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Hudson
""Commodore’” Sedan | - : |
No. 139 | - | !
Articulated Lorry
No. 521

Massey-Harris Tractor
No. 27a No 27b

Heflﬁi ‘;l;iE““ Rover 75 Saloon

No. 139a No. 140b

ElEEtr:ﬂF’gé:? Van . Austin "Atlantic’ Convertible

N o. 140a i

Coventry Climax Fork
Lift Truck, No. 14c

Blaw Knox Bulldozer
Coles Mobile Crane MNo. 561
Mo. 571

M ADE I N ENGLAND BY MECCANDO LIMITED
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Farm Produce Wagon Double Deck Bus
No. 30n No. 2%c

The Standard *‘'Vanguard"” Land-Rover
Saloon, No. 40e No. 27d

Hillman Minx Saloon Fordson ‘Thames’ Flat Truck
No. 40f

No. 30m

Observation Coach
No. 29f

Guy 4-ton Lorry
No. 511

MECCANO LIMITED

ENGLAND BY

MADE IN
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TRACI( FOR
CARDEN RAILWAYS

Rail in 14 frt. 7;1,” to 10}" Gauge

lengths punched for

Eul;?;ﬁ l-:.{_ n:::' Bassett-Lowke can now
11 in. wide, H;I{, supply a full range of
. per length, P.T.5/- track materials for
. (minimum quantity garden railways for im-
| .4 lengths). mediate delivery.

Fishplates for
above punched with
4 holes, with 4
fishplate bolts at
1/3 complete, P.T.
3id.

Holding down
dog spikes for
fixing rail to wood

sleepers (as illus-
trated) 10/-per100. -~

Enquiries for larger
quantities are

welcome and special
quotations will be

given free, Please

quote ref. TM//
when writing.

BA'SSETT-LOWI(E LTD.

Head Office and Works:

NORTHAMPTON

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

o — e

Aircraft
Equipment

BRICK & MORTAR
BUILDING KIT

it enables you to build Garages, Houses, Railway
Stations, Signal Boxes, or from your own imagination.
All railway models will fit 'O’ gauge scale. Buildings Whatever the air-
can be permanent, or dismantled by merely soaking | craftt BT H can

in water and the bricks used again and again. dERigﬂ the entire

BRICKPLAYER KITS AT 28/6 AND 52/6 ARE electrical power

AVAILABLE FROM GOOD TOYSHOPS, HOBBY system, and HUP[}I}"
SHOPS AND DEPARTMENTAL STORES | appropriate equip-
ACCESSORY PACKS MCnL _
No. Contents Price For electrie plant or N
100 100 Full-size Bricks . T 3,-"- Eq“;ﬁn;r;” nf any — e
101 22 1- Br“:kipinf‘: Eﬂ ’akETrEI-ci ia - gj:’- description- - ™y
102 Gable and FPea ricks .. 4 i - | : - —
111 Capping and Roof Tiling . 7, i 2/6 | specify BITH. ——
112 Concrete Roofing .. T o 26
114 Bag of Brickplayer Cement 3 s 1/3 |
115 Roofing Cement .. o 9d.
8107 2 Bay Windows with 31 Epiay Bricks .. 3/9

METAL WINDOW AND DOOR FRAMES
F1 F2 F3 F4 Fé F8 F10
Bid. 6éid. 74d. 5d. 4d. 6d. 74id. ‘
8108 Sheets of Glazing, 11 in. x & in. (Plastic) 11}d.

If your deoler connot supply, write for oddress of nearest e : MTET ,l.nl,,,l,ml
stockist to. 1 e B et s e o s ser Y
J. W.

SPEAR & SONS LTD. =
DEPT. M

""‘—="-~_"‘-"-"'—-E._—-_.,
ENFIELD + MIDDLESEX
R R T A T S U SR S RN RO ST R T

——i, - L A AL

BRITISH THOMSON-HGUSTON

COMPANY LIMITED, COVENTRY, ENCLAND. Ad2 TG

G
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for confident
grooming

Confidence spells success! And smart, healthy
hair plays a big part 1n giving a fellow conhdence,
'I'hat’'s why successful men select Brylcreem for
grooming the hair. Brvlcreem is the pertect hair-
dressing. There 1s no excessive oiliness 1n
Brylcreem because its pure oils are emulsified. And
it contains no gum, no soap, no :ipiriL no starch.
Brvicreem gives the hair life and lustre — and
does 1t the healthy way. Ask for Brylcreem —
most men do! "l'ubs 1/8d. and 2/6d., jars and
tubes 2/6d. and large economy tubs 4/6d,

BRYLCREEM —
THE PERFECT HAIRDRESSING

County Perfumery Co. Lid., h ranmore, Middx. royds §2/38

GCAMAGES

‘Mastrand
STEAM ROLLER
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LIVRTEN I ' ises:
. Witirer, Comprises With powerful 12y A
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inupnium whecls, rollers, et 1, without | ast and Phy. 3
= TESTINE IS -HHHLH Partly ¢n- - ransiormer, £4/'7/8. S andard

: ; :
LT ”'l'l. el al rll BTee]

E-'rt'H Host 54"-
7 in. Phe, 1/3

SPIRO [n te Control) ‘Swift’
A fine model ETln Er. ‘:“Jrﬂ'] ELECTRIC BGAT ‘Eowman’ STEAM ENGIHES

| Stper Iyansformer, 48/
Al Chirves i" E: 1".. WAL 15

EU gl ) ] lio IFCaly L”.'|TFII:1;:I (] }F'IHIT’*

o SI1OP, GO, TUEN LEFT, Vanable speed and reverse
[URN RIGGHT, and go STRAIGHT control, DBeautifully finished at HALF- PRICE'
\HEAD., One Control bulb only-— i1 Cream and Red with Brown I I hese powerful en-

Width 1] in. Made in France, 4 1n, Iromn - heéavy gauge
Driven nietal. Bases dnlled
lor Mecoano httings.
Will drve up to 10

2 ;; 1 1-!“_ I].t!:ii. ]‘;.”I_;;h 'i# 1, ]LI!l 1 CONET. J"[I.E’:f]i 17 ifl, | FNeS are constr tegd t‘ .

GAMAGES

IH wlels. _I_H_ i
VAMAGES f . Q A
| PRICI 2 9 B -
| Post & 'kpe S

GAMAGES, HOLBORN, LONDON E.C. 64-Page Enniuring List 1/- Post Free
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ASK YOUR
DEALER FOR
DETAILS OF
EUILDING
PRICES:
No. 0 .. 15/- No. 0x .. 7/6
No. 1 .. 22/6 No. 1x .. 15/-
No. 2 .. 37/6 No. 2x .. 22/6
NMo. 3 .. 59/- No. 3x .. 60/-
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This railway stotion is one of the
numerous models that can be made

with the No. 3 BAYKO Set.

Made from richly coloured, high-
grade plastic material, BAYKO is
beautifully finished, easily cleaned
and will survive years of hard

treatment.

SETS

PLIMPTON ENGINEERING Co. Ltd.
GIBRALTAR ROW, LIVERPOOL 3

40 YEARS EXPERIENCE of

model railway construction have been
condensed into this marvellous Junior
version of an actual railway layout. All the

appearance of live steanr produced electrically.

Locomotive complete with TOTALLY
ENCLOSED SMOKE APPARATUS. 11 volrs, D.C

Consumption 1 amp approx. Three quy

detailed goods vehiclesand 15 FEET OF TRACK.

For complete range of
railway goods to extend
the Inj-'rmt, S8C OuUT
catalogue 1/-post free

LEEDS MODEL CO. LTD.

(Dept. M)

30, DEWSBURY ROAD, LEEDS

Boys’ Power and Speed Library

| READY SHORTLY
MODERN MOTORCYCLES

The history of the modern motor-
cycie and how it works, with chapters
on racing, trials, touring, testing, «|
| spectal dutiess and foreign types.

| MODERN MOTOR BOATS AND YACHTS

| An enthralling introduction to little
ships and the sea, describing every
| type of motor boat and yacht; build-

| INg, CONVErsions, ndwgdtmn engines
and racing. I

PUBLISHED TITLES IN THE SERIES

Modern Ships * Modern Locomotives
Modern Railways * Modern Motorcars
Modern British Aeroplanes

Each illustrated with photographic plaotes,
line vrawings and full colour frontispiece.
Price 8s, 6d, net. By post 9s.

TEMPLE PRESS LIMITED
Bowling Green Lane, ey

Landon.
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Amazing realism of the
"True-View" Stereoscope!

Another S.EL. triumph!

Pictures with Depth!

Just ship into the S.E.L. “True-View" Country,” “Sussex and Surrey,” “The Wve |
Stereoscope a specially prepared film-strip | Valley,” “The Lake District,” “Canter-
of 14 pictures, and, one after another, at | bury,” “The Burns Country,” ‘“Dorset,"
a movement of the self-aligning lever, the | “Rural Kent,” “The Border Country,"
pictures come to life with an amazing “Picturesque English Villages,” ‘“The

realism that must be seen to be believed! Highland Line (Perthshire and Angus),”

seautifully moulded in cream and brown, | “The Scottish Highlands,” “Lowland
the stereoscope costs 18/6 complete with (>randeur.” Also The Festival of Britain:
two film-strips, “London Scenes,” and | “South Bank Exhibition,” parts 1, 2 and
“ocottish Beauty Spots.” Other film-strips | 3; and “The Pleasure Gardens, Battersea
avallable at 2/6 each are ““The West Park.” Many others are in preparation.

See the "True-View" Stereoscope
at your dealer's

send postcard for llustrated List of all S.E.L. Products to

SICNALLING EQUIPMENT LTD

[Dept. 3), Merit House, Potters Bar, Middlesex
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A mazmg Secrets of to-day’s Scientific Wonders .

" ﬁ ik HOW Wone ”dl' vels of

S ODERN SCIENCE &

At Privilege Price if you appl)' AT IJHBE'

More thrilling than fiction! Now yonrs—astounding, real 1§ e
atory of science's latest exploits ! Includes many subjects shown

in Festival ** Dome of Discovery.'' Supersonic Flight, -|_!_""|'_ At

THOUSANDS OF
FASCINATING

FACTS Rocket propulsion, Radar, 'Television, -Hu,ml-‘ ~ Energy.

. R | | Klectronics, and much more, 448 pages, nearly 300 show-you
- Rocket-driven strato- how victures. Apply at once. Limited supplies. ::-Fﬂnf':u'f*l
1 planes, Radio-con- Iidition, bookeloth, 8/-, De Luxe, leathercloth 10/-, Post free

Full Satisfaction or Monev-Back Guarantee,

Act now Post Form in 1id. stamped, |LH.-1";11!'_!'1 envelop
to Dept. N.Y.F. Odhams Press Ltd,, 5, Dryden St L.onidon.
WwW..2., Offer open in UK., Eire only. closes =ept. 29

SEND NO MONEY NOW'

._.____-_.___—_-'-—_-_
Reserve for me ' Marvels of Modern '.:‘.'-II_'I]E]']I:I-_":,” ‘in‘-r-.thi.-‘an aliivwT
l and send my Privilege Invoice with Full Satisfaction Guaraniee

(Crosa out edition NOT required. STANDARD : DE LUXI
Use Block Letters

trolled missiles. Uni-
verses millions of
SN T miles away. Harness-
S A ing  Atomic  energy.

O Magic electric eye.
Helicopters. Tail-less
aircraft. Tracking
down hurricanes.
Man-made rain.
Measuring brain-
waves. Atom-smash-
ing machine. Micro-
scope that magnifies l
30,000 times. Chemi-  NAME i\ ..oosssvaisissansestos LN Ay S e

:als from alr.

[y T ebaguer SO BIE 4 R N S USRR
M;FHI“ 7 Wb Ly | AMORERS s vansnns
Etc., ete. ! ................... g T A
Also available
FODEN TIPPER ... 63]&
FODEN F.G. .. 57/6
Both mechanically driven
| il / All Abbey Shackleton |
PRECISION BUILT SCALE MODEL 18’6 rodels tilce: dincit W
P—— e T Lt b L R R SRR LT AT R II'I-I-HHII-"I'ITI"'-":.'.- Eumnlﬂtﬂ thE I"EEII thil"lg

ASK YOUR DEALER
FOR FULL DETAILS

Y Warketed by ABBEY-CORINTHIAN GAMES CO., London

RS WONDER ELEMENT SE”5AT,0”AL

&“' for ALL GAS LIGHTERS ﬁFFERGF A'SWISS COMPANION KNIFE

Het this new and improved gas Hn.’" el with EIGHT attractions—Awl,
alamant ta-day! it will outlast all others. & Corkscrew, Safety Ring, lin-
Morks on 1.5 v. or 2.5 v. battery f_ Fren! Opener, 1% in. Blade, 3 in.

-ansumplion is |‘|_.:.f:':|:|:;|!:_'.i.r} o Ory- 11 Eiﬂ.dt E'ﬂtf.lt: Dﬂﬂner S'CI"'EW'
o ten times as long with JET-VITA dri'-.n:r Finest French make,

razor-sharp, strong yet light and
handy. Easily worth double.
Send 9/- for

immed. delivery,

~ew woander element. A six months written

Euarantee is given with Eat:h element.

5 A r..
-IlI.IJ :II | ..Ill--.l 1.:;:1.: .:-II'! i "l -I ll-l.--': { j | LB

|
rLili ""q_"-'u L

ik - @ C.O0.D.1/-extra. 3 /6
‘-E for 25/-. 5 for 40/-,
- ‘L‘ Money back guarantee. ETE'E;?

i' 7 Trade enquiries invited.

2ot Y W.D. MORGAN & CO.LTD.

'H;H.tnllit;rhﬂuihs Lh:l Neville Place, London N. 22 ! R Dept. M.M.7..2, Gray's Inn Road, London W.C.1
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CAR SPOTTERS!

Have you seen

CLOCKWORK
SCALE MODELS?

You car spotters can recognise full-size cars—but

MINIC PRESENTATION SET, No. 1

Look at this grand selection of MINIC

models—its the ideal way to start your have you tried to spot MINIC scale models? There
collection. VWhy not see Dad (or perhaps are over 70 models now in the shops and new ones
Uncle) about it for your next birthday |

sresent ! This set contains a fleet of are constantly being added, so that you are never
eight MINICS—all of which have the up-to-date with your spotting records. And even
specially powerful clockwork motors | _ |
that have made MINICS world famous. better than spotting is to collect them, because with

MINICS you can have terrific fun—their powerful
clockwork motors make transport services, reliability
‘. trials or races just like the real thing!! Visit
B  your local MINIC dealer to-day—and purchase

N a2 MINIC to start your collection. Most
' MINICS contain a really super coloured

leaflet illustrating many of these perfect

MINIC Mechanical Horse :
and Cable Trailer with Drums models—use it to spot and collect!
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use THE ball of vour foot for pedalling, and bring the toe

down on the downward movement. ‘“Ankling™ as the
. experts call it uses the full power of the leg muscles and
r gives you a much smcother, easier ride. Pedalling with
2 the instep or arch of vour foot —as lots of beginners do—
wastes effort and 1s definitely wrong.

JUNIOR ROADSIER

SAFETY MODEL

[.OOK FOR THE “SAFETY MODEL” transfer | Chromium plated up-turned handlebar.
on the seat tube. Light but sturdily | Roller lever brakes. Price £9.17.6
built 18 in. frame. Black and chromium | plus £2.6.1 Tax. (Colour finish

finish. Wheels 24 in. Dunlop tyres. | extra— boys Windsor Red, girls Green.)
you nao A B
e

If you'd like a free catalogue write to

B.S.ﬂ, C YCLES LTD., 31, Armowry Road, Birmingham 11

If you're really going to enjoy your cycling

IT'S TIME J




 Next Munth:_“HDW PI_.ASTIC_' LENSES A_RE MADE.” B'yf_ W H. Owens

ECCANO

Editorial Office: Vol, XXXVI
Binns Road
=i MAGAZINE -
England September 1951

With the Editor

Royal Aero Club, 1901—1951

Most of us are apt to think of London
clubs as places where peppery old
gentlemen bury themselves in red leather
armchairs and their heads in “The Times,"
to get away ifrom the hustle and bustle of
the outside world. That picture is far
from true as regards the ""Royal Aero
Club,” which celebrates its 50th birthday
this month. In fact, the Club and its
members have Dbeen responsible for
organising some of the biggest hustles and
bustles of the last half-century, including
all the world air speed records and
Schneider Trophy contests held in this
country.

Ieven 1ts birth was like that of no other
club, because the decision to form a club
for aeronauts was made by three people—
Frank Hedges DButler, his daughter Vera,
and the Hon. C. S. Rolls—while flying in
a balloon 5,000 ft. above the Kentish
suburbs of London on 24th September
1901. As soon as they landed they rushed

off to register the name “"Aero Club of the
United Kingdom,” and a few weeks
afterwards announced that the object of
the new Club was to issue certificates to
members considered competent and
experienced enough to take control of a
balloon, and to organise congresses,
exhibitions and races.

The Aeroplane Arrives

Two vears later the aeroplane arrnived
on the scene, and the balloon gradually
lost favour. But the Club’s founders had
foreseen that possibility, and from the
start had welcomed would-be aeroplane
pilots. Rolls himself was one of the
cgreatest pioneer DBritish awviators, and
made the first two-way air crossing of the
Channe .before becoming the first English-
man to die in an aeroplane accident.

385

Since then the “Royal Aero Club"—it
became Royal in 1910—has been responsible
for supervising all British aircraft sporting
events and record attempts. It has also
helped to make all of us more air-minded
by assisting at such shows as the recent
“Iafty Years of Flying'' Display at Hendon,
which illustrated the whole development of
flying from the days of balloons and
stick-and-string boxkites to the supersonic
jet-planes of to-day.

Seeing the tremendous progress made in
the Club’s first 50 wyears, one can only
wonder whether spaceships will have made
even the planets our neighbours by the
time it celebrates its 100th birthday!

|

This Month’s Contents ad
aFe

Isle of Man Steamers . 386
by Arthur Nettleton

New Woodhead Tunnel ., 389

Signalling Developments at York 392

Road Planing Machine .. . 393
by R. J. Salter, B.Scn(Eng.)

Wings Over China.. . 394
by Bernard Llewellyn

Story of Stained Glass Windows 398
by Trevor Holloway

French Aero Show .. 402
by John W. R, Taylor

“Lanky Dreadnought’s’™ Last
Fling ' . 406
by "“Railhead”

The Kiwi . 408

by V. May Cottrell

Air News, 410. Books to Read, 401. Club and
Branch News, 420. Competitions and Results,
428-9, Fireside Fun, 431. From Our Readers,
412. H.R.C. Pages, 421-3. Model-Bullding
Competition and Results, 413, 416-7. Meccano
Projection Microscope, 414. New Meccano
Models, 418, Photography, 405. Railway Notes,
396. Stamp Pages, 425, 417.
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The Isle of Man Steamers

Sixty Million Passengers Carried in 121 Years
By Arthur Nettleton

NE of the most popular passenger
steamship services in the United
Kingdom 1s 121 years old this vear, and
it was fitting that the birthday fell at the
height ol the holiday season. The Isle of
Man OSteam Packet Company, originally
called the Mona’'s Isle Company, was
founded in 1830. Holidaymaking as we
know 1t to-day was then in its infancy,
and the ships plying to and from the
Island served only the resident Manx
populace and occasional wisitors. Since
the birth of the steamship company,
however, an average of about 500,000
people a vear have been carried between
the mamnland and Douglas, a conservative
estimate putting the total for the 121
years at 60,000,000 passengers! Without
this transport facility the
Isle of Man would not
have become the popular
holiday centre it is
nowadays.

The first steamship built
for the Company was
“"Mona's Isle I,”” a paddle
boat launched from the
shipyards of John Wood
at Glasgow. Her gross tonnage was 200,
and che was fast for her day, being able to
perform the run between Liverpool and
Douglas 1n about eight hours. Robert
Napier, who designed her engines, stated
in after years that he was largely indebted
to “Mona's Isle I for his prosperity and
reputation, the success of this ship having
established him as a marine engineer of
skill and high repute.

‘““Mona’s Isle V,"" the most
recent Isle of Man steamship,
ut into service this vyear.
er maximum speed is 21

knots. Photograph by

courtesy of Cammell Laird
and Co. Ltd.

The vessel, which cost just over £7,000,
had her paddle-boxes forward instead of
amidships, her portholes were square, and
her very thin, lofty black funnel had a
red band. An incidenta! point is that this
distinguishing feature, often regarded as
having been pioneered as the “'trade mark™
of Cunarders, was in use on Isle of Man
packet boats before it was adopted by
the Cunard Line.

“"Mona's Isle I'"" made her first trip for
the Mona's Isle Co. on 14th August 1830,
when she steamed to the Menai Bridge
and back with her owners aboard. Her
first fare-paying trip took place the next
day with 32 passengers. She remained in
service until 1851, but during those 21
years the company built up a cons:derable
fleet.

“"Mona's Isle I" was
soon considered too
valuable to nisk on the
winter servicel So a
smaller ship, “Mona I,”
was ordered {rom the
same builders, and she
took over the Douglas-
Liverpool run in October
1832, after being employed on trips round
the lIsland during the summer. She was
slightly faster than “Mona’s Isle,” and
often made the run from Liverpool to
Douglas in less than 7§ hrs. Her length

was 98 .ft. compared with the 116 ft.
of the other ship.

Space does not permit a detailed
description of all the later wvessels owned
by the company in its early days. They

e B




included the 350-ton “Queen of the Isle,”
which defeated the “‘crack” packet-boat
operated on the Liverpool run by the
Government for the carriage of mails.

There was the first " King Orry,”
which cut the Douglas-Liverpool
time to 6 hr. 20 min., and the

first ““Ben-my-Chree,”” built in
1845. Two of these wvessels
actually had the same engines,
for “"Queen of the Isle' was turned -
into a full-rigged sailing ship
and her engines were installed
in " Ben-my-Chree 1.”” The new
ship was the first of the
company s steamers to be made
of 1iron.

Between 1845 and the end of
last century, no fewer than 20
new passenger ships were put
mmto service by the I1.0.M,
Steam Packet Co., most of
them with names perpetuated
by the present fleet. Among
these were “Tynwald”
“Snaefell’” and “"Mona's Queen.”
The biggest of these 19th-century
steamers was the 1,564-ton
“"Mona's Isle III1,”” launched in
1882. She was a reversion to
paddle propulsion, three earlier ships owned
by the company having been screw
steamers.

When the 1914-1918 war broke out,
the company had 15 steamers. Eleven of
these were chartered by the Government
for conversion into seaplane carriers, armed
boarding vessels, and so on. “"King Orry
111" was attached to the Grand Fleet, and

The first-class dining

room of “"King
of the 1LOM. fleet built since the war.

Cammell Laird and Co, Lid.

Orry IV," one of the five vessels
Photograph by courtesy of
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was the sole representative of the Brtish
Merchant Navy at Scapa Flow when the
German Fleet surrendered in 1918.

At the end of hostilities, only four of

In the engine room of ‘““Mona’s Isle.’”” The vessel is driven by
turbine engines. Photograph by courtesy of the Isle of Man Steam

Packet Co. Ltd.
the 11 requisitioned ships returned to
their peace-time duties. Four of the

pre-war fleet, including the fine “‘Ben-my-
Chree I11,”” had been lost on war service,
and three of the others had been bought
outright by the Admiralty.

To expand the 1.O.M. fleet rapidly to
something like its normal tonnage, ships
were bought from the Admiralty and
from other shipping companies.
For instance, the “"Manxman,’
originally owned by the
Midland Railway Co., was
purchased from the Admiralty
by the I.OM. Steam Packet
Companyv after her war service,
and 1n 1921 she was converted
to an oil-burning vessel.

Another deal with the L.M.S.
occurred 1 1928 when the
[.O.M. Steam Packet Company
took over the Heysham-
Douglas service and acquired
the railway steamers “‘Duke
of Cornwall” and “Antrim.”
These were renamed “‘Rushen
Castle” and ‘“"Ramsey Town,”
and became well known to
Isle of Man holidaymakers
between the two world wars.
The wvessels were sold in 1937
and 1947 respectively.
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The present ‘““Mona’s Queen'’ s the fourth of her name. Photograph by courtesy of the Isle of Man Steam

Packet Co. Ltd.

In 1939, as in 1914, the 1.0O.M. fleet
went on war service. ‘““Mona's Queen 111"
and “Fenella II,”” built in 1934 and 1937
respectively, were sunk during the
evacuation of Dunkirk in May 1940, and
“King Orry III"” was lost in similar
circumstances on the following day.
“Tynwald IV,” which was acquired by
the Admiralty for conversion nto an
anti-aircraft wvessel, was sunk during the

landing at Bougie Bay, Algiers, in 1942

The present fleet consists of “Lady of

Mann,” ‘“‘Ben-my-Chree IV.)” "Mona's
Isle V., "““Snaefell V), “Tynwald V.,”
“"Mona’'s Queen IV,” “King Orry IV '
“Viking'' and “'Vicloria,” together with
two cargo ships bought in 1932. “Lady
of Mann" was launched 1n May 1930 to
celebrate the company’s centenary. She
1s a twin-screw geared turbine ship of
3,104 tons and has a length of 371 it. Her
indicated horse power is 12,700.

“King Orry 1V,"” “"Mona's Queen 1V,”
“"Mona's Isle V.,” “Tynwald V" and
“Snaefell V" have all been built since
1945 by Cammel Laird and Co. Ltd. at

driven by two sets of turbines through
single reduction gear,
horse-power being developed at a propeller

the total shait

speed of 275 revs. a minute. 1lhe steering

gear is of the steam hydraulic type, and
there is an auxiliary bow rudder operated
by a steam screw gear, enabling the vessel
to navigate stern first and avoid the need
to turn about in restricted waterways.

Deep tanks for trimming purposes are
also fitted at both ends of the ship, and

the oil fuel bunkers are arranged in the
wings of the boiler-room. 7The steam
cenerating installation consists of three
Babcock and Wilcox marine type water-
tube boilers with a working steam pressure
of 250 lb. per sq. in. They are arranged
to burn oil fuel on the closed stokehold
system of forced draught.

“Mona's Isle’”” and her sister ships can
each accommodate 2,500 passengers, and
not only has special attention been given
to their comfort, but provision has been
made for speedy embarkation and
disembarkation. To this end, a large
number of wide gangway doors have been

Birkenhead, and have the same basic . provided in the ships’ sides.

specification. Latest of the five 1s “Mona’s
Isle,’” and our cover shows the scene
at her launch last October. She has a
gross tonnage of approximately 2,500,
15 344 {t. in overall length, and has a
speed of 21 knots.

Like the present “King Orry” and
“"Mona's Queen,”” “"Mona’'s Isle’’ has five
decks, four of which are for the use of
passengers. Her raked stem, single funnel,
and cruiser stern give her a modern,
striking appearance, and her appointments
and equipment are in keeping with the
latest marine engineering ideas.

The vessel 1s propelled by twin screws

The Company's two cargo ships are
“Peveril”’ and "“"Conister.”” A diesel-engined

vessel for this section of the fleet, to be

called the *“Fenella,” is being built at Troon.
It will be ready before the end of the year.

The record of this service linking the
mainland of Britain with the Isle of Man
is a proud one, both in the matter of
regular sailings and safety. The company
now have a fine fleet of ships, and the
five post-war vessels particularly are
noteworthy in their class.

We are indebted to the Isle of Man
Steam Packet Co. Ltd. for the photograph
on which our cover is based.



N connection with the electrification of.

the main line of British Railways, Eastern

Region, between Manchester (London
Road) and Sheffield, a new tunnel over

three miles -in length is being driven
through the Pennine Range between
Woodhead and Dunford Bridge. Tunnels
have existed between these places for over
a hundred years. Their length and isolated
situation, and the fascination that is
peculiar to all the Pennine railways, give
special mterest to this particular stretch
of line.

[t was originally the Sheffield, Ashton-
Under-Lyne and Manchester Railway, and

1ts construction was begun on Ist October
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~ The New Woodhead Tunnel

Railway Bore Over Three Miles Long

and channels run on each side of the
tracks for drainage.

Ventilation of the tunnels has always
been a problem with steam locomotives;
the fact that there is a rising gradient of
1 in 201 towards Sheffield means that
hard-working engines choke the bore
with exhaust smoke and steam. In view
of this, and the density of traffic, the
LL.N.E.R. decided some years before World
War Il to electrify on the overhead wire
system the whole line between Manchester,
Sheffield and Wath, at which last place
lies the great marshalling yard. The
decision was taken to construct an entirely

1838 at a place near
the western end of
the present Woodhead

tunnels. The first
section of track,
between Manchester

and Godley, was
brought 1nto use on
17th November 1841.
The section reaching
Woodhead was opened
on 8th August 1844,
and the line on the
eastern side of the
Pennines to Sheffield
was opened on 14th
July 1845, |
At that time
Woodhead Tunnel, the
greatest engineering
project on the line,
sti1ll awaited
completion. In the
meantime, passengers
travelled over the
“hill,” as 1t 1s often called, by coach.
Work on the tunnel had begun late in
1839, and was finished in December 1845.
1his first boring accommodated a single

line only, which soon proved to be totally
madequate, and it was necessary to drive
a second tunnel to give a double track.
This second tunnel was opened on 2nd
February 1852.

The shape of the two old tunnels is a
little unusual, as can be seen from the

photograph on the next page. The arches
are sprung at 10 ft. from rail level, the
height being 18 ft. from rail level to the
top of the arches. The width is 15 ft.,

A general view at Dunford Bridge looking

new tunnel, as the old ones, owing to their

towards the easterm end of the
Woodhead Tunnels.

age and general unsuitability, could not
meet present-day needs.

T'he line now carries approximately 170
trains per day, and freight traffic
predominates. @ The most important
commodities carried over the line are coal,
minerals and steel. It is customary to-day
for freight trains to be banked up to the
tunnel entrances, which are approached
by steep gradients, by locomotives
stationed in the vicinity for that purpose.
There is no doubt that great benefits will
result from the use of electric locomotives,
as the line capacity can be increased, and
the new tunnel will be clean and airy,
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The tunnel mouths at Woodhead in 1935. The rocky face on the right is now
pierced by the new tunnel shown below, Photograph by Arthur Phillips.

Early in 1949 prelimmary work started
on the construction of the new tunnel.
The general scheme was prepared under
the direction of the Civil Engineer of the
Eastern Region, in accordance with the
decision taken by the former L.N.E.R.
The detailed plans were made, and the
conduct of the work on the site 1s being
supervised on behalf of the Railway
Executive by Sir William Halcrow and
Partners, Consulting Engineers,
Westminster, S.W.1. It
was estimated that the
construction  of the new
tunnel would take from
three to four years.

Owing to the desolate
and isolated nature of the
country, in the heart of the
Pennines, 1t was found
necessary to construct a
speclial camp  for the
workmen, and a site on the
open hillside at Dunford
Bridge was selected. Part
of this can be seen in the
ilustration on page 389,
~ The work of sinking a
construction shaft at a
point approximately
midway between Woodhead
and Dunford Bridge was
begun in June 1949, and
tunnel level 467 f{t. below
was reached 1n the early
summer of 1950, As the shaft was sunk
its walls were lined with concrete, and
this task has now been completed. Gear
and cages of the pit-head type were
erected at the top of the shaft, and the
cages are electrically driven. Soon after

The old and the new tunnels at Woodhead. Interesting comparisons are
possible between this picture and the upper one on this page.

the shaft was started,
boring of a pilot tunnel
began in August 1949
at Woodhead, and 1n
November 1949 at
Dunford Bndge.

The driving of pilot
headings {rom the
bottom of the shatt
towards Woodhead and
Dunford Bridge was
begun 1mmediately
after the shaft had
been completed. 'The
section of the pilot
tunnel driven from the
foot of the shaft and
that driven {rom
Dunford Dridge were
linked up 1n Apnl,
1951, when the error
in alignment was found to be only one-
quarter of an inch. In the following month
the pilot tunnel was completed throughout,
the error in alignment between the
respective headings being only one-eighth
of an inch.

The full excavation size of the new tunnel
will be 31 ft. in breadth and 24 ft. in
height. When an “M.M." representative
visited the site in June last, enlargements

‘had already been made for a considerable

distance at both ends. When the task 1s
completed the tunnel will be lined with
concrete 1 ft. 9 in. thick throughout its

whole length. *
Difficulties were expected 11n the
construction of the new tunnel. From

e ——————




original geological data obtained in building

the existiug tunnels, 1t was known that
beds of shale intersect the general sandstone
formation, and more than one fault in
the rock has been encountered as well
as the penetration of water. As a result
much of the tunnel walls and roof has

had to be supported by steel ribs. The
tunnel 1s being
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The full skip is then replaced on the
ralls and hauled clear. The shunting of
the skips and their haulage to and from
the working faces is performed by small
four-wheeled, battery electric locomotives,
and a shed for the servicing of these is
located just outside the tunnel portal.
As work proceeds and the approaches are

cleared a more

excavated by
blasting, a drilling
carriage being
used so that
drilling can Dbe
carried on at
three levels
simultaneously.
The <carriage,
which runs on
rails, 1s drawn
back well clear
before blasting
actually takes
place.

T he men
working at all
tunnel faces and
elsewhere are

connected by an
extensive field
telephone system
to the works
offices, by which
means direct and
constant control is
maintained by
the supervising
engineers at all
times.

Other works i1n connection with the
tunnel include the reconstruction of the
stations at Woodhead and Dunford Bridge.
New raill and road bridges are also
involved in these changes. All these works
are proceeding simultaneously with the
tunnel, so that all may be ready for the
running of the electric trains when the
job 18 completed. The immensity of the
task will be realised when it is recorded
that over half a million cubic yards, that
18, in the region of a million tons of soil
and rock, will have been removed from
the new tunnel and the approach cuttings
on 1ts completion.

The method of removing the loose rock
and soil from the working face is of special
interest. A device known as a muck-hoist
1s 1n operation. An empty skip is pushed
up to the rock face. A mechanical loader
fills it with rock and spoil, and the hoist
then hfts the skip clear of the rails so
that another empty one may be moved up.

Inside the new tunnel, showd
between the pilot bore and the enlarged or full-size tunnel.

convenient svstem
of rock disposal
will  be brought
imto operation, as
at present i1t has

to be removed
from the site in
dumpers.

To facilitate the
new works, the
station buildings
on the down
platforms at
Dunford Bridge
and Woodhead
stations have
been demolished.
Some sidings have
been relaid at
Dunford Bridge,
at which station
a new cutting has
been excavated
for the new line.
At Woodhead the
original station, a
hne Dbullding of
Gothic design, has
been demolished
and a new house
has been built near by for the stationmaster.
Passengers waiting for trains at these
stations find themselves surrounded by
such mntense activity as probably has been
known 1n these remote places on only two
occasions since time immemorial.

It 15 intended that the tunnel will be
completed by 1953, when we may look
forward with joyful anticipation to the
mnauguration of the electric train services
over a line which has known the thunderous

the difference in size

exhausts of hard-working steam locomotives

these many vears. Then the shafts and
tunnel portals which have poured forth

smoke and steam for so long will be
silent and deserted. The peculiar odour
for which the present tunnels are noted will
be entirely absent
Whatever steam locomotives remain on the
line will be confined to yard shunting duties.

in the new bore.

We are indebted to British Railways

(Eastern Region) for many details in this
article and for three of our illustrations.
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Signalling Developments at York

THE important railway centre of York  control. It contains 5,416 mimature hght
on the East Coast main line, which bulbs for route indication and track
has been termed ‘‘Grand Junction for the  occupation; and there are 150 bulbs for
North,”” has recently been the scene of the telephone indication. Immediately a track
installation of the largest route relay 1s occupied the relative bulbs on the panel
are hit up, giving the
traffic regulator and the
signalmen an overall
picture of track
occupation 1n their
areca, so enabling them
to size up the position
quickly.

The great change
in operating conditions
that has been brought
about by the new
installation can be
gathered by the two
pictures appearing on
this page. Previously
the exchange ol
messages between
boxes and the pulling
over of signal levers

The control panel of the new signalling installation at York. The photographs ggcupig{j much of the
and details on this page are by courtesy of British Railways (North Eastern men’s time. Now one

R simple operation, that
interlocking scheme in the world. This  of turning a switch, sets up the route of
outstanding signalling achievement 1s a a train for anything up to 1,500 yards.
worthy addition to the extensive power In addition to authorising movements of
signalling plant already in use in the North colour-light signals this ensures that up
Eastern Region of British Railways. The to 10 sets of points are in the correct
York area under the new scheme 1s operated position and are locked for the run of a
from the largest, control panel of 1ts kind. particular train.

There were {formerly eight
mechanicallv-operated signal
boxes mustering between
them 867 levers, and they
employed a total staff of 70. In
place of these is now a single
new air-conditioned signal box
on the most modern lines with a
staff of 27. The new Dbox
controls 334 miles of track 1n
and around York and the 16
platforms at York station itsell.
The remarkable control panel
with its all-electric thumb-and-
finger operation deals with 827
separate routes. There are 74
actual colour-light signals of the
three- or four-aspect type; and
157 sets of points operated by 27/
points machines are controlied

electro-mechanically. ' A typical view in Locomotive Yard box, one of the eight cabins
The control panel displays a  now replaced by one under the new scheme. This box contained the
replica of the tracks under its largest manual signalling lever frame in the British Isles.
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A Road Planing Machine

By Richard J. Salter,

INCE the end of the last war many ol
our roads with bumpy surfaces have

been planed smooth with machines similar
to the one shown in the illustration above.
Tarmacadam roads are made up ot small
pieces of stone varying in size from those
which will go through a ring 24 . 1n
diameter to those which are as small as
dust. All these separate pieces are tightly
held together by tar or bitumen which
acts as glue and after rolling by a steam
roller sets hard, forming a smooth road
surface as we all know 1t.

After cars and heavy lorries have run
over the surface of the road for several
vears, and the summer sun has sottened the
tar, the tarmac surface becomes rough and
bumpy. The older method to form a smooth
surface was to cut out all the corrugations,
as they are called, with pneumatic dnlls.
Nowadays much time and money can be
saved if the old surface 1s planed smooth
im much the same wav as a piece of old
wood. This planing 15 done with a heating
and planing machine which first of all
softens the tarmacadam surface by means
of an o1l flame and then planes the surtface
smooth with a steel blade.

T'hese combmed heating and planing
machines consist of one or more metal
boxes at the front of the machine with the
bottom side open to the road surface. Into
these boxes, known as the heater, o1l 1s
sprayved at high pressure and 1gnited by

B.Sc.(Eng.),

A M. Inst H.E

means of a spark. The heat from this
burning o1l softens the tar or bitumen in
the road surface. Immediately behind
the heating hood is mounted the planing
blade which can easily be seen 1n the
illustration. This steel blade is in two
IHH es and 1S nfl-alll. able to sc rape oft the
warm and softened surface.

The scraped off material 1s shovelled
up behind the planing machine and whilst
1t 1s still warm 1t makes an excellent surtace
for lunt}mlha CUne of the easiest ways ol
recognizing this machine 1n operation,
from a distance, 1s bv the smoke rising
from the heating unit. If too much oil
s being used, and the tar in the road 1s
being -actually burnt instead of softened,
a large amount of smoke 15 to be seen
rising from the heaters,

Probably some of yvou will have seen a
modern resurfacing machine at work;
these machines will lay a strip of
[.[l'["l'[]{lzl,_';]-l,h:lIII H ll LO IE f' l‘r"i[_ll.' at a \.'l;t]‘}'
rapid speed. They are very often used
after planing has taken place to provide
a surface which 1s safe 1in wet and slippery
weather, The lorries bringing the tarmac
from the manufacturers are pushed by the
Barber-Greene finisher, as it is called
s that the matenal falls from the lornes,
passes through the machine and 1s laid on
the road. Up to a hundred lorry loads of
tarmac can be laid every day when a
surfacing machine such as this 1s used.
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A Chinese Nationalist Aviation Corporation liner at Tsingtao, Passengers en route to Peking stretch their legs.

Wings Over China

By Bernard Llewellyn

OR travellers on Chinese air routes,
Christmas 1946 was a ‘‘Black
Christmas.”” Three aircraft crashed coming
into Shanghai, and 1n previous weeks there
had been other crashes elsewhere. 1
remember this period well, for then I was
domg a great deal of air travelling and
half expected that each journey would
be my last.

Yet looking back on the story of Chinese
air transport, not even that unfortunate
Black Christmas can destroy one'’s sense
of the achievements. It would probably
be true to say that the operational
efficiency of the two main companies, the
China National Aviation Corporation and
the Central Air Transport Corporation,
was below that of western companies
during the war and immediately afterwards.
This was due to the shortage of trained
ground staffs and spare parts. DBut one
must set against this the kind of terrain
across which these 1ron birds flew.

For instance, 1 doubt whether any
pilots in the world had a tougher job
than did the Chinese and American crews
who flew the Lend-Lease C-47 and C-53
twin-engined transports over the “Hump."”
both passengers and supplies had to
travel this route during the later phase
of the war, and on i1t many ’‘planes and
many lives were lost.

I'he “"Hump" was the name given to the
mountain wilderness lving between South

West China and India. In places the peaks

were not far short of 20,000 {t. in height,
and 1n bad weather the
encountered high winds, ice and snow,

and giddy air-pockets that made the

stoutest stomach sink. Sometimes one

machines

saw nothing of the ranges beneath; but
the first time I crossed it going out to
India I was lucky. Before the clouds
closed 1n beneath us I saw the Burma Road
swivelling over the mountains and the
great range overlooking the old city of
Tali and its lovely lake.

Breathing became difficult as we climbed
higher; an elderly man in a seat in front of
me was given an oxygen mask. It grew
colder as night came on. Nor did it warm
up until lights from the villages of Assam
appeared below, and the pilot switched
on his lights to make a landing on the
Dinjan runway, 500 miles from the
Kunming airfield. I climbed from the
‘plane into the dark oven of tropical India,
imto a night that was alive with the noise
of insects.

Mine had been a pleasant enough
journey. Yet, of the 13,000 passengers
who crossed the Hump in 1944, 1 met
more than one who remembered the trip
with horror, and had not got over his
surprise at finding himself still alive.

This route between India and China
was only the most notorious of China’'s
air routes, which during the war radiated
from Chungking, the heart of Free China,
out to the borders of the continent and
beyond. Since 1945 they have spread out
from other major cities.

Since the Chinese National Aviation
Corporation was 1maugurated in 1929,
Chinese business men and officials have
made full use of the ’planes that have
been available. By 1944 C.N.A.C. machines
were carrying 180 times the number of
passengers they had handled in their
first year. By that time, too, the Central
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Air Transport Corporation had
been established {from a
reorganised Kurasia company
that German capital had helped
to finance. The C.N.A.C. and
C.A.T.C. between them set up
regular services to link the
principal cities. Yet 1n 1948
there were still fewer than 100
'planes all told for commercial
use, about half of which were
flying daily.

1lhe approaches to some ot
China’s airfields were
memorable. I wvividly recall
the one at Chungking that 1s
built on a long flat island in |
the Yangtse River., This [=
island, called Shan Hu Pa,
disappears beneath the
floodwaters in the rainy season
and the ’'planes then use another landing
ground.

On the afternoon when the 'plane from
Kunming in which I was travelling arrived
the island was fortunately there. lor a

long time I could not see it from the °

window, for the hills about Chungking

The slender pinnacle of Jade Fountain Pagoda tells

the traveller he is

in sight of Pek.ing

5

A Chinese freight plane is loaded with medical supplies at Kunming,.

Photograph by J. Skeel.

were grey with mist and low cloud. 1he

machine dropped suddenly into the hills
and between them into the valley made
by the river. It dropped still lower so
that I could see the bamboo houses

propped against the slope of the river bank
and the junks in the water. lhen the
shingle of the island was beneath us, and

the rock slabs of the landing strip.
Landing on the Kweilin airfield was
like coming down into a huge roofless

mnuth inside a rim of giant fangs. The

“fangs’’ were the weird limestone hills of
beautiful Kwangsi Province, which jut up
sharply from the plain and give every
horizon a sharp, saw-like edge.

One Christmas I went by air to Peking,
perhaps the loveliest city in the Far East.
The C.N.A.C. 'plane on which I left
Nanking had “‘bucket’” seats and would
not have been comfortable even in milder
weather. But to add to our discomfort

the door had not been properly shut and
an 1cy draught kept us company to
Tsingtao. Even with the door tightly
shut, the second stage of our journey
into the blue cloudless winter skies of
North China was cold enough. Yet all
discomfort was forgotten when the wvelvet
blue-grey slopes of the Western Hills
outside Peking came in sight, and our
'‘plane circled the hilltop where the slender
pinnacle of the Jade Fountain Pagoda
pointed skyward before dropping towards
a runway powdered with snow.
Bird’'s-eve views of China were- denied
to those travellers who criss-crossed the
trails and rivers of this great land in
byvgone centuries. And even for the
modern air traveller, the Earth 1s all too
frequently wveiled by cotton-wool clouds.
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Railway Notes

By R. A. H. Weight

““Britannia’’ Class Locomotives Under Test

By invitation of the Railway Executive I was
recently privileged to observe at close quarters the
testing and recording of the performance, on the road
as well as on the Testing Plant at [111;.[51}}’, of two
of the new standard class *"'7" 4-6-2, two-cylinder
locomotives of the “Britannia’ class.

No. 70009 “Alfred the Great,”" hauled the 10.30 a.m.
Liverpool express from Euston down to Rugby with
a dynamometer car, the train of 15 coaches in all
weighing about 510 tons full. It was a rather badly
delayed run on account of slowings for permanent
way repairs and signal checks, though these gave
an opportunity for No. 70009 to display notable
powers in the way of acceleration and hill climbing.
Examples were the attainment of 54 m.p.h. up rising
gradea after a severe slack at North Wembley: the
maintenance of round about 64 m.p.h. up to Tring;
and a rapid recovery along a slightly uphill course,
following an almost dead stand at Weedon., In this
recovery 1250 h.p. was bemng exerted,
being then fll”}’ opén, with
the wvalves cutting-off at
32 per cent. of the piston
stroke.

Engine, dynamometer
car and the special portion
conveying the guests were
detached at Rugby. Ior
the return run to London
they were attached in
front of a DBirmingham
express, when the loaded
welght behind the tender
was 470 tons. After a
slowing for track repairs
at Weedon,  a very fast
run was made, with an
average of 724 m.p.h. over

the regulator

the 544 miles between
Roade and Willesden,
which included maxima

of 80 and 834 nup.h.
respectively near
Castlethorpe and Kings

Langley, and a minimum
of only just below 63 m.p.h.
at the summit of the
Tring rise. Willesden
77% miles, was passed 1n 75 min., and but for a
signal delay outside Euston the whole of a 10-min.
late start, plus 4 min, lost at Weedon, would have
been recovered. In actual fact we were only slightly
behind booked arrival time at the terminus.

During a considerable portion of each run I was
able to travel in the dynamometer car, which was
connected by telephone with the engine footplate.
Thus 1 was able to observe the technicians recording
the speeds, drawbar pull, boiler pressure, positions
of regulator and reversing gear and other details
which provide a wvivid continuous picture of the

erformance of engine and train. *“‘Aifred the Great”

Eml to be worked fairly hard and there was by no
means always the maximum steam pressure available,
but the performance was first-rate,

On the road it is impossible to secure the constant
and unvarying conditions which absolutely accurate
locomotive testing requires. lhese can only be
ensured on a stationary Testing Plant such as the
very fine installation of this kind at Rugby. There,
between our journevs, we were thrilled by watching
No. 70005 ““John Mialton,"” with only driving wheels
and motion moving, simulate continuous climbing
of a steep 1 in 90 grade with a 500-ton load and work
up to 274 m.p.h. It was exerting about 1260 h.p.

B.R. 4-6-2 No. 70009 *‘Alfred the Great'' leaving
Rugby test trip referred to on this pa
Photograph

at the wheel rimm with regulator wide open and 440
per cent. cut-off. Frequently coal was fed to the
white-hot fire from a hopper behind the engine
footplate, as no tender is attached during such trials,
Without stopping, the rate of steam admission was
changed and the test conditions altered to represent
a 500-ton load on the level. Speed gradually increased
to the equivalent of 76 m.p.h. with the exertion of
1550 h.p

In the glass-fronted control room one obtains o
grand view of the whole proceedings, as well as ol
all the intricate recording mechanism in use Dy
expert engineers and their assistants, providing
invaluable nformation of present and future
importance to locomotive designers and operators,
A full-power trial ended the fascinating demonstration,
which included mnstructive explanations by Mr, K. A,
Riddles, C.B. I" Member of the Railway Executive,
and Mr. D. R. IFII!ILL M.A., Superintending Enginee
at the lesting Station.

National News ltems

It has been decided not to perpetuate the B.IR.
blue livery of the largest passenger engines as this
shade has not proved completely satisfactory in
service. Some existing stocks of blue paint may
be used, but in future a dark green fhnish s to be
standard for all princapal passenger or selected
mixed-trathc locomotives.

Euston on the occasion of the
. Behind the tender is a dynamometer car.

. J. Reynolds.

The new coaches and other passenger train rolling
stock are numbered 1n series according to type, but
are allocated to meet requirements among the various
Regions. The Regional indication is by a Iletter
alongside the number, as in the case of much of the
carriage stock of company orngin,

standard class "4 2-6-41s are coming into service
from Brighton, numbered 80010 up.

London Midland Locomotive Noles

No. 46202 is to be converted to an ordinary
“Princess Roval” type of 4-6-2 with Walschaerts
gear. It was built in 1935 as an experimental non-
condensing turbine locomotive, and became known
as the “Turbomotive.” It has performed a considerable
amount of good work but 1n view of heavy repair
costs this system of propulsion 1s not being continued.

New ]m:unmlnea lately placed in service include
B.R. class ““7"" 4-6-2s built at Crewe for other Regions,
Nos. 70004-19;: B.R. class **5" 4-6-0s built Derby,
Nos., 73001-2 EITA Derby), and Nos. 73003-4 (15C
Leicester), Other new engines are class ‘5" 4-6-0s,
LM.R. desiyn with Caprotti valve gear and roller
hbearings on all axles, Nos. 44686-7 (9A Longsight)
and class ‘4" 2-6-0, LM.R. design Nos. 43112-3
(23A Skipton), Nos. 43114-5 (19A Shefheld) and
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leaving Cannon Street at
6.3 p.m. with about 330
tons, made the fastest
continuous descent between
Iknockholt and Tonbridge
that I have ever recorded
or heard of. The 13 miles
were covered in 114 min,,
including an uphill stretch
between Dunton Green
and Sevenoaks with a top
speed (the maximum
authorised) of 85 m.p.h.
near Hildenborough,.
Despite signal and
permanent way slowings
in the London area, the
arrival at Tunbridge Wells
was easily a minute before
time.

On the Romney, Hvthe and
Dymchurch Railway

A pleasing Southern scene. No. 1732, one of the few remaining Wainwright A wisit to this well
4-4-0s of class D, on a Ramsgate express near Chislehurst, Photograph by D, L. organised 15 - inch gauge
Bradley. system 1n 5. k. kent during:

June last was particularly
interesting, as a large
party was conveyed over the whole 13% mile route
from Hvthe to Dungeness in three special trains,
The ordinary early season service was being well

Nos, 43116-7 (20A Leeds). These, like the previously-
mentioned class “'5" engines, were constructed at
Horwich,

['wo additional 350 h.p. 0-6-0 diesel electric shunters
are Nos, 12088-9 at 3D, Aston (Birmingham). Some
transferred

W.D. 2-8-0 f{reight engines have been
from the Southern Region to the West Lancashire
area

Locomotives withdrawn include more of the class
‘4" Midland Compound, class "3 and class "2
4-4-0s, “7TF" 0-8-0s, and wvarious tanks.

Fine Runs on the Southern

“"West Country” 4-6-2 No. 34037 '‘Clovellyv,"”
stationed at Plvmouth, hauling the through 10-coach
350-ton Bnghton-Plymouth dining car train from
salisbury, ~gave a lively
performance, Over the steeply-
graded South Western main line
it covered the 88 miles to Exeter,
Lentral, in 2 hrs.,, including four
stops, and improved upon a tight
schedule. Speeds were 74 m.p.h.
at Gilhingham, 79 before Axminster
stop, and 81 near Broad Clyst on
the descent from Honiton towards
Exeter. The speed at the top of
the long 1 in B0 Honiton climb
was 25 'm.p.h.

From Brighton to Salisbury
UM 2-6-0 No. 31891, did well
on a less exacting schedule; a
through portion from Portsmouth
was attached at Fareham. It is
interesting to learn that new
L.M.5. type 2-6-41s have operated

Brighton-5Salisbury runs
successiully,
Un the evening semi-express

from Exeter to Waterloo, '"West
Country”’ No. 34028 “Lddystone,"
working through with a slightly
heavier train, maintained
remarkable averages between stops
over the sharply undulating route,
Even if Honiton bank from the
west 1s not so long, it is a tough proposition following
a call at Sidmouth Junction; still we passed the
summit at 39 m.p.h. followed later by a maximum
near Crewkerne of 78, Salisbury was reached 1% min.
early.

Among various good runs between London and
Hastings by the direct steam-operated route of many
dithculties, behind ‘‘Schools’ class 4-4-0 engines,
No. 30909 ''St. Pawl's,” on a St. Leonards turn,

patronised. Various Kinds of open and closed rolling
stock were 1n service, including what are called the
"Pullman™ and *"Bluecoaster™ sets,

Our train was hauled to Dungeness by “Soulhern
Maid,”” one of the original “"Pacifics’ modelled on
the Gresley “Al." For the return journey ““Hurricane"
was in charge. This engine is of the same type, but
1s now painted blue with the nameplates on smoke
deflectors, like the Peppercorn "“Als" on the East
Coast route. Six “‘Pacifics” were seen at work,
including ** Wnston Churchill' modelled on a Canadian
design and pammted brick red. The green 4-8-2
“"Samson' was under repair at the shed.

A 4-6-0 tank locomotive of the former Cork, Bandon and South Coast
Railway, now C.ILE. No. 468. Photograph by J. D. Robertson.

Western Region Locomotives Withdrawn

The following notable engines are included among
recent withdrawals: "Saint' class 4-6-0 No., 2932
“Ashton Court,"”" “*Star’ class 4-6-0s No. 4031 “Queen
Mary'" 4033 *““Queen Victoria" and No. 4040 “Queen
Boadicea"; “'Bulldog” 4-4-0; No. 3444 “Cormorant”
and No. 3449 “Nightingale."' No. 2322 of the well-
known Dean 0-6-0 class also has been condemned.
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The Story of Stained Glass Windows

By Trevor Holloway

HE term ‘‘stained glass” as applied
to present-day coloured windows 1s
not strictly correct, because for centuries
past both “stained” and "pamted glass
have been employed in the making ot such
windows. Although the two techniques
are quite distinct, a combination of both
methods makes for a window of greater
beauty and detail at less cost than would
be the case if only stained glass was used.
Stained glass 1s
olass that receives
1its  colour “in the
pot, as they say
in the trade. T1his
means that there 1s
mixed with the
molten white glass a
metallic oxide that
stains 1t green,
vellow, blue, purple
and so on, as the
case may be; for this
reason self-tinted
glass 1s referred to
as "‘'pot metal.”

In painted glass,
on the other hand,
the colour 1s not n
the glass but upon
it, more or less firmly
attached by the
action of fire. A
metallic colour,
which has some
affinity to glass, 1is
used as a pigment, | £
in the same way as |
the ceramic colours
are used 1n pottery
painting. 1lhe
painted glass 1s then
put into a kiln and heated to a temperature
at which i1t 1s on the point of melting,
and the colour actually does fuse into 1it.
[In the early days painted glass was used
chiefly to improve the stained portions
of a window; nowadays stamed glass

1s employed to enhance the beauty of

the pamting.

The Pheenicians or ancient Egyptians

are credited with the invention of glass,

and legend has i1t that the discovery
arose from crude glass found on the
seashore where Phoenician traders were
in the habit of cooking their meals, the
heat from their fires melting the sand

The artist paints in the details of a stained glass
window.

into a crude form of glass. In the British
Museum 1s a specimen of ligyptian blue
olass 1n the form of a hon's head, which
was found at Thebes. On its underside

are hieroglyphics of Nauntet 1X, who

reigned about 2,400 B.C.

The first mention of glazed windows
in this country i1s 1n the Saxon Chronicle,
recounting that in A.D. 674 the Venerable
Bede was responsible for bringing glass to
England, and that
SiX yvears later the
Abbot of Wearmouth
imported skilled
olaziers from Prance.
We read also that n
A.D, 709 5t. Wilind
rlazed York Minster.
lThese windows were
probably of plain
glass, but an histornian
of the 6th century
recorded the insertion
of coloured windows
in the Church of St
Martin of Tours, 1n
France.

It 1s interesting to
note that the frst
we hear of an
lknglish artist 1in glass
concerns a man
named LEdward, who
was appointed
Master Glazier at
Windsor in the year
1242, A document of
that period records
the rates of wages
paid to craftsmen
engaged 1n the
making of coloured
windows: ““Those who work on the drawing
of images, ls. per day; for cutting and
joining the glass, 7d. per day; to glazier
boys (for grinding colour) 4d. per day.”

The fine east window 1n York Minster
was the work of a 14th century craftsman,
John Thornton, a glazier of Coventry.
His contract stipulated that he was to
receive for his work 4s. a week, and 1if
he executed his work truly and perfectly
and within three years, he was to have
£10 more.

Before the widespread use of painted

glass, the early glaziers built up their

windows entirely of a jig-saw of white



Cutting pieces of coloured glass to fit into the ‘‘cutline’’ pattern of a

window, traced on a linen sheet,

and coloured glass, using a minimum of
brown enamel for adding shading and
small details. In a figure window, for
imstance, each garment would be cut
to shape from glass of appropriate tint,
and only the folds of the drapery indicated
by brushwork. In like manner, the
foliage of a tree would be cut out of
oreen glass and its stem or trunk out
of brown, so that only the forms of the
leaves and their wveining had to be
enamelled in. At this period, all glass
cutting had to be done with a heated
ron, for the diamond as a cutting tool
was unknown.

1t was in the 14th century that a major
advance was made 1in the art,
namely the discovery ot a
transparent vyellow stain, It
became known that if a solution
of virgin silver was applied to
the surface of the glass and
burnt in, 1t would produce a
pure golden stain. This stain 1s
quite 1indelible, and can wvary
from the palest citron to a deep
HL'IIiIJ Eu:ﬂt;lnlirlg to the amount
of silver and the heat of the
fire. Actually, 1t is still the
only transparent stain that glass
will assimilate after manufacture,
and with 1t white glass can be
made to glow with golden
decoration 1n such strength or
restraint as the craftsman desires.

Shortly after this discovery
came another innovation of
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major importance. Irom
early times glaziers
had practised what was
known as ‘'flashing,” that
1S coating say a white glass
with ruby, or perhaps ruby
over blue. 1t then occurred
to the craftsman to etch
his fine detail through this
surface coating, thereby
obtaining perhaps a blue
pattern on a ruby field, and
so on, This etching away
of a surface colour was
originally accomplished with
the aid of a flint wheel,
but nowadays fluoric acid
1s emplovyed.

It was these two advances
that made possible the
emblazonment of heraldry
upon glass. Hitherto, the
cumbrous method of cutting
each heraldic charge out of
separate pieces of glass and
leading them together had frustrated all
attempts at reproducing arms 1n their
proper colours in a window, |

Before passing on to a brief description
of how a coloured window 15 made t”*Llﬂ.}',
it 1s interesting to note that the colours
in a window never fade, but grow nicher
and more sparkling with the passing of
time. This i1s partly due to the fact that
with age the glass becomes corroded
by various deposits from the lead, iron
or stonework in which 1t 1s set, as well
as by growths of minute lLichens.
Curiously enough, instead of "'dulling’
the glass, these deposits enhance it with
a mellow beauty.

Painted glass is heated in a kiln in order to fuse the pigment with
the glass itself,
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[Let us suppose vour church or school
has decided to erect a stained glass window
in memory of some local celebrity. The
artist of the firm undertaking the work
will first prepare and submit a small-scale
water colour of the I”JI'I['}I“I:}r-;t*t'i window.
[f the design i1s approved, a full-scale
copy of the water colour 1s made in one
colour, 1his cartoon, as 1t 1s called, 1s
really a complete map, so to speak,
mdicating all the essential features of the
design.

The cartoon is then passed on to the
glass cutter. He places it down, {fully
opened flat, upon his bench, and then
covers it with a sheet of transparent linen.
Using a brush dipped in a special ink he
proceeds with infinite care to trace the
lines of the cartoon beneath, which are
visible through the linen. The lhines he
traces will indicate the wvarious shapes the
respective pieces of glass shall take, as
well as the positions of the lead strips
requiredd to hold the sections of glass
together. It will be appreciated that the
slightest inaccuracy at this stage would
cause grave complications later, when the
hundreds of pieces of "‘jig-saw 1n glass’
are ready for assembling. The sheet of
traced linen is known as the “‘cutline.”

The monochrome cartoon 1§ now
removed, leaving only the cutline on the
bench. With the miniature water colour
beside him, the glass cutter begins the
intricate task of selecting appropriately
coloured pieces of glass, and cutting them
to shape 'as 1indicated by the cuthine.
Here,  again, absolute accuracy of
workmanship is called f{for, particularly
so 1n the case ot a large window
incorporating much small and intricate
detail, as thousands of separate pieces ot
glass may have (0 be cut.

The work now passes to the glass
painter, an artist of high skill. First he
lays the cutline on his bench, then over
it lays a framed easel of plain white glass.
He now assembles on the plain glass
all the pieces of cut glass he has received
from the glass cutter. Slowly he builds
the gigantic jig-saw together, following
the lines of the cuthine underneath the
sheet of plain glass.

This done, the artist fixes each and
every piece of shaped glass securely to
the sheet of plain glass by means of a
preparation of heated wax. T1his means
that the glass easel, and the pieces of
glass adhering to it, can be raised to an
upright position, thus enabling the artist
to set to work pamting in the
of the design.

details

When the painting is completed, the
easel 1s laid flat once more, and the painted
glass 1s placed on shallow trays and
conveved to the kiln. There, as we have
already mentioned, the heat permanently
fuses the pigment with the glass.

From the kiln, the work passes to the
glazier again. With the cutline laid flat
on his bench he takes up each piece of

A young glazier assembling a window.

glass and places 1t 1n 1ts exact position
Then, with strips of lead grooved on each
side to hold the glass, he fits all the pieces
together, soldering all joints to keep them
intact. Fmally, to make the .work
thoroughly sound, firm, wind and weather
proof, he works into the interstices of the
lead and glass a cement ot putty-hke
composition which, when 1t hardens
stiffens the work and renders 1t permanent
for centuries to come. 1he window 1s then
ready for despatch and erection in vour
school or church

The largest, and probably the most
valuable east window 1n any church 1n
the world 1s that of Carlisle Cathedral.
It has been described as the finest example
of decorated tracery existing. The lower
portion of the window contains no less
than 263 circles. A close rival 1s that n
York Minster, measuring 75 ft. bv 32 ft.
which has 117 panels showing Bible scenes.

L

s
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BOOKS TO READ

HHere we review books of interest and of use to readers of the “M.M." With certain exceptions
which will be indicared, these should be ordered through a bookseller.

‘ON RAILWAYS AT HOME AND ABROAD™

By P. RANSOME-WALLIS
(Batchworth Press, 15/-)

The author became a railway enthusiast as a boy,
and he has retained his love for railways, and ﬂspecinlf;*
for locomotives, in spite of the fact that he was unable
to take up locomotive engineering as a career, as
he had hoped. To-day he is well-known as an expert
rallway photographer. His book is full of good reading
that reveals a wide experience of all aspects of railwavs
and rallway working in many countries,

A good proportion of the volume naturally deals
with British railway matters. Here the author gives
a general survey of our railways since grouping, and
describes vividly footplate trips and other personal
experiences of the work of railwaymen, Next he
deals with his travels in Europe in search of railway
knowledge, and then we get the benefit of his Naval
service during the war in compact and interesting
stories of locomotive work in West, East and South
Alrica, mm Malaya and in wvarious islands from
Newfoundland to Ceylon, and also in Canada and
the United States, Steam locomotives are not the
only -ones that hgure in his stories. He relates his
experiences of the impressive diesel and electric
locomotives of North America, and gives an
entertaining account of the “motive power' of the
Fintona horse tram of the G.N.R. of Ireland,

The book 15 amply illustrated, chiefly by excellent
reproductions of the author's own photographs.

“AIR APPRENTICE, AIR MECHANIC AND AIR
NAVIGATOR"

\Brown, Son and Ferguson. Price 1/-}

This excellent addition to the publisher's Scout
Badge Test handbooks, of which it is No. 34, sets
out clearly and concisely the qualifications necessary
i order to gain a Scout Badge in any of the above
three categories,

I'he chapter on the Air Apprentice Badge covers
the picketing and refuelling of aircraft: airfield
procedure, rules and regulations; and types of landing
grounds. The Air Mechanic Badge aspirant 1s given
the principle and working of the internal combustion
engine, and detection of faults, with information on
elementary hydraulics and pneumatics, the handling
and servicing of aircraft on the ground, airframe
construction, and the theory of flight, The section
on the Air Navigator Badge explains how to compile
a daily record of the weather, and how a weather map
& prepared. Map reading, the stars, converting a
true course to compass course, and the principles
f dead reckoning also are dealt with.

The text is illustrated with many helpful diagrams.

“THE AIRPORT VISITOR'
(Penman LEnterprises Ltd. Price 1/6)

lhere are about 100 civil airfields in the United
wingdom, 34 of them owned or operated by the
Ministry of Civil Aviation. This booklet is mainly
concerned with the M.C.A. airports at London,
Northolt, Prestwick, Liverpool and Blackpool, which
have public enclosures and special facilities for people
to watch the flying and see for themselves IEc-w a
busy airport is run.

Other features are a list of airlines operating to and
trom British airports, and descriptions of civil transport
alrcrait now 1n service and new air liners now on
their trials. An aircraft logbook lists the registration
letters and other details of over 700 air liners flving
in and out of British airports, information that will
be welcomed by the aircraft “‘spotter.” .

Pictures of aircraft and airport scenes, with a map
of London Airport, complete a useful publicaticn.

“"LOCOMOTIVES OF THE GREAT WESTERN
RAILWAY"

Part 1: Preliminary Survey
(R.C.T.S. Price 10/-)

This latest addition to the handbooks compiled by
the Railway Correspondence and Travel Society,

although described as Part 1 of a series, is in fact
complete 1n itself. Within its 62 pages it traces the
development of G.W.R, locomotives, a process unigue
in 1ts continmty since the earliest days. This story
1S the more fascinating because of the co-existence
over a long period of broad and narrow gauge
locomotives, and also because in earlier. davs
Wolverhampton as well as Swindon produced
locomotive designs.

In addition to the story itself, and the numerica
lists of Wolverhampton and Swindon locomotives.
accompanying 1t, there are sections dealing with
locomotive liveries and the Swindon engine diagram
svstem, the range of standard boilers, peculiarities
of external details and so on. There is also a section
on those essentially Great Western features, engine
power groups and route colours, and the Automatic
I'rain Control system,

Many illustrations from photographs and three
folding tables will be found helpful by readers. The
Society i1s to be congratulated on the production
ot the book, which can be obtained from the Honorary
Publications Ofhicer, R.C.T.S., 18, Holland Avenue

Cheam, Surrey, price 10/~ including postage.

“THE CENTRAL LONDON RAILWAY"

By B. G. WiLsox and V. STEwaArT HArRAM
(Fairstead Press Ltd. 5/-)

The original Central London Railway, now part
of the Central Line of London Transport, has bzen
in existence for over 50 years., It set the pattern
for subsequent deep-leve ‘*‘tubes,”” and right from
the start was an electric line, r:rgc:mted at first by
separate locomotives. It soon became famous as
the “Twopenny Twbe’ because of the uniform fare
of 2d., irrespective of distance.

The authors have put together an interesting and
comprehensive account of this pioneer Mne, beginning
with a description of London transport conditions
in the days before the underground railways. The
promation and construction of the line, and its opening
and development are then dealt with, after which
we follow its career until it became one of the London
Underground group of companies and was extended
both eastward and westward, although the complete
schemes projected before the war have not been
fullv realised. The equipment and operating methods
of the original company are described and there are
interesting illustrations of equipment and a sketch
MAp.

Copies of the booklet are obtainable only from
Mr. B. . Wilson, 40, Edenfield Gardens, Worcestexn
Park, Surrey, price §/- each, including postage.

““TRAINS OF BRITAIN"
(lan Allan Ltd. 2/6)

This excellent picture book contains a varied
assortment of iulustrations showing typical British
trains, ranging from the most important expresses
to the humble local goods. Steam trains predominate,
but electric and diesel power haulage also are
represented.

I'he page size of the book is generous, so that the
reproductions are all on a fairly large scale. To each
there is a short write-up, giving in concise form
details of thé train itself, its engine and the scene
in which it has been photographed. An attractive
coloured cover gives a good start to the kook,
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The French Aero
Show

By John W. R. Taylor

RANCE 1s the home of aeronautics.

It was there that a voung scientist
named Pilitre de Rozier became the
first man to fly, in a Montgolfier hot-
air balloon, on 15th October 1783: and
it was there that Clement Ader made
brief hops in his bat-like monoplane
Eole 13 vears belore the American
Wright Brothers’ historic first sustained
and controlled aeroplane flight at Kitty
Hawk on 17th December 1903. Until
about 1910 France remained the centre
of aviation progress in Europe, and the
world’s first aero exhibition and flying
meeting were held at Pans and Rheims
respectivelv during 1908-9.

Even in recent vears, when aircraft
production m France has been small, her
designers have lost none of their old skill
at producing aeroplanes as advanced and
interesting as any in the world. A French
aero show can therefore always Dbe
guaranteed to provide plenty of attractions,
and this year's 19th Salon de I'Aviation,
held in the beautiful Grand Palais in Paris
from 15th June until 1st July, was no
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exception.

It was very different from our own
S.B.A.C. Flying Display and Exhibition
at Farnborough. The main object of this
Salon, as of the first one in 1908, was
to bring a cross-section of present-day
international aviation equipment to the
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Dassault MD 450 “‘Ouragan’’ jet fighter. Photograph by
courtesy of Airmondial, Paris.

heart of Paris, for the benefit of anyone
willing to pay a couple of shillings to
see it. It was a nicely-arranged, decorative
show, with a few aeroplanes and lots of
fascinating bits and pieces, displayed
against a gay Parisian background of
flowers, fountains, soldiers in Gilbert and
Sullivan uniforms, coloured banners and
music. "‘Farnborough” on the other
hand 1s essentially a technical show, to
which technicians from almost every
country in the world come annually to see
and envy the latest achievements of the
British aircraft industryv. The public are
admitted on the last
two davs of the display,
but “Farnborough”
never pretends to be
anything but a shop
window to attract
foreign buyers, with
plenty of aeroplanes
and no {irills.

It 1s for that reason,
perhaps, that the
average DBritish wvisitor
felt rather disappointed
on hrst entering the
Grand Palais. There
were only 18 full-size
aircraft on show, of
which nine were of
I‘rench design. After
a time, however, 1t
became apparent that
what the exhibits lacked in numbers they
more than made up in interest.

Star of the show was undoubtedly the
“Ariel” 111 helicopter, built by the Société
Nationale de Constructions Adronautiques
de Sud-Ouest (5.N.C.A.5.0.), which, as
its name 1mplies, i1s one of the big three
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“Ariel' III jet helicopter. Photograph by S.N.C.A.5.0. Company, France.

state-controlled aircraft companies. 1here
were six of them when the bulk of the
FFrench aircraft industry was first
nationalhised in 1937, and each was
responsible for taking over privately-
owned factories in a certain sector of the
country, S.N.C.AS.0. for example,
acquired the former Marcel Bloch, 5.A.5.0,,
G A LLioré-et-Olivier and  Blériot
factories in south-western IFrance. But
in 1941 the nationalised companies were
merged in pairs, so that in addition to
S.N.C.AS5.0., there now remain only
S.N.C. AN, (Nord) and S.N.C.AS.E.
(Sud-Est).

The original idea in 1937 was that the
nationalised companies and remaining
private firms could build military
prototypes in competition with each
other, but that production orders for
the winning types would be placed
exclusively with the state-controlled firms.
The result of this policy, combined with
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pre-war political mancuvring in France,
was that production faded away and the
French Air Force went into action in
1939-40 with a motley collection of
warplanes, many of them #ht only for
the scrap heap.

To-day, private enterprise is back in
the picture in a big way, despite first-class
competition from the reorganised state
companies; and on the next stand to the
“Ariel”” was a photo-reconnaissance version
of the ""Ouragan’’ (Hurricane) jet-fighter,
150 of which are being built for the French
Air Force by the independent Marcel
Dassault Company.

The ““Ouragan’ 1s a good clean aircraft
in the 600 m.p.h. class, but Dassault have
already made it out of date by building
a swept-wing version of the same thing,
named the ““Mysteére,”” which 1s even
better. It looks rather like the Mig-15
and, powered by a French-built Rolls-
Royce “Tay,” should be in about the
same class as the
Russian jet.

Nor i1s it the
only outstanding
French military
alreratt, for
although they
were shown only
i the form of
models or pictures
at the Salon, the
French aircraft
industry ~ has in
the last few vears

produced a series
s of prototypes
Rk comparison with
any 1n the world.
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Hurel Dubois HD10 experimental aircraft. Photograph by J. W. R. Taylor, There 1s, for
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S.E. 2410 “‘Grognard’'’ jet bomber prolotype. Photograph by courtesy of S.N.C.A.S.E. Company, France,

example, the racy, swept-wing common in Western Europe, that it i1s a
S.N.C.A.5.0. "Espadon’ single-seat waste of time and energy building
fichter, which can be fitted with a rocket warplanes when the Americans are giving
to supplement its ““Nene,” and has four away ""Thunderjets” and B-29s!

30 mm. guns at a time when all the The Americans however are not giving
Western Union air forces are still armed away many transport aeroplanes,
with outmoded .5 in. and 20 mm. weapons. helicopters and light ’planes, which
Similarly, in the jet-bomber -category, probably explains why these types were
France has the unorthodox 5.N.C.AS.E. predominant in the Grand Palais. The
“Grognard,” which is powered by two  only full-size transport exhibit was the

“Nenes’’ staggered inside 1ts deep fuselage: fuselage of a Nord 2501 {reighter, for
and the big S.N.C.A.5.0. 4000, also with which the French Government have

two ‘“‘Nenes,”” which are built in France by placed one of their biggest post-war
the, Hispano Company. Its development contracts, for a total of 160 aircraft. It is
typifies the care with which French industry similar in layout to the American Fairchild
is perfecting its new types, for it was “Packet,” and 1its spaciousness was put to
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