained in the air. Calcium
carbide must accordingly be -kept dry in
sealed metal containers.

\When placed in contact with water, calecium
carbide gives rise to the production of * car-
bide gas” (acetylene) (C2 H2), slaked lime
(Ca O H2), and heat.

The theoretical yield of 1 kilogram of calcium
carbide is 348 litres of gas, using 0.6 litre of
water.

But in practice the gas yield of calcium
carbide ranges from 270 to 300 litres of gas
per kilogram, according to the quality of the
material used, and the impurities contained in
it. Owing to the fact that spent caibide is
converted into a kind of slime which adkeres
to fresh carbide, the spent carbide coating
must be moistened first before the water can
act on the fresh material. Appreciably more

AS the result of the petrol shortage and

water must, therefore, be used to ensure this
result.

The Acetylene Generator

The heat generated while gasification takes
place amounts to approximately 450 calories.
This heat is led out of the generator partly by
the current of air, but mainly as a result of the
evaporation of the water injected. The
evaporation heat is 540 calories, which means
that the evaporation of every litre of water
removes from the generator a quantity of heat
equal to 540 calories. Under conditions of con-
tinuous operation, one must reckon with
approximately 0.6 to 0.8 litre of water, only
for cooling. Thus, the temperature of the
generator is kept automatically at 80-90
deg. C.

The * carbide gas ’’ thus produced contains

effected in a special filter provided after the
condensation receptacle.

‘*“ Carbide gas ’ (acetylene) is a non-saturated
hydrocarbon, i.e., two atoms of hydrogen are
combined with only two atoms of carbon, while
six atoms of hydrogen would be required for
saturation. As a result of this, the gas is un-
stable and reacts very easily. It constitutes
the raw material used for many synthetic pro-
ducts, such as fabrics, artificial rubber and
acetic acid. Its calorific value is very high, and
greater than that of most other gases, it being
in fact 13,000 calories per cubic metre, while
that of some other gases may be stated as

follows :
Coal gas 3,800 Cal.
Producer gas 1,300 Cal.
Wood gas . . .. 1,300 Cal.

A violent explosion is obtained with a

Present type of acetylene generator (G.M. Carbor) :

mixer. 8. Vacwwm diaphragm. 9. Slow running adjustment. 10. Vacuum pipe.
14. Filter,

collector. 12. Engine. 13. Gas container.

2. Double pressure

1. Pressure reducer.
reducer. 3. Check valve. 4. Regulation. 5. Slow running pipe. 6. Main pipe. 7. Gas and air

11. Induction

15. Nozzle. 16. Tank for alcohol.

17. Filler cap. 18. Equaliser. 19. Inflation valve. 20. Feed pump. 21. Cam shaft. 22. Water

tank. 23. Filler cap.

24. Drain plug. 25. Check valve.

26. Water pipe. 27. Test lamps.

28. Control burtons. 29. Pressure gauge. 30. Solenoid valves. 31. Gas filter. 32. Condenser.
33. Condensate. 34. Water outlet. 35. Cooling coil. 36. Gas pipe. 37. Safety and stop valve.

38. Gas outlet connection. 39. Watering pubes.

40. Cover. 41. Calcium carbide. 42. Slides.

43. Generatcr.

a certain amount of impurities of a mechanical
and chemical nature (lime, potash and sulphur),
and also some water vapour.

The water content per cubic metre of
caturated carbide gas is as follows :—

about 13 grams at 15 deg. C.
P 83 . 50 deg. C.
., 425 v 90 deg. C.

In addition to this saturation vapour, the
gas also carries away the water vapour which
comes from the steam in the generator.

As all these extraneous substances would
have detrimental effects on the engine, they
must be eliminated from the gas as thoroughly
as possible. The water vapour is removed in a
cooling coil, the vapour being condensed in the
coil and retained in a suitable receptacle. This
recéptacle also serves to remove any impurities
of a chemical nature. Further purification is

mixture of the gas and air in the proportion
(volume) of 1 :12.5. Compared with other
gaseous mixtures, a mixturec of carbide gas
and air is explosive within very wide per-
centage limits, as shown by the following
figures.

Percentages of fuels which produce an
explosive mixture with air :

Petrol .. from 2.59 to 4.89%
Benzol .. ,, 1.5% , 8.09%
Methane . . . 5.09% ,, 25.09,
Coal-gas .. ,, 8.09% ,, 25.09,
Acetylene » 3.0% ,, 82.09%

The foregoing percentages clearly show how
great is the risk of explosion .with carbide gas
(acetylene) in a closed room. Consequently the
use of naked lights or smoking should be carefully
avoided in premises where acelylene generalors
are installed.
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Not only are mixtures of carbide gas and
air explosive themselves, but the gas in the
pure state can explode as the result of mere
impact if compressed at more than two atmos-
pheres. The pressure in the equipment should,
therefore, never exceed 1.5 atmospheres. A
gafety valve wbich opens at that limit keeps
the pressure below the figure mentioned above.
In no circumstances should the safety valve be
set to operate at a pressure exceeding 1.5
atmospheres, nor should _the safety valve ever
be rendered inoperative. The satisfactory
working of the safety valve must be checked
frequently. and at regular intervals.

A Highly Detonating Gas

One of the .principal difficulties which had
hitherto prevented the use of garbide gas
(acetylene) as a motor fuel is its low resistance
to detonation, this being lower than octane
number 40, while that of other fuels in currerit
use is as follows: good grade petrol, 74;
petrol-benzol mixture, 80; and wood gas, 105.
Several- methods are available for remedying
this disadvantage, such as by lowering com-
pression, or retarding combustion by the use
of more air or the addition of a liquid, such-as
water or a mixture of alcohol and water, which
will exert a braking effect on combustion. All
these -methods have their advantages, and
their disadvantages. L

The best solution would, no doubt, be ' to
have an engine specially designed to run on
“carbide gas only. But as we have to adapt

ourselves to existing engines, our problem
really consists in devising the best possible
compromise in the circumstances. We begin
by timing the engine for the use; in the first
instance, of a mixture of gas and air only,
without any addition. This mixture is so weak
that, owing to the fact that carburation takes
place slowly, there is no knocking whatever.
But as the efficiency of such a mixture is low,
then some alcohol s added, or a. mixture of
three parts of alcohol for one of water in order
to improve the output.

Owing to the tendency to self-ignition
shown by carbide gas when it is subjected to
high pressure, it cannot be compressed to any
degree for storage purposes. On the other
hand, as additional gasification oecurs in all
slide systems, owing to the fact that the moist
slime originating from the spent carbide will

_act upon_the fresh earbide even after the water

has been cut off, the equipment must include a
special container to receive the gas produced
by such additional gasification, and to yield
this gas up again when the pressure of the gas
i lowered.

The Part Played by Acetone

Acetone has the property o1 absorbing a
large quantity ot carbide gas and yielding it
up again when pressure is reduced. One litre
of acetone is capable, at a temperature of 15
deg. C. and under pressure of one atmosphere,
of absorbing 24 litres of ‘gas. The absorption
capacity of acetone increases with the pressure,

and diminishes with the temperature. Use of
this.property of acetone may be made in a gas
accumulator-such as embodied, for instance,
in the G.M. Carbor generator.

The latter contains charcoal, which sub-
stance absorbs acetone very readily.

All combinations of copper and acetylene
are explosive. Consequently, no component
parts or pipes made of copper can be used.
On the other hand, brass components may be
employed so long as they do not contain mare
than 70 per cent. copper.

Precautions

All acetylene gas users must exercise -the
utmost care in making sure that no gas can
escape from their generating equipment, not
only for the sake of economy, but also for
reasons of safety.- Acetylene is a highly ex-
plosive gas when mixed with air, within very
wide percentage limits. For instance, just a
spark or a naked light may cause the explosion
of a mixture of air and acetylene containing
only 3 per cent. of that gas. It is, therefore,
imperative to see that all joints, metal pipes
or rubber tubing are in perfectly gas-tight
condition. .

Particular attention should be given to the
pressure reducer which, if not absolutely gas-
tight, might allow a certain quantity of gas to
escape while the engine was stopped. This gas
would accumulate under the bonnet and
explode on the engine being started again.
This shows how very careful users should be.

»

"Cambridge Mechanical Mallet

A Novel Instrument for the Use of Palacontologists

HIS handy instrument, made by the

I Cambridge Instrument Company, Ltd.,

has been devised to facilitate tbe work of

the palaeontologist and others in removing

fossilised and similar specimens from the hard
rock in which they may be imbedded.

r

The Cambridge mechanical mallet in operation.

Although tree from vibration, the mallet
delivers up to 700 blows a minute, the rapidity
and strength of which will quickly remove the
heaviest, encrustation. It has been estimated
that the mallet will clear a specimen in one-
tenth the time possible with the more laborious
. non-mechanical methods.

Notwithstanding the efficiency of
the mallet for coarser work, the
perfection of its balance, and the
latitude of adjustment of both the
strength and frequency of its blows,
enable it to be used for delicate
work; The operator is advised,
however, to do the final clearing of
the less robust specimens by the
slower methads with which he is
acquainted. The strength of the
blow may easily be varied over a
wide range by the adjustment of a
control screw on the mallet handle.
Should a yet further range be needed
driving springs of graded strength
can be supplied, which 'can be ex-
changed for the existing one with
the minimum trouble.

Hardened Chisels

The chisels supplied are made of
specially hardened and tempered
steel, but owing to the severe con-
ditions of this work, they need
frequently to ‘be sharpened if the
best results are to- be obtained.
This need has been anticipated by
the provision of an emery wheel
carried on the driving motor. As
it is quite unnecessary to remove
the chisel from the mallet,. the
operator will not be induced by the
. tiresomeness of such repetition to
-delay in remedying the recurrent
bluntness, which would otherwise
jeopardise his work.

It should be added that another important
feature that .had a bearing on the design of -
the mallet, was the possibility of its use ih the
field. The field-worker is often unduly laden
on his return to the laboratory with the results
of his excavations, much of which is redundant
embedding material which will at once be dis-
carded. To obviate the need of transporting
this useless debris from the field, the mallet
may be used to make a preliminary clearing
of the excavated specimens immediately ex situ.

Operates on 12 Volts

Therefore, the mallet may be supplied to
order in conjunction with a twelve-volt driving
motor. This can be conveniently driven off a
car battery, or from any portable accumulator
of sufficient capacity. The same motor may
also be used off any mains supply in con-
junction with a suitable resistance or trans-
former. :

The . automatic mallet, which has been
designed in "collaboration with Mr. F. R.
Parrington of the Zoological Department,
Cambridge University, has successfully been
tried out under a variety of conditions. In
particular, the rapidity and ease with which
it dealt with a collection of Karro Vertebrates
from Tanganyika, encased in the hardest of®
rocks, is a testimony to its efficiency.

The standard outfit consists of a mallet,
driving shaft reduction gear, electric motor
(} h.p), pulley-wheel, and” small emery
grinding wheel.

ELECTR IC}‘AL ACCESSORIES

The folder issued by Highstone Utilities of
London, contains a good range of useful
electrical accessories which include morse
tapping keys, microphones, electric fires, irons,
crystal radio receivers, electric soldering irors,
kettles, small moters for working models,
electric clocks, all-electric portable radio sets,
and many electric fittings.
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Jaill First

A Semi-technical Survey of the Factors to be Considered in the Design
of the Canard Type of Aircraft

of an aircraft’s tailplane is reduced by

the fact that it lies in the region of
disturbed air caused by the passage of the
wings through it. At large angles of attack,
this turbulent region is particularly noticeable,
and the tailplane is consequently very in-
efficient. Varying the relative position of the
tailplane with respect to the fuselage has often
been resorted to in order to obviate this loss,
but whilst such modification may be effective
at’ certain altitudes it does not follow that this
is true throughout flight range. As an example,
-a high tailplane position is extremely good at
low angles of attack, but its-efficiency falls off
rapidly at about 12 degrees so that control
near the stall is relatively poor.

ON a conventional design the efficiency

Canard Type

The only real solution is to remove the tail-
plane completely from the region likely to be
affected by the wings, and so we get the tail
first, or ente or canard type in which the tail-
plane is mounted in front of the wings, and is
thus in undisturbed air. This would result in
a reversal ol the conditions. The wing is now
affected by the * tailplane ”* downwash, but as
the latter s relatively small, this loss is not
very considerable. o

(Canard or ente means ‘ duck,” although
the choice of this word seems an anomaly at
first. Possibly its derivation is found in the
fact that in flight the wings of these machines
appear a long way back and thus the resem-
blance to a duck in flight.)

There is no doubt that an improvement in
stability will result from such a layout, in
fact, it should bé possible to design a “ stall-
proof ” acroplane along these lines. The
biplane gliders built by the Wright brothers
about 1900, and from which the first successful
power-driven machine was built, were all
canard types. The tailplane was carried in
front of the biplane wings on outriggers and
its altitude could be altered by the pilot to
preserve longitudinal contyol. A vertical
rudder was later added behind the wings to
work in conjunection with the wing warping for
lateral control.

Many other of the early flying mackines
were canard types, as the stability of such was
greatly appreciated at the time. However, it
was soon discovered that aeroplanes flew faster
the ‘* other way round,” and in the mad chase
after speed, and still more speed, the canard
was generally disregarded, but a revival of
interest is noted in recent years.

Angle of Incidence

Now let us consider the mechanics of the
case. We, find that “in canard “designs the
‘“ tailplane "’ is set at a higher argle of incidence
than the wings, see Fig 1 (a), and thus is
lifting or carrying part of the loead in level
fHight. Fo‘l"] stability in horizontal flight then :—

= L+/ . ..
In =1b .. . (2)
where W = weight of machine.
L = lift of main wing.
a = moment anm of main wing,

i®e. distance of C.P.of main
wing to C.G. on Fig. 1 (a).
lift of * tailplane.”
b = moment anm of * tailplane.”
In order to simplify the analysis let us assume
that both the tailplane and wing have the
same aerofoil section and are identical in plan

i =

form, but not necessarily the same 'size.

Then I =CuLPS: V2 .. (3)

=CrLP/p SV? .. (4)

where St = area of * tailplane.”
S = area of wing.

Lift Curve Slope
Further, the slope of the lift curve of any
aerofoil i approximately a straight line from
zero lift to with-
t *in a few degrees
%% of the stalling
-~~. point, and thus
spdCur/da,or rate
of change of lift

o ey coefficient with
reCtiO)
< OF FIgh & angle of attack,

is constant. The
value of spCr/da
is about .07 for

Tauplane® most  acrofoils.

N Stelko From the dia-
ROt gram we  see
o - that the *tail-
- =3 plane ” is orgin~

ally set at an
angle of incid-
ence of ar de-
grees, and the
wing at aw de-
grees. Thus, the
tailplane is
always at ar-aw degrees incidence above that
of the wing.
Thus we can rewrite formula (3):—

1=Cy, [14.07 (ar-aw)) o/ Sz V? (B
and dividing this by (4) we getii—

_l-=[l+.07 (‘”‘fl)l St

L S .. (6)
Whence, solving for I and substituting in-(1)

{ (14 .07 (ar-aw))St }
7

Fig. 1 Diagramsof a Canard
type of aeroplane

W=L{I+ -

AY
from which the relative sizes and settings of
wing and ‘ tailpiece ” can be decided.

If, on the other hand, different sections are
employed for wing and * tailplane,” this re-
quires modification. The constant value of the
slope of the lift curve still holds good (neglecting
differences due to aspect ratio), and the
formulae for L and ! can be rewritten, thus:—

L = .07azw #/, SV?

Il = .07 azx °» S2 V?
angle of attack of

where azw = wing.

. measured from zero lifl.
azr = angle of attack of tailplane,
measured from zero lift.

Direction
of flght

et

€light

Fig. 2. Approximate elevations of the
Focke-Wulfe and the T.K.5

Eliminating ! as before, we are finally lefy,
with :—

sz{ 1492 Sr ]
. azw S (8)

It is seen that when the machine assumes a
climbing attitude, both ! and I increase
uniformly maintaining the balance of stability.
Actually, however, the centre of pressure
travel of the wing will be greater than that of
the tailplane due to the former’s greater chord,
which means that its moment about the C.G.
is reduced, resulting in a slight unbalance.
However, this effect is slight, and can be
overcome by suitable choice of aerofoil sections
for the * tailplane »” and wing.

Angle of Attack

When the machine reaches such an altituda
that the angle of attack of the tailplane is
about 16 degrees, see Fig. 1 (b), the latter has
reached its stalling angle and thus its lift, I,
rapidly falls off. The main wing is still several
degrees below stalling, however (actually
a t-a w degrees), and is thus lifting strongly.

‘his means’ a powerful negative (diving)
moment about the C. G. which brings the nose
down. Thus while the tailplane can be stalled,
the machine as a whole cannot, unless the
manoeuvre is carried out with such violence
that the inertia forces overcome the corrective
force of the wings and momentarily cause the
latter to stall as well. Such a stall is seldom
likely to occur and, in any case, could be
entirely prevented by fitting slots to the wing
and thus increasing its range.

Notable amongst the aircraft firms that have
been attracted by this *“ fool-proof *’ layout are
Focke Wulfe, Lockheeds, and the De Havilland
Technical School, " as well as many other
interested parties, mainly individualists.

The disposition of the various components
lends itself admirably to the tricyele under-
carriage, and as far back as 1932 the author
was privileged to witness the performance of
the Focke Wulfe ‘‘ Ente,” a twin engine, four-
seater type with tricycle undercarriage, and
was particularly impressed by its demonstra-
tion of stability and * fool-proof” flying at
Hanworth.

Thrust Line

Comparing this design with the T.K.5. a
product of the De H. Technical Studenfs. it
appears that the position of the thrust line on
canard types is very important. Extreme
difficulty was experienced in trying to get the
T.K.5 off the ground due to the fact that the
thrust line was some distance above the
centre of resistance. A speed of over 80 m.p.h.
could be reached on the ground with no signs
of lifting, rather the reverse in fact, and 1t was
suggested that, having attained this speed. the
engine should suddenly have been shut. off
when the machine would probably have
soared into the air straight away ! Howucver,
had it risen under these conditions, the starting
of the engine again would introduce a diwng
moment and a hurried descent ! Subscquently,
modifications were suggested, increasing the
angle of incidence of the * tailplane ” to lift
the nose, but the war has. unforturately,
brought no further news of this intercsting
little machine.

Fig. 2 shows approximate elevations of the
Focke-Wulfe and the T.K.5. not to any scale,
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and some intcresting conclusions can be
drawn. The thrust line of the former nearly
coincides with the centre of resistance, being
slightly below it, and thus there is little
tendency to nose up and none at all to nose
down when the motors are running.

Low C.L. of Resistance

The other machine is a low-wing job and
the *‘estimated” centre of resistance lies
approximately on a line about three feet below
the thrust line, thus being unavoidable on a
low-wing layout with an inverted, direct-drive
Gipsy engine. Thus with the motor running,

there is a strong diving tendency and in order
to get the nose to lift the * tailplane ” must be
adjusted to carry a considerable load, i.e. its

Air_scoop

\

Observation

February, 1942

new conéitions.

Now such a divergence between ‘‘engine
on " and * enginé off ” trim means throwing
considerable responsibility on the pilot, or the
fitting of a rather complicated control which
varies the tailplane incidence with the throttle,
and thus is departing from the desirable
* fool-proof ” characteristics. If this adjust-
ment were not carried out quickly, the sub-
sequent uneven motion with the tailplane
stalling at the peak of each phugoid would be,
to say the least, extremely worrying to the
pilot !

Thus thrust line position seems of paramount
importance and should be studied carefully in
deciding the general layout. A suggested
design for a simple single-seater canard is

of flight

Tricycle under- panels
carrisge
Twinr fins and
‘ rudders
@\
—y L 3 — ]
T H 1
[/ et

Fig. 3. A suggested aesign for a single-seater Canard

own “ flight ” load plus the load induced by
the engine.

It is thus possible to achieve balance, but
when the engine is shut off, a considerable
part of the down load on the tailplane dis-
appears and, if the incidence remains the
same, it will immediately rise and stall. This
does not mean that the whole machine will
stal], but it will rock up and down, describing
a series of phugoidal oscillations until the
wailplane is adjusted by the pilot to meet the

illustraed in Fig. 3, and also serves to show
some of the disadvantages of the type.

‘“ Cabane ” Mounting

In order to maintain the wing efficiency it
is desirable to place the tailplane relatively
high, which, with a relatively high wing
position, may mean mounting on a * cabane.”
This tends to obscure the pilot’s vision directly
ahead, and, more certainly, slightly upwards.
Wherever it is put it is going the ‘ blot out ”

some of the forward view and the optimum
position must be chosen .or the loss cown-
pensated for.

An upright engine is desirable for a single
engine machine, but, for a multi-seater. twin
engines mounted on the wings are a far better
arrangement. However, the machine is quite
small, and we are thus more or less confined
to a single engine.

Now, we must have the engine somewhere
near the C.G., or else balancing will be a very
real problem, which automatically places it
near the main wings, i.e. aft of the fuselage,
whence a pusher propeller is the obvious
solution. There are two main difficulties to
overcome here; firstly, the fact that the wing
centre section and engine are going to interfere
with one another, necessitating great care to
ensure that the structure is as strong as
possible and, secondly, it is anticipated that
the cooling of the engine might prove trouble-
some. Scoops can be so arranged to deflect
air on to the cylinders in the normal way.
In theory relatively simple; in practice——well,
the author anticipates that some experimenting
would have to be carried out to get good
results.

Having decided the salient points, the rest
of the layout fits in fairly easily. The. tailplane
spoils the downward view and, as this is im-
portant during landing, observation panels are
included in the fuselage, at the lower front.

Resistance of Tailplane

Now the drag of such a design is higher than
the conventional type owing to the extra
resistance of the * tailplane,” at a moderately
high angle of attack, and so it is not suited for
“fast ” work. Bearing this in mind, it would
seem advisable to fix the undercarriage,
streamlining as far as possible, and sacrifice a
few m.p.h. to save a little weight and con-
structional worries. :

Flaps are practically essential if the landing
speed is to be kept down to reasonable limits.
The altitude of the plane is about 10 degrees
when landing (i.e. tailplane just stalling), with
the main wing lift several degrees below
maximum, so that in order to increase the lift
value at low speeds some form of auxiliary
device is advisable.

The resulting type should prove particularly
interesting, although no spectacular perform-
ance is anticipated. R. H. W.

.

Protective Coatings

How Metals Such as Steel and Iron are Protected Against Corrosion

THE chemical instability of metals, espéecially
of steel and of iron, cause them always to
tend to revert to the oxidised state in which
they are found in nature, and introduces one
of the most serious maintenance problems in
engineering. The provision of protective
coatings against metallic corrosion (often com-
bined with erosion in hydraulic engineering)
is, therefore, a subject of first importance.

i

Iron Castings

Anti-corrosion coatings for iron castings
used in waterworks practice are usually of the
much specified Dr. Angus Smith’s solution
type, and have been outstandingly successful.
Smith’s solution, which is applied at tem-
peratures between 350 deg. and 450 deg. F.,
has the following composition : coal tar 112 1b.,
tallow 7 1b., quick lime 10 Ib., pine resin 4 Ib.,
coal tar naphtha sufficient to thin.

The improved dipping solution employed
in our works has also a tar basis, with the
addition of rubber compounds, thinned by a
special dipping oil. The tar used isin accordance

with B.S.S. No. 76, 1930 (1). Castings destined
for tropical climates are given an anti-
corrosion coating of harder texture, having a
bituminous base. An important characteristic
of both these coatings is their toughness and
freedom from any tendency to chip with rough
handling of the castings.

For Steel Protection

The protection of steel, with which corrosion
generally tends to be much more rapid than
with iron, is a matter which has been very
closely investigated. For general waterworks
purposes the use of good quality bituminous
enamel has been found simple, inexpensive
and effective. Ordinary paints on the other
hand, including those with lead and metallic
bases, have not proved so successful for under
water protection of steel, especially when any
abrasive influences are present tending to
cause erosion. A recently reported investiga-
tion in the U.S.A, to discover an effective and
economical protective coating for steel sluice
gates, revealed the following procedure which,

it is claimed, gives satisfactory results:—
Firstly: complete removel of all mill scale,
eibher by acid pickling or sand blasting.
Secondly : inhibitive treatment of the newly
cleaned surfaces with a phosphoric acid-
sodium dichromate solution. Thirdly: applica-
tion of at laest three coats of synthetic phenol
resinoid tung oil varnish vehicle paint,
pigmented to suit the particular eonditions.

Other processes used with success to combat
combined corrosion and erosion of steel
structures include the use of tar compounds
to which have been added cement and grit in
various proportions, and of special cements
which are sprayed on touthe steel in relatively
thick coatings, sometimes reinforced with
steel wire fabric previously spot welded to the
steel surfaces.

Two important factors in the preservation of
steel are: (1) to ensure wherever possible that
all mill scale is removed prior to trecatment;
and (2) to secure a continuous protective
coating free from pin holes and porosity.
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small Scale Cosmetic Making

An Interesting ‘Activity for the Enterprising Amateur

HE mild famine in cosmetic preparations
which has occurred during recent times

has been occasipned not merely by the.

increasing scarcity of some of the raw materials
used in cosmetic prcduction, but, also, by the
increased demand which has arisen for these
once derided preparations.

There are few women nowadays who do not
enlist the aid of cosmetics at least to some
extent as a means of heightening their natural

attractions and, this Leing the case, the man

who has the ability and the ingenuity to
produce a few simple “ beauty preparations ”
in his own amateur laboratory, or workshop,
will find an ample outlet for the products of
such activities.

It is still possible to purchase at various
druggists’ shops, and from wholesale sources,
small quantities of the main cosmetic-mnaking
materials, so that any scientifically-inclined
individual, provided that he goes about his
task with care, will, at least, be able satis-
factorily to meet ‘‘local demands ” in respect
of the more straightforward articles of cos-
metic use.

Cosmretics, in general, are simply-prepared
products. Their making, however, does
definitely call for some manipulative skill
(waich is easily acquired) and for some experi-
ence. Also, the e is the fact that many of the
succes sful present-day beauty preparations are
manufactured t> secret formulae. For these
reasons, it may be possible that the beginner
in cosmetic production will not immediately
hit upon the precise article which he essays to
bring into being. He will have to be prepared
to experiment.

Toilet Powders

Perhaps the class of cosmetic products for
which there is the most demand is that which
embodies the various face and toilet powders.
These are essentially simple in constitution.
For example, an excellent toilet powder for
after-shave nse, perspiration-absorption, and
similar purposes can be made up by mixing :—

Tale 4 . 8 parts
Borie acid . 1 part
Starch . 1 part

This preparation, if necessary, may be per-
fumed by adding to it a few drops of any
concentrated alcoholic perfume.

The preparation of a successful face powder
is a little more difficult operation, but it is a
task which admits of endless variations.

In general, face powders must have three
properties, viz., adherence, opacily and slip.
The property of adherence, by which is meant
the clinging character of the powder, is im-
parted by a metallic salt of steari¢ acid, such
as zinc or magnesium stearate, or by starch or
kaolin (China clay). Opacily signifies the
covering power of the powder, which property
is mainly counferred by zinc oxide, chalk or
titanium oxide, whilst slip denotes the manner
by which the powder goes on easily and
evenly over the skin. This latter property is

conferred by the existence of talc in the.

powder.

There are literally hundreds of different
formulae for face powders, as reference to any
book of formulae will show. .The following,
however, is a good all-round standard formulae,
which is capable of considerable individual
variation :—

Tale = e .. 50 parts
Precipitated chalk NARIGN ,,
Zinc oxide .18,

Zinc (or magnesium) stear-
ate e og . D

.will result. In every case the

Kaolin (China clay) . 15 parts
Starch j 5 o b ”

The above materials must, of  course, be

perfectly pure and quite dry. It is best to

ensure their freedom from moisture by placing

them in a warm oven for several hours. The

ingredients must be ground to the finest

Steving an ingredient of face powder—a highly
important operation in the manufacture of
these preparations.

possible degree of pulverisation, and, pre-
ferably, they should all be sieved through silk
or at least tlmough a No. 300 wire mesh.
Intimate mixing of the ingredients is also an
essential.

It is in all cases mnecessary to colour or
*“shade ™ the resulting face powder. This is
done by mixing one part of the pigment with
nine parts of tale, this latter mixture being
called the * colour base.” TFinally, the face
powder, made as above, is coloured or “‘shaded”
by mixing five parts-of colour
base with every 100 parts of
powder. '

The “raw ” colour must
on no account be added-
directly to the powder, other-
wise faulty colour shading

face powder must’always be
coloured or shaded by in-
corporating various amounts
of different colour bases with
it.

Colour Bases

The best materials for
making the necessary colour
bases for the different face
powders are as follows :—

Rachel or Cream powders.
Yellow ochre.

Brunette powders. Equa!

parts  yellow ochre
base and burnt sienna
base.

Flesh-colour powders. Yellow ochre, plus
rouge or geranium.
Scarlet powders.” Rouge.

To take one example. Suppose we desire to
make a Brunelle powder. In this instance, we
prepare two colour bases, the one containing
one part yellow ochre mixed with nine parts
tale, and the other containing one part burnt
sienna mixed with nine parts of tale. We mix
these two colour bases in equal proportions,
and of the resulting * Brunette ’ base we mix:
five parts with every 100 parts of the plain
tace powder.

It is as well to have a small amount of burn
sienna bhase on hand, this being useful for
dulling down any powder which is too brightly
coloured.

Yellow ochre, burnt sienna and other pig-
ments can be obtained from any colourman.
Like all the other ingredients of the face
powder, they must be perfectly moisture-free
and finely ground and sieved.

Powders are perfumed by adding a few
drops of any alcoholic perfume to the finished
product. Beware of perfuming the product too
strongly. A faint, clinging perfume is far more
attractive than a strong and blatant one.

What are known in the tride as ‘ Rouge
Compacts ”’ are frequently in demand. These
are merely compacted discs of powder material
which impart small amounts of powder to the
puff when the latter is gently wiped over them.
A good rouge compact can be made according
to the following formula . —

Carmine .. . 1 part
Tale .. 21 parts
Gum acacia . 1} parts
Ammonia . a trace

First mix the carmine, tale and gum acacia in
a mortar. Add a drop of two of ammonia and
a little water. Pound the mass into a stiff
paste, adding extra water if this be necessary.
finally, add a few drops of perfume, and fill
into moulds at once. The material will harden,
and will then be fit for use. Any small, shallow,
round tins can be employed as moulds.

“ Liquid ”’ Powders

* Liquid ” powders are in great favour in
some districts. These are merely suspensions
of the powder ingredients in water. - A satis-

factory formula for a liquid powder is the
following :-

Grinding pigments into * colour bases” for the shading of

cosmetic powders.
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Making vanishing cream. !
vessel surrounded by hot water, and electrically stirred

Light magnesium carbonate 1 gram.
Zine oxide . . 10 gram.
Yellow ochre 0.02 gram.
Burnt sienna 0.02 gram.
Glyccrine 5 ces.

Water (preferably dlstlllcd) 100 ccs.

The ingredients are mixed together in a mortar
with a littie of the water until a smooth cream
is obtained. Gradually, this is thinned out
with further additions of water and glycerine
until the whole of these ingredients have been
added. A few drops of perfume may, of course,
be added, and, naturally, the colour of the
“liquid’® powder can be varied by ringing the
changes on the incorporated pigments. By
slightly increasing the colour-proportion in
the above formula a good ‘‘sunburn tan”
preparation can be made. Before using these
preparations it is always very necessary to
* shake the bottle.”

Vanishing Creams

Vanishing creams are important prepara-
tions nowadays. All of thém, however, are
nothing more nor less than emulsions of
stearic acid. Just at the moment stearin or
stearic acid is in short supply. but it is normally
quite plentiful, costing about a shilling a
pound. Vanishing creams contain up to 75 per
cent. of water. Hence their sale at heightened
prices has always been a profitable proposition.

Perhaps the best vanishing cream is made
with an emulsifying material known as
triethanolamine, but as supplies of this chemical
are now Government-restricted, we will confine
ourselves to describing the ‘almost equally
satisfactory method of making a vanishing
cream by means of ammonia.

The following is the basic tormula- for this
type of vanishing cream :—

Stearic acid . . . .20 grams.
Glycerine 4 ces.
Strong amnionia 1.5 ces.
Water . 72 cos.

Place the stearic acid in a jar surrounded by
hot water so that it melts to a clear liquid. If
possible, arrange for this to be stirred at high
speed by means of an agitator blade attached
to a vertical electric motor. In default of this
motor, use a fork to whip up'by hand the
contents of the jar at the hizhest possible
speced. During the agitation of the mol'en
stearic acid gradually add about 65 ccs. of the
~water (previously heated to boiling-point and
containing all the glycerine specified in the
formula). Dilute the strong ammonia with the
remainder of the water and at once add it to
the mixture, stirring rapidly all the time.

The stearic acid is placed in a

Finally, continue the stir-
ring until the resulting van-
ishing cream has cooled
down to normal tempera-
ture, and during this
cooling-down add a few
drops of “perfume. The
vanishing ecream ' should
have a “ pearly ” appear-
ance (due to the presence
of free stearic acid drop-
lets) and it should be kept
in containers having tight
lids in order to prevent
its going Imrd owing to the
slow @vaporation of water
from it.

Skin creams, massage
creams and similar pre-
parations are merely per-
fumed variants of ordinary
cold cream, the standard
formula for which prepara-
tion is as follows :—

Liquid p&raﬂin

61 cen

White wax (Not
paraffin wax) 19grams.
Borax .1 gram.
Water .. 20 ces.
Melt the wax and then add the oil and heat to
about 80 deg. C. Dissolve the borax in the
water (heated to about 80 deg. C.) and add
it to the white wax solution. Stir rapidly
and well. Allow to cool, and during the
cooling add about 0.1 cc. perfume essence.

Lipsticks

Lipsticks provide an interesting preparative
task for the amateur chemist. These are
essentially wax mixtures containing colour.
A good formula for a lipstick compound is the
tollowing :—

Vaseline 73 ozs.
Beeswax .. 5 ozs.
Spermaceti

200 grains
‘Carmine .. 6 drams.
The ingredients are

melted together and the
eolour (carmine or other
pigment) added. If re-
quired, a few drops of
perfume may be stirred
in when the mixed waxes
are just on the point of §
re-solidifying. The mat-
erial should then be
gently heated again until
it is able to be poured into
wooden moulds.

A good lip-stick mould
can be made easily by
drilline a number of
4-inch diameter holes to
a depth of about three
inches in a sound block ©
of wéod. The wood is then

Two halves
of Mould
N

\
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T T T

R

e

The 1wo parts
for forming a
lipstick mould

carefully sawn across, thereby sectionising the
holes. For moulding purposes, the two halves of
the wooden block are held firmly together by
means of ecramps or even strong rubber bands,
and after the lipstick mixture has solidified in
the moulds, the two halves of the wooden
block are pulled apart, thereby rendering the

removal of the lipsticks an easy matter.
Before pouring, the interior of the moulds

should be well lubricated with liquid paraffin
or almond oil. Various ¢olours can be imparted
to the lipstick mixtures by the use of wax or
oil-soluble dyes such as eosin. Rouge may
also be used.

Nail Varnishes

Nail varnishes are easy o1 preparatioh.
Make a mixture of equal parts of amyl acetate
and acetone, and dissolve in this serap
celluloid until a thick, viscous liquid results.
Colour this with a few drops of surgical spirit
(or even methylated spirit) in which some dye
has been dissolved. A fair amount of colour
is necessary, and if the varnish tends to dry
dull, increase the amount of amyl acetate in
the celluloid solution. Remember always that
nail varnishes are inflammmable.

Hair fixatives for male use are in considerable
demand ‘at the present time. These are made
from gum tragacanth. A good formula for a
hair fixative is:—

Gum tragacanth . lpart
Boric acid . 1 part
Water 200 parts

Dissolve the boric acid in the hot water. Allow
to cool and then pour the liquid over the gum
tragacanth contained in a jar. Allow to stand
overnight, and then stir the swollen mass until
a uniform cream has been obtained. Perfume
as desired. Tn order to prevent the cream from
going mouldy, add a teaspoonful or two of
surgical spirit to every half-pint of cream so

The first stage tn the making of nail varnish. Preparing the cellu-
loid solution by dissolving scrap celluloid tn an appropriate solven:

made. [f the cream is too thick, thin down
cautiously with water. A trace of dye can be
added to impart colour, if desired. For best
results, the final preparation should be pressed
through a muslin rag.

Astringent lotions for relaxed skins and
after-shave use are numerous: An all-round
formula for a preparation of this typp is:

lum .. Tloz
Potassium carbonate 1 oz.
Glycerine 1 oz.

Water (or Rosewater) . 10 ozs.

To the ahove ingredients properly mixéd
and dissolved, add water to bring the volume
up to 1} pints. If rose water is not used in the
above formula, a few drops of any required
perfume can be added.
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Peculiar Wings

Details of the Stepped Section. and the Non-Stall' Arrangement

suggested by T. O. Kimpton, one of the

lesser known pioneers who has had intimate
connection with the aircraft industry dating
back before the last Great “War, and whose
friendship I have been fortunate enough to
claim for several years.

The basic idea of the stepped wing is a
scction on which the top surface is not con-
‘tinuous, but is broken up in the form of a
step, situated about one-third of the chord
length back froin the leading edge as in Fig. 1,
somewhat after the style of an outboard
motorboat hull inverted. It was thought that
besides giving characteristics similar to that
of a ‘full” section, shown dotted on the
figure, the burble point (i.e. stalling point)
might occur at higher angles of attack.

THE original *‘ stepped wing ”’ section was

’ |
r—<'—>-
i 4 Chorg |
Fig. 1. The principle of the stepped wing.

Fig. 2. Illustrating the air flow over a stalled
wing.

Airflow

To understand this we must get some idea
of the airflow over a stalled wing.: Fig. 2(a)
shows the flow aver an aerofo’l that is stalled,
indicating the break-away -over the top
surface and the consequently turbulent wake
indicating high drag. By applyifig suction to
the rear of the top surface Fig. 2(b), this
turbulent flow is once again reduced to mainly
laminar flow at the same angle of attack.

It is thought that the introCuction of a step
might produce this suction effect and at the
same time preserve the characteristics of the
full aerofoil, which would result in a general
inerease in performance. Due to other interests
at the time, the subject was not pursued
farther, and many years elapsed before it was
again taken up. Experiments were conducted
with models fitted with such wings and it was
endeavoured to compare their performance
with conventional types. Unfortunatcly, no
wind tunnel tests werc made, and so the
results obtained were mainly qualitative and
not quantitative.

By R. H. WARRING

In general, it appeared that the.normal
aerofoil charactéristics were maintained and
control was quite good around the stalling
angle, this being particularly noted on the
models observed by, the-author. However, it
is impossible to give any conclusive statement
in the absence of test data, although the
subject definitely proved interesting enough
to warrant further development.

We can, however, consider the question
from a theoretical side by analogy with similar
floyvs. It was at first argued by many people,
the author included, that the presence of a
step would cause the airflow to break away
from the top surface at the step at all angles
of attack, with a consequent loss of lift and
an carly stall.
sideration, it appears that, provided the depth
of the step is not excessive, there is little
chance of this occurring from observations in
a smoke tunnel of the flow over an aerofoil
fitted with a *‘ spoiler.”

Position of ¢ Spoiler *’

A spoiler is a slat fitted to a wing parallel
to the direction of airflow across the wing in
an unyawed position, which lies flat against
the top surface when not in use, but can be
raised when desired -to break up the airflow
and destroy the lift, thus steepening the
gliding angle. Its use is generally confined to
high performance sailplanes, which, with their
extremely high lift;drag ratio, and con-
sequently flat gliding angle, find some difficulty
in landing.

Now when the spoiler is only partly raised,
the result is an increase in lift. The streamlines
are deflected upwards slightly, flow smoothly
over the spoiler, and then return to follow the
upper surface of the aerofoil as shown in
Fig. 3(a). From this it scems logical to deduce
that the flow over a stepped wing would also
tend to conform to conventional streamlines,
with a slight * hump,” as in Fig. 3(b) corres-
ponding to the flow over a section something
like Fig. 3(c). The * dead * region in Fig. 3(b)
would thus be contributing a strong suction
tffect which we have seen will tend to delay
the stall, although it is probable that there
will be some eddying here as well.

Increased Range of Incidences

Thus, -from a study of the streamlines it
seems possible to predict that a stepped wing
will have a slightly higher drag value at all
angles of attack than that of a similar full
section, although this may be negligible for
small steps but at the same time the useful
range of incidences should e increased. The

_effect will obviously depend upon.

(i) The shape of the basic aerofoil section.
(ii) The depth of the step.
(iii) The position of the step.
(iv) The velocity of the airstream (pos-

sibly).
(iv) follows from the fact that at very low
speeds or very high speeds- the streamline flow
may possibly be distorted.

It would seem that little advantage would
be gained by *‘‘ stepping *’ a thin secfion and,
indeed, the resulting structure by still further
reducing the thickness will be very weak and
twist easily. Its application, then, is mainly
confined to thick sections. |

The depth of the step is the most important
of all these criteria, and it is impossible to give
any general rule in the absence of suitable

However, upon further con--

experimental data. It seems probable that
there will be an ** optimum ”’ depth depending
‘upon the profile of the basic aerofoil.

The position of the step does not appear to
be critical. T. Q. Kimpton suggested that it
be placed at the point of maximum thickness,
but, in general, a point of from 30-40 per cent.
of the chord length from the leading edge
will be -found suitable, depending, of cqurse,
on the original profile of the aerofoil again. .

Mechanical Difficulties

A further development of the stepped wing
at once suggests itself, namely, that the whole
of the step portion be hinged at the leading
edge so that its attitude may be varied at will,
giving, in effect, ‘a variable. camber wing.
Experimental types in which a normal wing
section is used, and the camber controlled by
the pilot have been built, but little success
has resulted due to the mechanical difficulties
being too great. If the same effect could be
given by the adjustable step then the majority
of these difficulties are removed.

Referring to Fig. 4(a), it will be seen that
the basic section is quite thin—a * high
speed ’ type—and the top surface from A to
B consists of a flap lying flush with the surface
of the aerofoil, but hinged at A. To transform
this high speed section into one with high
lift characteristics, the flap is raised to

Snoiler

Fig. 3. Illustrating the effect of using a-

“ spciler.”

Fig. 4. The principle of the variable unng
Slap.
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position 2, Fig. 4(b), where the basic aerofoil
is now completed by the dotted line. The
diagram is exaggerated somewhat to clarify
it; the actual flap movement would not be as
great as this.

At the intermediate ‘position 1, Fig. 4(b),
the resulting section is ofic of modecrate lift
which could be used to advantage during the
take-off, where the high drag of position 2
(a high lift section has a proportionately high
drag) would probably be detrimental. For
landing, however, position 2 is ideal.
high lift and drag asstres a low speed and
fairly steep gliding angle, so that flaps could
be dispensed with, and if the suspected increase
in the stalling angle of the stepped wing is

iybg’
.

Fig. 5. ‘Slar A closes opening, when XY
raised slides forward as indicated by arrow.

Cylinder

p < .

\ Axis of Retation
Fig. 6. Rotating cylinder device.

proved, will also replace slots to some extent.

‘“ Floating " Flap

An alternative suggestion is to have the
whole of the section AB * floating,” i.e.
independent of the pilot’s control. It could
be spring loaded so that it was normally fully
open (position 2), but as forward speed in-
creased, e.g. as in aceelerating for the take-off,
the increased pressure on the surface due to
the velocity of .the air, causes it to tend to
shut, finally lying flush with the surface as
high speed is approached. Employed as such,
the speed range of an aeroplane ‘would be
considerably increased in a similar manner to
that of a controlled step adjustment.

With a normal aeroplane a high-speed wing
usually means a high landing speed, whereas
the step, floating or controlled, would give
all the advantages of a thin section at high
speeds, that of a thick section at low speeds,
and also any intermediate section.

The idea is worthy of development, and it
is more than a pity that the present war has
caused a complete abandonment of experi-
mental work along these ines. A combination
of an adjustable step and a fully slotted wing
(the slot running the whole length from span
to span), on which the author was working
should give an extremely useful range of lift
over a very large range of incidences. The
layout is illustrated in Fig. 5.

Rotating Cylinder

The other “ peculiar wing ” -which comes
within the scope of this article'is another type
on which the author has only qualitative
data, but nevertheless this does not detract
from its general interest. The model tested
was of normal aerofoil profile in which the
nose was replaced by a cylinder—see Fig. 6.
This cylinder was free to rotate about an axis
parallel to the wing span, and was power
driven.

It was hoped that this arrangement would
preserve laminar flow over the aerofoil at
angles of attack near and beyond the stalling
angle, and the results more than exceeded
expectations. With the cylinder rotating in
the direction shown by the arrow on the
diagram, the angle of attack could be in-

The.

creased to about 80 degrees without the
streamlines breaking away from the aerofoil
contour, as shown by cxperiment, conducted
in a smoke_tunnel Fig. 7(a) illustrates this.

At some angle of attack slightly below this,
the cylinder was stopped, whereupon the flow
immediately broke away in a * super stalled
pattern as in Fig. 7(b). Upon restarting, the
eylinder flow was once again changed to that
of 7(a).

High Drag Value

Naturally enough the drag value of the
aerofoil at such a high angle of attack would
be quite high, but so also would the lift.
With such a wing, extremely low speeds could
be obtained by utilising the cylinder effect as
follows :

The ’plane is a normal high speed type,
except that the front of the wing is replaced
by a cylinder as above. This cylinder is nor-
mally stationary, but when for any reason
the pilot wishes to fly slowly, he engages a
clutch drive from the engine to the cylinder,
setting it in rotation (one cylinder for each
wing half). Then the pilot can approach
80 degrec angles of attack without stalling
his machine and, because of the high lift and
drag valueg, low forward speed is possible.

" An obvious disadvantage is at once apparent.
The ’plane itself is * cocked upy’” at a stcep
angle, and to land in this attitude would
demand an extremely * stilty > undercarriage.
This would be bad enough on a fixed gear,
where its drag would be excessive, but to
retract such a gear would involve severe con-
structional difficulties and weight increases.

The only solution would seem to be an
arrangement whereby the whole wing could
change its attitude independent of the fuselage.
That is; it would be pivoted about an axis
perpendicular to the direction of flight and
under the control of the pilot, so that whatever
the incidence of the wing, the fuselage would
still remain at the same attitude with respect
to the horizontal.

Structural Difficulties

That is only a suggestion. The structural
difficulties are great, but it is beyond the scope
of this article to deal with them here. Suffice
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to say that with the increased use of auxiliary
devices which increase the range of incidences
of the wing, this problem of the attitude of
the 'plane becomes more acute.

Even to-day it will be noticed that fuselage
shapes tend to a straight top and upswept
underside, espeéially on designs where attempts
have been made to have a relatively low
landing speed, so that a ‘' three point”
landing is possible without an excessive length
of undercarriage leg. ‘If we go on pushing the
stalling angle up still further, then something
in the nature of a wing with adjustable
incidence will become a necessity to take
advantage of such devices.

Fig. 1. Diagrams illustrating the effect of
increased angle of attack.
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Crazy Camera. By Claude A. Bromley. Pub-
lished by The Focal Press. 98 pages. Price
6s. 0d. net.

N this book the author, who has achieved a
considerable reputation for his “ crazy
camera ’ pictures gives away, in a very
entertaining manner, all the tricks and stunts
of photomontage. The keen amateur photo-
grapher will find many practical and valuable
hints that are-disclosed for the making of the
remarkable illustrations in the book. The old
saying that ‘ the camera cannot lie >’ seems
to be a thing of the past when viewing the
bfantfstio wonderfand “as presented in this
ook.

Accumulator Charging. By W. S. Ibbetson,
AM.IEE. Published by Sir Isaac Pitman
and Sons, Ltd. 166 pages. Price 6s. 0d. net.

THIS book, . which is a seventh edition, is
intended for the use of all interested in the
charging and upkeep of accumulators for
various purposes, including ‘wireless work,
motor-cars and cycles, and country house

lighting. The text is divided into twelve
chapters, covering, amongst other subjects,
Electrical Power; Effects of Charge and
Discharge; Modern Accumulators; Battery
Charging on D.C. Supply; Generator Methods
of Charging; Repairs and Workshop; and
Country House and Private Plants. In the
appendix, a list of typical questions is given,
as set for the City and Guilds of London
Examination, in connection with motor
vehicle electrician’s course. The book is well
illustrated with line diagrams, and also con-
tains an index. i

-The Story of Electro-magnetism. By Sir William
Bragg, K.B.E., F.R.S. Published by G. Bell
and Sons, Ltd. 64 pages. Price 1s. 6d. net.

PECIALLY written for -the Air Training

Corps, this informative little book, by one
of our leading physicists, describes in a very
interesting manner the great scientific dis-
covery on which wireless is based. The
fundamental principles of electro-magnetism,
and the successive contributions of the early
pioncers from Volta and Oerstéd to Clerk—
Maxwell to Faraday are briefly described.
There is a peculiar interest in the study of the
methods adopted by these pioneers in gradually
unravelling those electrical problems which
made radio possible. There are several line
drawings in the book, and it is interesting to
note that the sketchesd that illustrate Faraday’s
work ,are copied from the originals in the
margin of his diary.
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dcroplane propellers receiting the final test before despatch. The propeller is being tested in
a factory which constructs these essential aircraft parts.

Automatic Recording Log

HE United States Civil "Aeronautics

Administration are carrying out experi-
ments which, if successful, will eliminate the
-need for aeroplane pilots recording a log of
their instrument readings. The principal part
of this new automatic instrument log is a
small light-weight high-speed camera, which
is designed to photograph the many instru-
ments of the aerpplanc at regular intervals.
Similar apparatus has been used before, but
the new project on which American scientists
are working is claimed to be much superior to
any of the previous designs. The film used is
sensitive to infra-red light and is several times
faster ‘than those previously used. An auto-
matic timing device is fitted to the camera,
and a special intensive type of light, flashing
from an extremely short time interval, is
expeeted to eliminate blurring caused by the
vibration of the instruments. The administra-
tion is also working on another photographic
device for rccording other information about
the performance of an aeroplane during flight.

New British Bomber

HE name of Britain’s latest long-range

bomber is the Lancaster. Details of the
machine are secret, but it is stated to carry a
very heavy bomb load. It is to be built in
Canada at the request of the British Govern-
ment.  According to Canadian reports, the
Lancaster can be equipped with four Bristol.
Hercules engines. It is thought that this
machine is the answer to critics who have been
demanding faster and lighter bombers for
attdcks on Germany.

Fighters Flown from America

FIGHTER aircraft from America may soon
be ferried to Britain by way of Greenland
and Iceland. With eight *‘ hops,” the longest
ocean crossing would be about 850 miles.

Auxiliary petrol tanks are being fitted to.

fighters manufactured in America. With these,
such machines as the Lockheed Lightning, a
twin-engined long-range fighter, would be able
to make the 2,000-miles flight to Britain
without a stop. Hitherto, ferrving has heen
limited to long-range bombers, which have
been flown over in large numbers.

An Anti-tank Aeroplane

HIS Russian Air Force are now using a new
enceialised anti-tank aeroplane which is

The World of Aviation

R.A.F. photographers working in mobile units concealed in a wood or beside a country lane,

said to be fitted with a 37 mm. cannon or even
larger. It has been -described by a British
officer in Moscow as the most important
invention the war has yet_ produced. When
in operation it flies just above the ground
where enemy fighters cannot easily attack it,
and A.A. guns find # difficult to hit the swiftly
moving target.

“Hot Air " 'Plane

THE principles used in Italy’s propellerless
“hot air” ’plane which flew over Rome
recently have been widely known for many
‘years, although exact.details of the new ’plane
are known only to a few Italian engineers.
It is thought that this particular eraft is a
development of the jet-propelled Caproni
which made a flight nearly 18 months ago.
The speed reached with this type is under-
stood to be 150 m.p.h. Air taken in at the
front of the machine is heated, compressed,
and expelled from the rear through.a high
pressure jet. It is kifwn that its possibilities
are still béing investigated by Germany.

Aerial Photography

ORKING in mobile® photographic units,
concealed in a wood or beside a.country
lane, aré some of the finest craftsmen of the
R.A'F. They form tlie photographic sections
of the Army Co-operation Command squad-
rons, and, taough little may be heard of their
cnterprise and skill, they are doing much to
keep the Army supplied with a continual flow
of important photographs taken from the air.
Speed is onc of their watchwords. Rapid
production of photographs required for in-
formation, and clear and well-defined prints
are demands they always have to mest.
Modern equipment is helping them to provide
the Army with remarkable pictures of military
value. If nced be, a rough print, adequate for
urgent requirements, can be produced in a few
minutes. >
Five vears aca the time ocenpicd by the

i

form the photographic sections of the Army Co-operational Command’s Squadrons and do
much to keep the Army supplied with a continual flow of important photographs taken from

the air.

The pilots are all keenly interested in this Army Co-operation work.. The tllustration
shows airmen fitting a camera to an aircraft before a flight.
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same procedure was at least half-an-hour.
Nowadays, moreover, if finished photographs
are wanted, ten of these, from ten different
negatives, can be ready in nine minutes. The
camera, electrically controlled by the pilot,
can automatically take pictures every two
seconds, and it has been adapted, with the
mcreased speed-of newer types of aireraft, to
produce . first-rate photographs™ while the
reconnaissance aeroplane may be travelling at
over 200 miles an hour. Such excellent pictures
are now being produced by Army Co-operation
and other R.A.F. squadrons, and 8o great an
advance has been made in British photographic
methods, that the Germans have been out-
classed. An instance of this is to be found at
one Army Co-operation Command station,
where an undeveloped film from a Nazi
reconnaissance 'plane, which had crashed, was
discovered, after it had been developed, to be

much inferior to a similar photograph of the_

same stretch of country taken by a British
camera in an R.A.F. aircraft.

New Torpedo Plane

ESTER P. BARLOW, an American in-

ventor, has stated that he has offered the
U.S.A. Navy Department designs for a long-
range aeroplane that w8uld * sink any battle-
ship.” According to Barlow, the aeroplane
would be equipped with a secret torpedo-
launching device he has invented. He adds
that the invention has been recommended to
the Navy .Department by the National
Inventors’ Council, and says that the Glenn L.
Martin Company, of Baltimore, Maryland,
builder of flying boats, is ready to produce the
acroplane.

Portable Airfield

PORTABLE metal airficld has been put

together in two weeks by U.S. Army
engineers. It will allow combat planes to land
safely on what was a sandy, rolling Carolina
field. The 1,000-ton sectional strip designed
to accommodate the fastest and biggest planes
was carried in eighteen railway wagons.
Smaller strips were locked together to form a
metal runway 150 feet wide and 3,000 feet
long. There arg holes in the strips to allow the
grass to grow through.

Hurricane Six Years old

HE world’s best ‘fighter, the Hurricane,

celebrated its sixth birthday on November
Gth. It was designed by Mr. Sydney Camm in
1934, and is still being produced in larger
quantities in this country than any other
fighter. No fighter, past or present, has shot
down as many enemy aircraft. Pilots who,
since flying Hurricanes in the Battle of Britain,
have had experience of other types, declare
that it is the machine from which it is easiest to
shoot accurately. Its outward appearance has
remained almost unchanged, though many
changes have been effected, mostly in its
armament.

U.S. Aero Engines

IT was recently revealed by the Office of

Production Management that sufficient aero
engines are now being manufactured in the
United States to power 2,000 aircraft each
month. Most of them are in the 1,500 to 2,000
h.p. class, and include an enormous supply for
Boeing Fortress and Consolidated Liberator
four-engined bombers, as well as Catalina
flying boats.

Canada Building New Fighters

SPEAKING recently at Brantford, Ontario,
Mr. Ralph Bell, Director of Production,
said that a decision had been reached to manu-
facture a new secret fighter in Canada, which
has been designed for Britain. Large four-
engined bombers are also to be manufactured.

lce-Pack Patrol

F all the curious jobs that the war has
brought the R.A.F., probably the strangest
is the ice-pack patrol. It is flown by long-range
Lockheed Hudsons of the R.A.F. Coastal Com-
mand, operating from Iceland. Among them
is the *“ Spirit of Lockheed Vega Employees,”
presented to Britain by the Lockheed and
Vega aircraft corporations at Burbank,
California. At intervals, the aircraft take off
from their northern outpost—and head north.
They traverse the Arctic. The Arctic Circle,
indeed, is only the start of their flight. Once
they have got as far south as the Circle on the
homeward journey, the pilots say they feel
they are practically in the tropics.

Bombing Speedboats in Practice

SPEEDBOAT which is built to be bombed
and not answer back sounds something of
a contradiction. But the armour-plated forty-
footers of the R.A.F., built by a‘ famous
British constructor of racing craft, really are
designed to withstand hits' with lig‘ht practice
bombs without serious damage to the boat or
injury to the créw. And they afford excellent
practice to the pilots and bomb-aimers of the
Royal Air Force, training for more serious work
against enemy targets on the move. 4
_To make these target-boats * bomb-proof,”
an ingenious compromise has been evolved.

New U.S.A. Bomber Tested

TEST flight of the Ventura Vega (*‘ Lucky

Star ) bomber was made recently. It
was the first to leave the Lockheed Aircraft
Corporation’s factory at Burbank, California.
Several hundred of these planes have been
ordered by Britain. They are bigger, faster,
and have a longer range than the well-known
Hudson bombers, more than 1,000 of which have
been made for this country by the same firm.

Planes of Stainless Steel

IT is reported in the Iron Age that a big fleet

of stainless steel cargo planes are to be built
for sale to South America. They will be the
first all-stainless steel type to enter mass pro-
duction anywhere in the world.

Giant Transport Plane

AN aeroplane which recently appeared in
» this country is the Curtiss-Wright C.W.20,
which is claimed to be the ‘largest twin-
engined transport aircraft in the world and
the only one of its type in existence. The
machine has been bought in the United
States by the British Government on behalf
of the British Overseas Airways Corporation.
A British crew flew to America, took a short
course at the Curtiss-Wright works to
familiarise themselves with the mechanism,

"The Martin XPB-2-M-1 bombing plane built for the U.S. Navy. I is the largest flying
boat in_the world, and details were given in last month’s issue.

Since armouring the entire craft would make
it too heavy for speedy work, if it would float
at all, the crew of three and vital parts and

controls are assembled closely amidships, and

hooded with stout armour plate, mounted on
rubber buffers. The rest of the hull is un-
protected, but is packed with a special buoyant
substance termed onazate, one-fifth the weight
of cork. Direct hits elsewhere than on the
armour-plating simply drill boles clean through
the hull without affecting the seaworthiness
of the boat. A special method of hull con-
struction makes ‘‘ mending the holes” a
comparatively easy matter. The armour itself
will resist the impact and explosion of a
practice bomb dropped from a height of
several miles. ‘

Modern high-speed armoured target boats
now in use by the R.A.F. are a considerable
advance on the somewhat sketchy pioneer
craft associated with the late. Aircraftsman
Shaw—Dbetter known as * Lawrence of Arabia.”

and then.flew the C.W.20 back to this country,
crossing in 9 hours 20 minutes.

Made entirely of metal, the St. Louis, which
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