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DINKY TOYS

TRADE MARK REGD.

during August

Ready

Meteor Twin Jet Fighter

‘ Mo. 70e
Alfa Romeo Racing Car 11d.

No. 23f

A superb reproduction in miniature of the
Alfa Romeo racing car, which has an

sutstanding record of successes In
road and track events. Finished

in red, ltaly’s international
racing colour

Price 3/1

‘“Viking' Air Liner
MNMo. 7T0c
2/2

Universal Jeep |
No. 15y Streamlined Racing Car Tempest Il Fighter
4/4 No. 23s No. 70b
1/9 10d.

Estate Car

No. 27f "“"“Speed of the Wind"
3/5 Record Car Seaplane
No. 13e No. 63b
2/5 1/10

Twin-Engine Fighter Small Open Racing Car Avro '‘York' Air Liner
H%. 70d No. 23a No. 70a
?d. 1/11 3/9

Prices include Purchase Tax

M A DE I N ENGLAND B Y MECCANDO LIMITED
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DINKY TOYS

TRADE MARK REGD.

5. _(t..- -

Daimler Ambulance Austin ‘“‘Devon'’ Saloon Ford ‘'Fordor'' Saloon
MNo. 30h No. 40d No. 13%a
3/5 2/11 3/1

Austin Taxi

Hillman Minx Saloon Triumph ‘1800" Saloon
No. 40f No. 40b No. 40h
3710
1_|"I.1' 1.'.I1|

L
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No. 30j Aveling-Barford Diesel Roller Coventry Climax Fork
2/11 No. 15p Lift Truck No. 14c

Bedford End Tipper Haﬁiﬂr-gzrrﬁaﬁanmr

No. 30v Mo. 25m 4';&
' 5/11 "

Streamlined Fire Engine B : Foden 14-ton Tanker No. 504
MNo. i5h ' 10/10

2/11

Prices include Purchase Tax

Keep the wheels turning. Spare Tyres for Dinky Toys can be obtained from
your dealer

MECCANDO LIMITED

ENGLAND BY

M A DE
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Men who use Brylcreem know the value of
' smartness. And perfectly disciplined, natural-
looking hair 1s the first step 1n looking smart.
The pure emulsified oils in Brylcreem bring you

EJ%W,&”

"w"wfwﬂwyﬁﬂw

the double benefit of day-long smartness and
lasting hair health. And remember, smart j
healthy hair gives you confidence, the IJEIS'-?.“’L”!TEI

10 SUCCAM, (VIR 08 EEYICECCen, -
the perfect hairdressing. ™ WL e

e T i i R B B e
_________

Brylcreem
conies 1n tubs
1/8, 2/6 and
4/6, or handy
rubes 2/6.

BRYLCREEM——-THE PEEFECT HAIRDRESSING

@ :| MODEL LORRIES - .

You can dismantle them—just like the real ihlng/'?"‘.
0 .

B They come ready assembled ,
FDDEH TIPPER |_
LORRY 65/- _ 3.3 Standardised parts—all replace- H,L-: T

able. Shait drive. Umversal ~_

-1 -\\ coupling. Ackermann-
AT

------

itvpe steering. Floating

‘&\ rear bogie. Rubber tyres.
\

ﬂ{ |
v |

Powerful Spring Dnive,

AL DYSON 8-TON

R ‘ ¢ Cw L "|I 1 l| s 4 '_1
) TRAILER 18/6
: @ " ""{dr]‘*‘-t‘:d Attaches ro rear of either mechanical model M
% ASK YOUR DEALER TO S S

du o TSt oo taru wooers | ABBEY CORINTHIAN NTHIAN GAMES CO., London S.W.1
L CHEMISTRY APPARATUS

Send 2'd. Stamp
for latest

PRICE LIST

L
BOOKLETS:

“Experiments' 104d.

GIVE A SMOOTH BEAM OF
LIGHT—NO DAHI{ SPOTS

|-_-l.' l:_ r-"'.""!n"...'- |_

-1 - 2 = 'I 1" i -l
S.C.C.14d.IplusP.T. . either34d.or4dd.) “Formulas | Ogd.

Sold by Currys ancl most leading Eycl: Agents; if
unable to secure send covering cost with the name

and address of your usual supplier to:—

VITALITY BULBS LTD.

(Dept. M.). Neville Place, Wood Green, London N.22

“"Home
\ Iill'!]:l‘-“""_-.'” 213

Post Paid

(Scientific Dept. G), 60, High Street
STOKE NEWINGTON. LONDON N.16
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VISIT THE FINEST CYCLE
SHOW IN YOUR TOWN AT

Britain’s Largest Cycle Distributors \ \ é

[
RALEIGH - HERCULES - TRIUMPH * ROBIN HOOD + . ”‘
'l 240 BRANCHES THROUGHOUT ENGLAND AND WALES \ “

———— EF O EF  F = = wm N N B N N

l FREE! Write for wizard cycle folder in colour. Post coupon
[ today (in unsealed envelope |4d. stamp) to: CURRYS LTD.,

77, UXBRIDGE ROAD, EALING, W.5,

| NAME . L
ADDRESS N e Mi

—— — — — S S S S— S— — =Block letters F'I'.H'.-

."'l. .1'1.
-
'...III

. . the mark that stands
for all that's best iIn
00 railway modelling

ANIMALS AND VEHICLES

in 4 mm. scale

Jjust the thing for your 00 layout, Hornby-Dublo

T _ ¢
mh When vyou wisit
N
Railway, Model Farm or Village. Ask your ERG Stockist
to show you this wonderful range or get full details

from ERG (Bournemouth) Ltd., ty sending stamped

addressed envelope marked MINIA TURES in top left don't fail to see our displays of
corner; no letter needed. Toys and Souvenirs. We have
eicht large modern stores, the
4i||.{l..11'l"'=‘=-t':-'. Ol 'l.i.hllih drfeg FIVeEen

FIGURES,

Build your own

00 ROLLING STOCK FROM helow, at which vou will ind a
ERG "PRECIEIQN” CARD PARTS welcomeandan -.‘mrt'm:'u-.:wrlucn_un
with the aid of the record-breaking textbook ‘rl up.lr]..:u-lr-.u» .1I;J~.n «lﬂcwnlw]c:rru}ru.
] Vil DE €5peclially [AaTiicdd oy
"EARDB‘DS{E: TH:IL;LTLGD SITI_?IEK AND our I echnical I":] arrment, u;]un
H anextensive ratlwavy lavout is being
Price 3s. 6d. (by post 3s. ¥d.) operated throughout the vyear
EHG “MAETERPIEEE” EITE IUR"‘:H Eahnhnfﬁtrasiﬂ ﬁ:
The master parts for EESI'}I‘-EEEE!‘Hb'Ed rﬂilmg stock LUEEHHE Grendelstrasse 10
Fach kit contains all parts for complete vehicle. . |
Send 2d. in stamps for fully illustrated folder. LOCARNO Piazza staziona ;
_ I 00 del | BERNE Marktgasse 40 |
Full d-::[:ul:f, of our complete range o model railway 2 ASLE Bt e Rl SRt g
equipment and accessories are given in - .-
GENEV A 12. Croix d'0Or
THE ERG CATALOGUE AND MANUAL LAUSANNE 23, Rue de Bourg

Price 3s. 6d. (by post 3s. 10d.)

ERG (Bournemouth) LTD.

529, ROUMELIA LANE
BOSCOMBE, BOURNEMOUTH
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I a peal Lnill o Lreilol —
@ a FIRE -STATION

This Fire-Station is one of the

the Oniginal Plastic numerous models that can be
BUILDING 5SETS made with the No. 4 BAYKO Set

ASK YOUR
DEALER FOR
DETAILS OF

R LN R

Made from richly coloured, high- -
grade plastic material, BAYKO is U=y
beautifully finished, easily cleaned S
and will ‘survive years of hard T

creatment.

PRICES:

No. 0 .. . 15/-
No. 1 12/6
No. 2 37/6
NMo. 3 .. .. 59/
No. 4 .. 118/9
No. 0x .. e T1/6
Hﬂ'. 'II od : 15{.-‘-
NMo. 1x .. .. 22/6
No. 3x .. .. 60/~

m,

:
:
%
:
:
E
:
:
i

GREAT NEWS!

Here's a DPassenger Set that until

recently . was for EXPORT ONLY!

If yvou want England’s best—this is it—.

Terriiic Value!

1. A '!1-=ﬂ1J !"'L:-|_:~T 2-4.0 0" Gauge Tender loco
loutside cylinder] as used for main line
trathc, fitted with our Iamous L‘Eu-':rru.‘ SImoke

apparatus (controlled i_w,' onjott switchl
. r ' . : o =
12 volr D.C, consumption 1.5 amps.

o
"

[ 'wo Saloo nandone Brake Compo. Coaches,
absolutely fully detailed and painted true

X

9

X

%’

1..,

X

-

:

%’

S

¢ 3
3 to type.
S

S

E

3

{

x

L
L

One r_l-rr,-an ut'_.‘.--r.'l’.] track 3' 10" radius, overall
si1ze 9 8 x 0 L. Price Eid-ﬂ--ﬂ
Presentation Case, (incl. P. Tax)

UNDOUBTEDLY THE FINEST BOXED RAIL-
WAY PRODUCED IN THE WORLD TO-DAY

The chief modelling
material i

Boys! make vour prototypes, mock-

ups and background scenery more [ MO e s L et e S

realistic with ‘Plasticine’—the world’s T e e ATy S el

most famous modelling material. ]
:P e o .

lasticine ¢ LEEDS MODEL CO. LTD.

REGD. | DEWSBURY ROAD, LEEDS 1

HARBUTT'S PLASTICINE LIMITED
BATHAMPTON — BATH — SOMERSET

ENGLAND

A A A AT AT AT AT AV AV aF AW LW N N N W W oW N W W W W N N W

R A A A A A A A A R AT AV AV W W W L W N N o VW N Y e W N N Y N
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SCALE MODEL

to suit all pockets & tastes

T'he PENGUIN series of modern water-
craft is unbeatable—every model is true to

scale and sails just like the full-size craft.

The clockwork powered cruisers, tugs and
drifters are fitted with precision built
motors and 3-blade screws for long, smooth

runs and the beautiful Ocean Racer is
designed and built to sail far and fast in
even the lightest breeze. The hulls,

decks and detail parts are precision
moulded for strength and perfect

reproduction of detail and are .
finished in bright colours. See
PENGUIN watercraft to-day—

there's a model to suit YOU
and your pocket!!!

16 in. OCEAN RACING
YACHT—No. 430Y. A perfect,

fast-sailing model of the latest
Lype racing cruiser. It is ficted
special, simplified Bermuda
rig with best quality sails.

I I G T — — e e e e e e S e O S

11 in. CABIN CRUISER—No.

A Fast, clockwork powered
beautifully detailed deck and

4235,

model with
hull.

7 in. CLYDE CRUISER—No. 4295,
A new model of the popular forward-
contral type cabin cruiser. Clockwork
powered .

I 1.
Mo, 4255, A fine model fitced with a

¥

INTERNATIONAL
MODEL AIRCRAFT LTD.

SOLENT CRUISER—

powerful clockwork motor
and 3-blade screw.

e e s

"TUGBOAT
ANNIE — No.
4285. A Thames
Tug in  minia-
ture, Clockwork
D OWered,
Length 74

e
s

DRIFTER—No. 424S.
A scale model of one

of Britain's famous
fishing drifcers.
Clockwork
powered.,
Length 74 in.

Available from
your Local Dealer.,
We do not
supply direct.

0’9

Merton,

London S.W.19, England
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111 De sure ol L
hnest selection ol

spares. accessories and

cquipment, ncluding a
ull range of “"Haltord ™ WIT
“Raleigh™ and
len_ Hood" Cycles

—there’s a Haltord s

branch 1n evenr

BRICK & MORTAR
BUILDING KIT

It enables vou 2o build Garages, Houses, Railway

Stations, Signal Boxes, or from your own imagination

All railway modeis will fir ‘O gauge scale. Eu:\drng{j

can be permanent, or dismantled by merely soaking
in water and che bricks used again and again.

BRICKPLAYER KITS AT 28/6 AND 52/6 ARE
AVAILABLE FROM GOOD TOYSHOPS, HOBBY
SHOPS AND DEPARTMENTAL STORES

ACCESSORY PACKS

larege town

N ﬁ:ﬂﬂIE”Ti 'TIC
100 100 Full-size Bricks . 3

101 52 J-Bricks and 72 1-Bricks 3

102 L .:1-* and Peak E-I'H'LH- 3/ -
111 Capping and Roof Tiling . 2/6
112 C-’:ﬁ*crr:u:- Roofing . 2/6
114 Bag of Brickplayer Cement . /3
115 :’:::J ng Cement . . . I
8107 2 Bay Windows with 31 Splay Brick 3/9

METAL OR PLASTIC WINDOW AND DOOR FRAMES
1 o' F3 F4 F& F8 F10
8id. &8id. J7id. Dd. 4d. 6d. 7id
B108 Sheets of Glazing, 12 in. x 6 in. (Plastic) 1}d

-

- THE HALFORD -
GYGI.E COMPANY I.IMITED

HEAD OFFICE
239 CORPORATION STREET

BIRMINGHAM 4.

If your dealer cannot supply, write for address of neares
stockist to:

J. W. SPEAR & SONS LTD.

DEPT. M ENFIELD +« MIDDLESEX
[ ms =oRBP.. Tomae 3N afdip worn e n o -

BRANCHES IN ENGLAND, SCOTLAND AND WALES
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FOR FAGES & PLAGES

S.E L. know what you want/

Thrills for outdoors!

. EEL SPORTS ELASSEE
e L ESE———— ' Reautifilla oulded

10N

i"-. rll.'|.'|l._|-.1r"'| & N rt.1 E' - L
lated metal parts. Very

efhcient focusing, with
L n'rﬂh inion o t oL s; H"L-.]% H'I Hi“ﬁ"."’- A% “-."'L ﬂ" 6,’6 real .-,'};wr.u:;lﬂ'. -.;rnunj i ss
magnification, with optic ally-ground gla lenses  giving powerful
lenses -easily accessible for cleaning. no tax magnification. Complete
ithh neck A5 ?"

S.E.L. TELESCOPE

‘RAMBLER’
BINOCULARS
All-plastic, with
breakable lenses. | ,
magniticarion ana
; nal '.._hi'."t:!".- OCLIsINA
",-:!"5"::'5 ' EveEnieces. LOom;

vith lanvard

See "Merit" and
S.E.L. products at good dealers. 3. E L. POCKET COMPASS

Send p.c. for Hlustrated List to el -”"”-‘;1 :'“El. ""“"'._i,;-“'.‘
WCOUls and KiEla, Wy |

J & L RANDAI-L I-I D uminous spot on N
':1| 11'!_.!" [t'll .'.-.J.rt..ll-'n_.. '-|.|:"_-:_ o

(Associated Company: SIGNALLING EQUIPMENT LTD) top case.
(Dept. 3), Merit House, Potters Bar, Middiesex
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. HORENSY ._.__. i'
® TREAIN BB

Any boy can boss his own

railway it he has Hornby
Trains. High-quality, long-
running mechanisms, sturdy
track and a variety of rolling
stock and accessories, ensure
maximum fun and interest.
See the Hornby Passenger

and Goods Sets now in

This 1s a Hornby M1
stock at your local dealers.  Passenger Train Ser

MADE AND
GUARANTEED BY

MECCANO LTD,




Next Month: "NATURE'S SPEED RECORDS.” By D. Gunston

tditorial Otlice:
Binns Road
Liverpool 13
England

This month I want to talk to vou about
the Magazine, For well over 30 vears it

has ]H"I_I-"-,'itl:"-l'f[ 11
many thousands
of readers., old
and voung, with
information on a
vast A1l C rlf
different topics of
real interest to
them. 1 sav old
and voun g,
because the boy
who buys a copy

of the "“"M.M.
1s not 1ts only
reader. His entire
family looks
forward eagerly to
the coming of
cach month's
1ssue, and from
time to time
hear of cases 1n
w hich t he
cnthusiast who
brings 1t 1nto
his home has
little chance of
reading 1t until
his elders have
h a d a g 0
themselves!

How many

actual readers of
the “"M.M." there
are thereifore 1 do
not know, but I

do know that all of them deserve something
even better, and I have made plans to
the Magazine
begin with, paper of better quality will be
used 1n 1ts production from next month
This will be whiter and will have
so that the

improve

onward.
a better surface,

About OQurselves

o ey LRI

::'I.} :.:'ﬁ..'b *. o - ' ' :_::. i . ] s :-..'.'.-'. :
R S T

This fine working Meccano model of the Thoresby Colliery
Skip Winding Plant was constructed for the East Midlands

Division of the Nalional Coal Board.
Exhibition in

places

in

for

It was built for an
Nottingham and later was shown in other

the coalhelds. Its realistic working aroused
very greal interest throughout its tour,

brichter “"M.M..~

them. 1o

to 1ts readers.

Magazine
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will be easier to read and, most important
of all, the pictures will be brighter and

clearer.

Further cheering
news 1S that the
number of pages
in  the Magazine
will increased.
At the moment I
cannot make any

he

definite pI‘ﬂI‘ﬂiSE
about the
additions to be
made, but the
(October and
November 1ssues

will certainly be
thicker. The
December 1ssue
too will be
specially enlarged.
It will indeed be
reminiscent of

the days before
the war, when the
coming oi the
special Christmas
number of the
“M.M." was a
Freat event

wherever there
were Meccano and
Hornby Trains
enthusiasts—and
that meant all
over the ‘n.‘u.’uﬂd, S
It means today!
These changes

will be steps on the way to a larger and
which
attractive than ever and far more useful

will be more
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Britain's Grand Prix Challenger

An Outline of the B.R.M. Design

By Raymond Mays

CAHH taking part in the World's great
motor races have to conform to a
formula laidd down bv the Federation
Internationale d'Automobile. The formula
now in force, and due to remamm until the
end of next year, stipulates that cars shall
have engines measuring not more than
1,500 c.c. if fitted with superchargers, and
not more than 4,500 c.c. if unsupercharged.
A supercharger—in other words a pump
to force the air fuel mixture into the
cylinders—has an y
effect equivalent to an

batfling problems in their traimn, which
would have been avoided 1f our technicians
had been content to tread familiar ground
and draw on established text book data.

First, let me outhine bniefly the design
of the B.R.M.'s engine. This unit has
no less than sixteen cylinders, each so
small—about the size of the timest
motorcycle’'s two-stroke engine-—that a
complete piston and connecting rod can
comfortably be gprasped in the palm of
one hand. The main
engme casting, made

additional “‘ration” of The 1952 B.R.M. on test at Folkingham, mm a special hght ;111“1..-
L‘:-.IF-EH:E'L}'} Or Ei"u."b’t.'[)t Lincolnshire. - At the wheel is Raymond known d 5 RRERS0,
cylinder volume. Mays, the famous Brilish racing motorist consists of the upper
~As it is possible, :":;Ei:ﬂ; \F[E*“E;LTI‘.S"a;“ii;?ﬂﬁrthﬁig;: half of the crankcase
i both theory and has many racing successes to his credit. and the two cylinder
practice, to conjure El: Wéiﬂﬁfﬂfii:lﬂigh“’lﬁz ll&iﬂl;l;ﬂﬂﬁfli;l;:t: blocks. These Dblocks,
more power from a Victories: ata has been the foree hehim}I v;u':_h contaming uuht
highly supercharged Britain's present Grand Prix challenger, cvlinders, form a "'V,

14-litre (1,500 c.c. the B.R.M., which is probably the fastest with the very wide
engine with a large Formula 1 racing car evex bullt. included angle of 135
number of cylinders degrees. The pistons
Ehan  Erom’' anils run n what are known
“unblown” one of 4i-litres (4,500 c.c.), as wet liners, that is, subsidiary internal
the B.R.M. designers, headed by my cyvlinders which are in direct contact with

friend Peter Berthon, have pinned their
faith on the former layout. In doing so,
however, as they realised from the start,
they have undertaken a truly pioneering
task, for no other engine in the world has
been set so high a target in revolutions
per minute and power output in relation
to swept volume.

These explorations of hitherto unknown
r.p.m. and b.h.p. regions bring many

the cooling water.

The crankshaft 1s made up in two parts,
rather as though the engine consisted ot
two separate V-eights in tandem, and
joined centrally. On this central portion,
two spur gears are mounted, and, irom

them, drives are taken for the power
take-off shaft itself—which runs below
the lower crankcase half and rotates

at about half the speed of the crankshait—
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and for the camshafts and the engine
auxtliaries.

There are four separate cylinder heads,
one to each ;_fl"nul]- af four L“}']imh*r-;, the
heads bemg RR53 aluminium alloy castings.
The overhead valves—two per cylinder
are mcoclhined to each other at the
cxceptionally wide angle of 871 degrees,
and there are four camshafts—two to
cach bank of cyvhinders. As the exhaust
valves are subjected to greater heat than
the inlets, they are given hollow stems
and flled with sodium. Unhke the
"T;illlihtlil“, which has ten [Jl:ii[l ht‘itr.'iﬂ}._f?-i,
the camshatts run in roller bearings. The
valves seat on inserts made from an
mtensely tough material called NMC.

Among their several other functions,
the central spur wheels mentioned above
drive the centrifugal two-stage
supercharger, which has been specially
developed for the B.R.M. by Rolls-Rovce,
who have unequalled éxperience in this
held, thanks to thewr amrcraft work., This
“blower 15 mounted at the extreme
iront of the engmme, and draws mixture
from a huge twin-choke S.U. carburetter.
1 here 1s i"iI'iH'ihiHll fOT "..':LI'}'ill;-.';” the rate at
which the supercharger runs, relative to
the crankshaft: mn the final stages of the
3. R.M.'s development 1t may well be that
supercharger speeds of
well over 500010
revolutions per minute
will be reached.

The clutch, by Borg
and Peck, 15 a dry
multi-plate type, built
i unit with the engine:
astomishingly compact
and hght, 1ts diameter
15 only 74 in. and 1ts
weight 30 1b.

I_L_",'Hitil:lll 1S ln. four
separate  coils, which
ddraw  their current
irom a small battery
carried at the rear of
the chassis. lThere are
two 01l pulinps ['iIL“H’L‘L*I'j.'
and scavenge), both
driven from the central
spur gears, and these
pumps circulate
lubricant at the rate of 20 gallons per
minute. The main oill tank 1s situated
alongside the engine, on 1ts left hand side.
lhe B.R.M.'s special alcohol fuel—the stuft
they sometimes call "hquid dynamite —
has two tanks to 1itself, one behind the
driver, m the tapered tail (15 gallons
capacity) and another m the shape ot

__ — p— e e

an inverted “U" and mounted above the
pilot's knees (25 gallons).

Although of no larger capacity than
that fitted to an average 14 h.p. family
car, the B.RK.M. engine in its present forme
develops well over 400 h.p., its crankshaft.
rotating at about 12,000 revolutions per
minute m the process. Later, if all goes
well, when still higher supercharger boosts
can be exploited (the current boost figure
runs at around 40 pounds per square
imch) 1t i1s possible that outputs of 600
horse power will be reached. If so, this
will be almost the highest power ever
delivered by a road racing engine, in spite
of the fact that the formula governing
Grand Prix machines back in the ‘Thirties
permitted any capacity to be nsed, and
the German projectiles of the dav did in
fact reach and exceed six litres, or four
times the B.R.M.'s figure.

In designing the chassis frame for the
B.R.M., our experts at Bourne had to
reconcile the conflicting 1deals of hehtness
and mmmense strength. This was done by
making up the two main side members
from pairs of parallel tubes, one above
the other, and uniting them with long
plates pierced for lightness with a series
ot large holes. Diameter of the tubes is

25 1n., and the material chrome-

The powerhouse of the B.RM., a 1,500 c.c. 16-cylinder supercharged engine
that in its present form develops over 400 h.p., at a crankshaft speed of
12,000 r.p.m.

molvbdenum steel. Of the three cross
members which tie these mamm @irders
together, one 1s of similar construction
to the longerons while the other two are
simple tubes.

The {front wheels are independently
suspended on trailing hnks, giving a
vertical rise and fall and thereby avoiding
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World Champion Juan Fangio drives the 1952 B.R.M. in practice. This famous driver from the Argentine was
the outstanding figure in Grand Prix racing events of 1951

gyroscopic disturbances at high speeds.
In place of ordinary springs or torsion
bars, the B.R.M. uses pneumatic struts
of Girling manufacture—these struts, which
take the form of small cylinders and are
rather similar in appearance to telescopic
shock-absorbers, have many advantages,
among which are their extreme compactness
and minimisation of unsprung weight.
Many authorities consider that the day 1s
not far off when pneumatic suspension
systems will oust ordinary springs entirely.
If such proves right, this will be but
one of many respects in which B.R.M.
experimenters and pioneer work have
alded the progress of the every-day car.

At the rear, the B.R.M. employs what
iIs known as the De Dion suspension
system, a development of a very early
(German idea, which is now almost universal
practice on the fastest Grand Pnx cars.
In this system, unsprung weight, that
arch-enemy of road adhesion, 1s reduced
to the limit by mounting the final drive
and differential housing (in this case
combined with the five-speed gearbox)
fast on the chassis, instead of allowing it
to rise and fall with the wheel deflections.

The difterential itself 1s of the limited-
slip type (ZF), and on each side of 1t 1s a
universal joint mating with the inner end
of a short axle half-shaft. Similar umversals
are incorporated at the outer ends of
these half-shafts, and triangulated radius
arms run forward from the hub assemblies
to pivot lugs on the main chassis longerons.
To deprive the road wheels of independent
motion, which experience has proved to
be unsatisfactory on high speed road cars,
a large diameter axle beam, flanged at
its ends, is used to unite the two wheels.

Making due allgwance for the torsional
effect created in this axle tube when one
wheel strikes a bump which the other one
misses, the tube is sleeved for articulation
at its centre point.

[.ike all cars of Grand Prix calibre, the
B.R.M. has different sized wheels and
tyres, front and back, the rear wheels
being of 17 in. diameter with 7.00 1n.
tyres, while the corresponding {front
dimensions are 18 and 5.25 in. Very wide
and robust rear treads are necessary to
enable the enormous torque to be
transmitted to the road with the minimum
of wheelspin. The fronts, with no power to
deliver, are kept relatively small and light
to relieve unsprung weight.

On cars with a maximum speed
approaching the 200 m.p.h. mark, brakes
are mnaturally all-important, and here
again B.R.M. adopts a pioneer role. Our
latest brakes are of disc type, entirely
unlike anything so far used in lturope on
production vehicles, and products of the
ever enterprising Girling organisation.
Their efficiency i1s such that when Juan
Manuel Fangio, the reigning World's
Champion of motor racing, first tried
them on the B.R.M. he declared that they
called for a complete revision of his
previous standards of retardation.

Minor mechanical troubles caused bitter
disappointment in France and Ireland,
but we hope to retrieve the position in the
Formula labre races later this. season.
Thus we hope, even though belatedly, to
vindicate the faith placed in this far-
sighted project by generous firms, not to
mention thousands of individual enthusiasts
of the B.R.M. Association. The battle is
on, and we are ready for 1t
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The New BR. Standard 2-6-2 Tanks

ﬁ){ JI. 1llustrate on this page B.R.

82000, the first of the new standard

2-b-2 tanks of which

the other ten rgomng

Region., Like the B.R.
tanks and the 75000

these new 2-b-2s are
able to run on
practically every main
and secondary line.
The mam frames are
of stout construction,
well stayed, and their
arrangement _Lft'lllﬁ‘l':i”"»'
follows previous B.R,
standard ]'rt‘.‘lr_ttit'l.'.
There are two outside
cylinders, 17% 1n. by
26 1., driving on the
centre pair ot 5 {t. 3 1n.
coupled wheels and
the 10 1n. piston valves
are actuated by
Walschaerts motion.
The general layout of
the driving gear
resembles that of the
standard 2-6-4 tanks.
The boiller, which
has a tapered barrel
and works at a pressure
of 200 lb. per sq. m,,
follows closely the

20 are to be built
this year at Swindon Works. The Western
Region 1s to receive ten ol these engines,
to the Southern
2-6-4
tender -i-—ﬁ—[_l'r-:‘._

Standard

The frames of one of the new 2-6-2 tanks
being drilled at Swindon, where 20 of these

N ).

general design of the standard No. 2
Sswindon boiller used on the Western
Region “'51," “61," ""81" and 56" classes.
But the ‘ln}'refr{*t_l arrangements follow
the usual B.R. practice and, moreover,
the boiler has a dome. The smoke-box
15 supported by a saddle and 1s of the
circular "~drumhead type, while the
fire-box 18 eof the
jelpaire pattern. The
smoke-box 1s self-
cleaning, and a
rocking grate and self-
emptying ashpan are
hitted. 1 he fu:nL;rlél‘L{:
arrangements follow
as closely as possible
the lavout already
H.:lH{ilL'{l I 5 e L ol
standard tender
locomotives.

The bunker has a
characteristic set-in
centre section which
leaves a good look-
out through the rear
spectacle glasses for
backward running. It
carries coal only, three
tons of 1t, while the
all-welded tanks carry
1,000 gallons of water.

engines will be completed this vyear. The 1he "-‘r'i'i},',ht of the

upper illustration shows the first of the new
B.R. Ofthcial Photographs.

engines.

engine 1n working
order 1s 74 tons 1 cwt.
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Making Steel

Electric Arc Furnaces at Work

' [ 'HERE 1S no more impressive sight i When all is ready for pouring, the furnace

the world than a stream of molten itselt 1s tilted, as seen on our cover, and
metal pouring out of a furnace. =The the metal flows out into a large ladle,
glare of the metal itseH 1s so dazzling that which 1s provided with a lining of refractory
1t hurts the eyes to watch 1t 160 mor material capable of standing up to the

than a lew seconds, and 1ts intense heat intense heat of the metal ]:Htit'inu into 1t
makes approach to the furnace unbearable. 1he ladle 1in 1ts framework 15 suspended
A striking scene of this kind 1s shown lrom a crane, and when 1t 1s full 1t 1s taken
on our cover this month, which 15 awav so that the molten steel it contains
reproduced directly from a pamting by can be poured into moulds, where it cools
Jerence Cuneo showing steel being poured and sets in readiness for further treatment
from clll electric Al C furnace r]1|]n' it‘a l]lr IHI'L:.: series ol 1“:!‘1 cesses that in the
surroundings add greatly to the impressive cnd convert the steel mto cranes and

<haracter of the scene. On the left 1s the other machines.

arc furnace itself, with i1ts heavy leads The electric arc steel making furnace
for the current. and the thick carbon shown on our cover 1s one of a group 1In
rods between which the arc 1s struck that one of Bntain's largest steel foundries
provides the heat for melting the steel. that of K and L Steelfounders and
Engmmeers Ltd.. lLetchworth. |

these many different carbon and
alloy steels are produced for making
castings {or tanks, cranes,
locomotives and all manner of
engimneering products.

1he furnaces are each of five tons
capacity and are powered by 3,000
KVA transformers. Thev are of
the roof swivelling type to permit
top charging of raw maternals, each
charge beng carefully made up on
the welghbrnidee {from different
grades ol scrap stored in separate
bunkers.

1he steel furnace shop 1s served by
overhead cranes of 10 tons capacity
that handle evervthing by lifting
magnets or by grabs. In this shop
too are the :-e["n_'i_‘iil] fires {or ]H'[']‘]PH l Tll,':
the ladles, pvrometers for testing
the temperature of the steel, and
facilities for rebricking the roofs,
walls and bath of the furnaces
Lhemselves.

lhe reading of many large text
books and Vel S Ht. study are
necessary before one can fully
understand and practise
steelmaking. lThere are certan
fundamentals that are quite easily
2xplamned, however,

F'irst of all, sulphur and

phosphorus are real enemies of the
Pouring molten steel from the E]m:_tru: arc fum_um:e I.ﬂl{]' the ]EIE!IE. steelmaker and must be reduced
Between the crane hook and the ladle is a spring balance, which TS T vl -
shows the weight of steel poured. Our illustrations are reproduced DU!OW 1ITIILS, usually 4 Ilaalllull
by courtesy of K and L Steelfounders and Engineers Ltd., of 0.06 per cent. Then the

Letchworth, proportions of elements like carbon,

=t - i -
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Flames rising from the molten steel as oxygen is injected, by means of the lance
seen on the left, during the process of refining.

manganese and silicon must be carefully
controlled 1f the particular steel being
made 15 to have the desired physical
properties. A typical steel with a tensile
strength of 28 tons per square inch contains
0.15-0.25 per cent. of carbon, 0.30-1.00
per cent of manganese and 0.25-0.60 per
cent. silicon, with the already noted
maximum of 0.06 per cent. of sulphur
-'cI.Hr_] 'Il'hllllh'l'l-hi'!r'lili"- I'U-ll]rL‘lit'i'l 1.,, 1he rest ot
the steel of course is iron, that 1s, chemically
pure iron, not to be confused with such
materials as cast 1ron and wrought 1ron.
An allov steel much in
demand today, with a
tensile strength as high as
5() ?” LS ]11*[' H‘-‘iIHLI't" fllf.il,
contaimns shghtly  greater
1‘11';_||}:|r[in[1a of carbon,
maneanese and silicon. In
addition 1t contains other
metals. from 0.50 to 1.00
per cent. of nickel, 0.40 to
0.70 per cent. of chromium
and 0300 to 0.510) per cent.
of molybdenum, and the
proportions of sulphur and
phosphorus are limited to
]H‘l'{.-L“IHnL:I-.'.- of 0,03 and 0.04
per cent. respectively.
Furnaces in which these
steels are made may be
lined with acid matenal
like silica bricks, or with
basic materials composed of
dolomite or magnesite. With

an acil lhmng, the
process 158 quicker
because 1t consists
almost entirely of
melting the raw
materials, mainly
scrap, and of adding
any necessary alloys

betore pouring. One
must have available
VETYV pulc s CTap,

however, contaimning
low percentages Of
sulphur an d
phosphorus. 1hese
elements cannot be
removed with an acid
lining, because
matenals like hmestone
and fluorspar, Dboth
basic 1n character, have
to be added to form
the slag and these
would attack an acid
hning. Thus with an
acid-lined furnace and
cood quality scrap the process consists
really of two stages, melting and hnishing.

With poorer scrap, such as mainly has
to be used today, furnaces must be basic
lined and the process then consists of
three stages. These are melting, refining
and fimishing. The refining stage again
can be split into two. The first of these 1s
an oxidising stage, in which the phosphorus
1s taken up by the slag, with the help of
limestone, to form calcium phosphate. Lhe
second 1s a reducing stage, during which

the nquth‘ also 1s (Continued on page 382)

Steel scrap is carefully selected and weighed for making steel in the eleciric
arc furnaces, which can be seen bevond the scrap bunkers shown here.
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My Lady the Frigate

By Frank C. Bowen

N OST people picture frigates as romantic

vessels of the Eighteenth and early
Nineteenth Centuries, under such gashing
captains as Cochrane and Pellew. There
is indeed no type of warship that so much
deserves the feminine label of "My Lady”
as this one, with her beautiful fine-lined
hull lifting to the waves, her towering
canvas and her gallant exploits far away
from the depressing influence of staid

admirals. No type of man-of-war was more

H.M.S, frigate Alarm conducting a Spanish prize into Gibraltar in 1781. The
illustrations to this article are by The Nautical Photo. Agency.

frequently portrayed in print or model,
generally by the order of young captains
whose fortunes the ships had established
by prize money.

Such {frigates

richly deserve

stages of development in which they were
scarcely noticed by the layman. lhe
earliest mention of the frigate was as a
small passage boat, practically unarmed,
which was useful for running despatches
or carrying officers who would now be
described as Very Important Persons.
She depended for her safety on her speed
and handiness. Then, in the Mediterranean
galley fleets, the fregata—a name easily
translated into frigate—was a small fast
galley of light draught that was too small
to be rowed by slaves and theretore had
to-have free fighting men at the oars,
The Elizabethan pinnaces, which carried
out so many daring escapades, were

their
romantic position but, hke most other
naval types, they passed through many

described by the French as ‘“‘fregates of
50 tons burthen or thereabouts.”

The name frigate was not generally
adopted in Britain as early as that,
however. Sir Robert Dudley, at the end
of the Sixteenth Century, appreciated how
appropriate a name could be, and when
he was compiling a draft book containing
his ideas of what types of ship should be
included in the Navy he suggested a
frigate, a vessel 160 feet long by 24 feet
beam carrying a tier
of guns on one whole
deck, and more on a
short poop and
forecastle. No ship was
built to his ideas in
those days, but a
century later the
design was beginning
to attract attention
and was in fact the
basis of the frigate of
popular conception.

It was apparently
the French, who had
an Atlantic as well
as a Mediterranean
seaboard to consider,
who transierred the
idlea from the South
to the North

and adapted the
Mediterranean frigate to the more
tempestuous Northern waters, giving her
greater tonnage and fuller lines. By then
the name had been used in Britain, where
most seagoing merchantmen were called
frigates regardless of their size, lines and
speed. A number of armed merchant
ships belonging to the chartered companies
were so described at the time of the
Spanish Armada, although there was
little that was speedy or graceful about
their design.

Farly in the Seventeenth Century the
list of the ships of James I made out
im 1604 contains ‘‘the French frigate,”
apparently a prize, of only 15 tons burthen.
About 30 vears later two ships were
histed as frigates, although they seem
to have been more like pinnaces or vachts.
On the other hand the term frigate was
appropriate for the Dunkirk privateers
captured by Charles I's Duke of Bucking-
ham, which were famous for their speed.



PFor many vears after that the name
frigate, as may be noticed in the writings
of Samuel Pepys, was loosely applied
to nearly all tvpes of sizeable men-of-war,
no matter what their
design, before 1t
became a regular
rating, below the
line-of-battle  ship
and above the
numerous small
craft, that was the
predecessor of the
modern cruiser.

The Constant
Warwick, which Peter
Pett designed as a
privateer but which
was immediately hired
by the Navy, 1s often
described as the first
frigate, on the strength

of the epitaph on
Pett's tomb that
stated, ‘““He invented

that excellent and new ornament of our
Navy we call a frigate.” She was a little
ship of 342 tons burthen mounting 26
cuns and when new she was the only ship
that could outsail Dunkirk privateers
and Algerine pirates. When she was
rebuilt in 1666 she was, according to a
contemporary naval authonty "~converted
from an incomparable sailer into a slug,”
so that she was easily captured by a
IFrench fleet. In the seven years which
followed her completion over sixty vessels
were built that were officially described
as frigates. Their armament varied from

A frigate of today, HM.S. Helmsdale, camouflaged to suggest a submarine.

12 to 80 guns. Most of them were criticised
for being so deep in the water that they
were unable to carry the stores necessary
for a cruising ship and their guns were
too near the waterline to be fought in any
sort ol a seaway.
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On the other hand Colbert's school

of naval architecture in France made a

special feature of {frigates, which
undoubtedly satisfied the idea of what

H.M.S. Volage, 1869,

the ships should be. When the Superbe
was captured Charles 11 admired her so
much that he ordered her to be copied
in a ship which was named the Harwich
and this was So successiul that many
others were built on her lines. They were
undoubtedly frnigates and the name was
officially limited to ships of the third to
the sixth rate. At the close of the
Seventeenth Century the third and fourth
rates were labelled line-of-battle ships,
fit to fight in the line, and only the fifth—
below 50 guns—and sixth rates were
classihied as trigates.

In the early
part of the
IKighteenth
Century the
frigates
mounted 20,
30 and 40
guns, but there
were constant
complaints that
if the British
Navy wanted a
frigate that was
really fast, and
sufficiently
weatherly to
beat offt a lee
shore, they had to go out and capture one
from the French. The contemporary
British ships were badly overloaded with
guns for their size, so in 1719 a new scale,
or establishment as it was called, was
mtroduced which allowed considerably
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greater tonnage for the number of guns in each class,

Normally these ships had only one gun deck, but in
1744 an attempt was made to design a more powerful
44-gun frigate. This carried her guns on two decks
and was clumsy and very unsatisfactory for her
work. Frigates were not always faster than
line-of-battle ships, particularly in heavy weather,
but they could generally get away by being able to
sall closer to the wind. In any circumstances it was
not considered quite sporting for a line-of-battle ship
to attack a frigate unless she were too unmpudent,

S0 the frigate became the type that captured the
umagination then as she does today. Her duties
were innumerable. A few were attached to the battle
squadrons for scouting and to drive off enemy scouts,
Most of them acted independently, protecting merchant
ships and attacking those of the enemy, bombarding
shore positions, patrolling the trade lanes, and often
launching their boats to cut out merchant ships or
small craft lying close inshore,

Frigates gave junior captains fine opportunities
of showing their qualities out of reach of the admirals.
They had to sacrihee some of their prize money to
the commander-in-chief of the station on which they
had earned 1t, but a really smart captain with a fast
frigate would find a good balance, which 1s why so
many models and pamtings of frigates have survived,
made to the order of the captains whose fortunes
they made, Prize money was also the attraction

The historic fight between the British and American frigates Shannon
and Chesapeake during the war of 1812,

that secured a large proportion of prime volunteer
seamen for a good frigate under a good captain.
Often such a vessel would get her whole crew of trained
men without having to employ the Press Gang at all,

All through the Eighteenth and early Nineteenth
Centuries- there were innumerable duels between
single frigates which were fought with desperate
gallantry. The handiness of the ships offered mucHh
greater opportunity for skill than in the average
fleet action, when the line-of-battle’ ships just got
close alongside one another and hammered it out,
Many a captain did everything that he could to avoid
promotion to a line-of-battle ship,

By the middle of the Eighteenth Century most
frigates mounted 28, 32 or 36 guns, and designers
were beginning to take the greatest care not to
aoverload them, A tvpical 28-gun ship was of just over
600 tons and her main battery consisted of 9-pounders.
The 32-gun ship was about 100 tons bigger and 26
of her guns were 12-pounders, while the 36-gun
ship was of about 730 tons. Their crews would vary
from 200 to 240 men.

The new J38-gun type was mtroduced in 1780.
The first was of just over 900 tons, but they soon
exceeded 1,000 tons. In 1792 the first 40-gun frigate
was built, carryving thirty I18-pounder guns and ten
9.pounders, the latter being afterwards exchanged
for sixteen 32-pounder carronades, which were short
guns capable of domng tremendous damage at short
range only. In those days, it has to be remembered,
the legend armament of a ship did not indicate the
guns that she actually carried; carronades were |eft
out of the calculation and even long guns were often
ignored. A 40-gun frigate rmght easily carry 50.

At the end of the century the Americans, whose
Ireasury would not run to the construction of
line-of-battle ships, revolutionised frigate design
with their famous 44-gun type, which often actually
carried thirty-two long 24-pounders and twenty-two
32 pounder carronades, yet were so well designed
that they lost none of the frigate's handiness and
speed. Owing to the neglect of staff work by the
British Admiralty, these ships passed almost unnoticed
until the War of 1812 broke out, when the Royal Navy
had nothing to touch them and several frigates of
normal strength were captured. The Admiralty ordered
forty ships mounting from 38 to 50 guns by contract,
but they were bullt of softwood without proper
seasoning and the best of them were faling to pieces
and broken up within fifteen years, many of them
indeed within ten.

Alter Waterloo the Admiralty
et about designing ships of this
type with the greatest care and
building them of the best materials:
these ships were a great Snccess
and did splendid service as the
tlagships of distant stations. A
o0-gun frigate n the ‘'thirties
would be of more than 2,000 tons,
mounting a few 8-inch shell guns
and a number of 32-pounders so
that they could stand up against
many line-of-battle ships.

By that time stearmn had been
imnmtroduced into the Navy's smaller
nghting ships. To begin  with
they had to be paddlers, so that
their motive power was terribly
villnerable and the space amidships
occupied by the machinery and
paddles prévented the mounting
of the ideal frigate's armament
of nwuerous light gups. Instead
the paddlers were given a few of
the biggest guns in the fleet on
deck. If they carried nothing
¢lse they were sloops, but if they
had a few smaller guns on the
deck below they were (frigates.
They were useful for bombarding,
or f{or towing the sailing
line-of-battle ships, but they could
not fulfil the frigate's duties.

“When the screw propeller was made reasonably
efficient, 1in the 'forties, it was fitted into a number
of broadside frigates and some excellent ships were
built, The combination of screw and sail was continued
until the end of the 'seventies, although complaints
were made that many of the bigger ones were given
“smasher” guns designed for use against ironclads
which they were never likely to fight on account of
their having no armounr,

The paddle frigates were given that name in defanlt
of a better idea and the same thing happened durine
the Second World War., For the War of - 1914-18
convoying and general purpose vessels had been
mtroduced and named sloops. Before the Second
War a smaller type was built and named the corvette,
although m the old days the corvettes were bigger
than the sloops. When something with greater power
and longer range was needed the name frigate was
revived, in 1942, The first frigates were named after
rivers and were of about 1,450 tons, with a speed
of 20 knots given by geared (Continued on page 382)
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\ EE are all familiar with the
multiple-unit electric train with
several motor-fitted coaches distributed
i 1ts make-up, all controlled from the
motorman s compartment. Ihesel-electric
lacomotive units too are frequently
coupled under single control, especially
in America; and now in Northern Ireland
there 1s a train that provides an interesting
mstance of the application of multiple-unit
control to a number of diesel-engined
coaches with mechanical transmission.
The Ulster Transport Authority began
its experiments with a three-coach set
of this kind running between Belfast and
Bangor, County Down. Then came the
six-coach train of four power wvehicles
and two mtermediate trailers shown on
this page. The train can easily be split

Here i1s one of the Leyvland engines of the six-coach diesel

Irain described on this page, and the train itself is seen at the
head of the page. Photographs by Levland Motors Lid.
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A "Multiple-Unit” Diesel Train

into smaller combinations as required, or
increased in length quickly to eight
coaches. Further trains on similar lines
are bemg constructed.

The power coaches have been converted
from existing centre corridor stock, and
each i1s fitted with two Levyland diesel
engines driving the inner axles of the
bogies. Gearless torque converters and
short propeller shafts take the drive to
auxiliary gear-boxes, each i turn connected
to its axle by another shaft. The power
plants and equipment are in the coach
underframe, leaving the floor area of the
coaches free.

Many difficulties had to be overcome
to make sure that the several power units of
the train worked together. One reason for
this was the great distance, a tenth of a

mile m a train of eight coaches,
between the driver in his cab
and the engines and transmission

in the coach at the rear. To overcome
these dithculties the Ulster Transport
Authority, Leyland Motors Ltd., and
Walker Bros. (Wigan) Ltd. pooled
their technical resources. The wiring
system includes abont 124 miles of
electric cable. Current is supplied
by batteries.

Indicator lights on the control
panel show whether the forward and
reverse pinions in the final drive have
responded to the movement of the
switch. The panel also carries stop
and start buttons, revolution counters,
speedometers and wvarious gauges.
The Westinghouse air brake is
provided, with electro-pneumatic
equipment giving simultaneous
application along the train.
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Air News

By John W. R. Taylor

S5.B.A.C. Display

Britain's latest and finest aireraft, aero engines
and equipment will once again be on show next month
at Farmborough Airfield, Hants., when the Society
of British Aircraft Constructors put on their 13th
Flying Display and Exhibition., Among this vear's
highlights will be demonstrations of the new
Avon-powered Comet series 2, the formidable Gloster
(A.5 delta and de Havilland 110 twin-jet all weather
fighters, the Bristol Britannia propjet air liner, Bristol
173 twin-engined helicopter, our latest big jet bombers
and the RAF's new
sweptwing jet fighters, the
Swift and Hunter, which
will probably fly at speeds
faster than the present world
speed record of 670,981 m.p.h.

For the first four days,
the Display will be open
only to guests of the S.B.A.C ;
but members of the public
will be welcomed on Friday,
Saturday and Sunday, 5-7th
september, when the flying
programmmeé by Britain's
leading test pilots will be
the same as on the private
days.

Chasing its Tail

1he interesting photograph
on this page shows the
prototype Martin Marlin
fiving boat demonstrating
its ability to make tight
turns on the water by use
of its hydroflaps, The picture
was taken from a U.S. Navy
helicopter, hovering over the
site of the tests,

Hydroflaps are combined
underwater rudders and
brake developed by Martin
engineers to make possible

quick turns and faster Martin Marlin flving boat making a tight turn on the water by using its
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Parasite Fighters

The US.AF. are continuing their experiments
with air-launched fighters, by carryving Thunderjets
in the bomb-bays of B-36 ten-engined heavy bombers
and releasing them during flight. They have not
stated whether the Thunderjets are intended to
protect the bombers or to support the attack of the
“heavies'" bv making low-level precision raids with
small atom-bombs.,

Farmers Make Sheep Air-minded

To prepare 100 of his sheep for an 8,000-mile flight
to Israel, an Austraban grazier bult on his farm a
full-size mock-up of a freight aeroplane, fitted with
pens 1nside 1ts cabin, each complete with food and
water containers and painted in different colours.
After a few days, the sheep entered their own pens
when called, and remained there all day. As a result,

manceuvring in - restricted hydrofiaps. Photograph by courtesy of the Glenn L. Martin Company, U.S.A.

waters. They are located

on each side of the aeroplane’s

hull near the stern, and are operated hydraulically
from the cockpit. The hydroflap angle may be set
As great as 65 degrees, as shown above, to give
turning radius of about 14 times wing-span. Using
engines alone, a Marlin would need about three times
as much water to turn in.

The Silver Wing

Twenty-five years ago Imperial Airways inaugurated
their Silver Wing luxury passenger seérvice from
London to Paris, using specially-equipped Argosy
air liners, Now British European Airways have
adopted the same name for their daily lunchtime
services between the two capitals, operated by the
new Ehzabethan class Airspeed Ambassadors.

Imperial Airways' Silver Wing service was the first
to carry a steward to serve the Argosy's 18-Z0
passengers with luncheon and refreshments in flight.
The b5ilver Wing Elizabethan's 40 passengers are
served by two stewards and a stewardess. The Argosy's
three 420 h.p. Jaguars gave it a cruising speed of
95 m.p.h.,, so that the journey from Crovdon to Le
Bourget took 2 hr. 50 min. The Elizabethan's two
2,600 h.p. Centaurus motors whisk it to Paris in
90 min, at 245 m.p.h. The only thing, in fact, that
has not changed i1s DBritish Airwavs' tradition of
unrivalled comfort, safety and service,

when the B.O.A.C. York transport arrived, with
similar pens in its cabin, they trotted aboard quite
happily and were in their new homeland almost
betore they had time to realise they were on the move.

Viscounts for T.A.A.

Trans-Australia Airlines have ordered six Vickers
Viscount air liners, at a cost of about £1} million.
Delivery will begin in 1954. Australia thus becomes
the first country outside Europe to order propjet air
liners, following the lead of B.E.A., who hope to receive
the first of their fleet of 20 Viscounts in October,
Other Viscount. operators will mclude Air France
and Aer Lingus, who have ordered 12 and four
respectively.

o L L o

The Armstrong Siddeley Sapphire turbojet has
passed the British tvpe-test at an output of 8,300 lb.
thrust. 1This makes it ofhicially one of the world’s
most powerful aero engines. The Sapphire, which 1s in
production in both Britain and America, powers the
Gloster GA.S delta fighter and the American-built
version of the Canberra bomber.

As far as 15 known, the only engine developing
more power than the Sapphire is the Bristol Olympus
turbojet, which has been type-tested at 9,750 1b.
thrust.
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Saab 210 Draken, the first Swedish delta-wing jet aircraft. Note the special drag parachute to reduce the landing
run. Photograph by courtesy of Svenska Aeroplan A.B., Sweden.

U.S. Navy Adopts British Catapult

Ihe Royal Navy's new steam-operated catapult,
designed to launch carrner-based in'_-'l +I_'!|Ltll-.'_~; [||:|'||'1-.'I_'I..'
and :-HI’["‘JT'-', has been .'{I_E-I_!-E]'[e'ri hj.,f the U S T'{;tx'\'.
following demonstrations of the catapult in U.S
waters by H M5, Perseus. In all, 140 test launchings
were made, using deadweights and the latest types of
U.>. carrier-based jet hghters and atom-bombers.

First installation of the “steam slingshot' will be
on the US.A. Hancock. Later. it will prabably be
itted to the gant flush-deck carrier, U.S.5. Forestal,
which 15 now under construction. It uses the principle
of the slotted cylinder, contamning a piston. A hook
on the aircraft i1s connected directly to the piston,
which 1s then driven along the cylinder by high
pressure steam from the ship's boilers. A novel
sealing device kKeeps the cvlinder steam tight, and the
catapult 1s so powerful that it can launch off jets and
heavy bombers even when the ecarrier is heading
downwind or moored alongside a dock. It thus
reduces the ".Il[!.'"['.-l]'i.[]]‘l}‘ Of carners to cnemy attas 1';1
is they no longer have to steamn out of line to launch
thelr amrcraft into wind.

Sweden's First Delta

T'he little jet-propelled Saab 210 Draken illustrated
above 15 one of the most advanced and unusual
aeroplanes ever bult. Unlike other deltas, it has a
very wide, Hat, aerofoil-shaped fuselage, which not
only houses an unusually large amount of fuel and
cquipment but also produces much of the aircraft's
ft. Its wings are simply small triangular “flippers”
tacked on at each side
The Draken has

been desipned for
research uander
Koval Swedish Aar

Force contract. But
the conical projection
al its nose, between
the air intakes,
sugrests a radar
mstallation and. as
saab are kKnown to
be building a
DOWOT f 1l 1 ¢ W
Al '.!.4'.1'[‘1Pt' 15H..:]'!|."'F.
It seems logical to
assume that the
Draken 15 a small-
scale flying “‘mocdel™
of that, It 1s powered
by an Armstrong
S1ddeley Adder
turbojet and, despite
1ts small size, has a
retractable tricycle
undercarriage and an
ejector seat for its
priot,

Radio Direction Finder

British test pilots are using a new radio direction-
hnder navigation aid, developed by the Marconi
company, which gives them almost instantaneously
at any time a course to fly to bring them safely back
to thewr base. By reducing navigation problems, it
enables the pilots  to concentrate on all-important
handhing and performance tests.

The direction finder is basically a pointer swinging
slowly round a dial marked off in degrees, and looks
rather like a large compass. The pilot merely calls up
the control tower by radio, asks for a course to steer
to get him back home, and the pointer swings instantly
round to the correct bearing. The complete equipment
1S about the size of a television set, and repeater
dials can be set up anywhere on the airfield. It is so
daccurate that de Havilland test pilots have been picked
up and brought home to Hatheld from as far away
as the Dutch coast and Paris.

The Boeing Stratofortress

I'he lower photograph on this page shows the
cight-jet Boeing Y B-52 Stratofortress bomber starting
Its maiden thght from Seattle to Moses Lake Air
‘orce Base on 15th April last. This machine has been
developed from the smaller six-jet B-47 Stratojet,
the U.S5.A.F.'s standard medium jet bomber, and is
powered by eight of the powerful new Pratt and
Whitney |J-57 axial-flow engines. It is now under
evaluation by the US.AF, In competition with the
Convailr Y B3-60. The winner will go into large-scale
production, to replace the U.S.AF.'s present B-36

jet-and-piston engined long range atom-bombers.

The eight-jet Boeing YB-52 Stratofortress bomber taking off on its first flight. Photograph
by courtesy of Boeing Airplane Company, U.SA,
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Pleasure Fleets of the Thames

By Arthur Nettleton

OR hundreds of wvears Old IFather
Thames has provided a highway
into the heart of Southern lingland, and
today the river carries ships of many
kinds, from ocean-going liners and cargo
vessels to Dbarges, tugs, lighters, and
pleasure craft in great variety.

During the last 80 years or so, mdeed,
seeing London and Thames-side from the
waterway itself has become a popular
idea among tourists and hohidaymakers,
and the fleets of large pleasure launches

The Clifton Castle, a popular Thames

making regular sailings as far upstream
as Oxford now form an important feature
of the Thames transport system.

Twice-daily sailings operate in Summer
between Kingston and Oxford, and the
service covers 90 miles of lovely rniver
scenery on the higher reaches of the rnver,
while from Westminster Bridge other
launches ply to and from Kew, Richmond
and Hampton Court, and downstream to
sreenwich and the Port of London.

Two of the largest Thames pleasure
launches are the motor vessels (Jueen
Elizabeth and Abercorm, each with a
Ministry of Transport passenger capacity
of 375. Both vessels are 110 ft. in length,
have a beam width of 164 {t., and are
driven by single screw Diesel engines, but
have a draft of only 3 {t.

The shallow draft of the large launches
is one of their characteristics, and 15

leasure launch. She was originally on
the Dart, in Devonshire, but now runs between Hampton Court and Richmond.

necessary to ensure regular saiings, since
at low water the depth of the river between

Richmond and Kew may be no more
than a vard! The M.V. Connaught,
accommeodating 350 passengers, has a

draft of a mere 2% it.

Vessels with a 5 {t. draft are 1in service,
however, although at certain states of the
tide theyv have to wait for a rise in water.
In this class are the S.5. Viscount and
M.V. Petersham, the latter powered by
a Thornycroft six-cylinder Diesel engine
of 7o . .hp JLhe
Viscount, with a
150 h.p. vertical
steam engine, has a
maximum speed of 11
knots, which 1s
attained also by the

M.V. Kmngwood and
the M.V. Royally,
both capable ot

carrving J300
holidaymakers 1n
comfort.

There is romance 1n
the names of some of
these vessels, and other
ships have had an
interesting history.
Hundreds of thousands
of tourists have
traversed the Thames
aboard the M.V. The
King, which has been
.carrying sightseers
on London’s river for 50 years. Onginally
she was a steamship, but two or three years
ago she underwent reconstruction and
was later fitted with a 75/90 h.p. Diesel
engine at Thornycrofts.

The M.V. Cardinal Wolsey 18 named
after the great sixteenth-century
Churchman who built the magnihcent
Hampton Court Palace, a stately home
that can be reached by Thames pleasure
launches. The wvessel has had a unique
history, having been built n France.
She carried sightseers on the bSeme at
the pre-war Paris Exhibition, and was
afterwards bought for service on the
Thames. During the 1939-1945 War she
was adapted as a fire float for use on the
Thames, and for this purpose she was
fitted with pumping machinery, but had
her propelling machinery removed.

She is a comparatively small pleasure
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launch, with a length of only 69 {t.,
draft exceeds that of the larger M.V,
Queen Elhzabeth. She 18 now driven
by two lhornycroit engines of 75 h.p.
and has a maximum speed of about nine
knots.

Another passenger launch that came
to the Thames from another river i1s the
Clifton Castle, which was originally used
on the River Dart. When taken over
for the run between Hampton Court and
Richmond, this wvessel
had three 4-cvlinder
engines, each ot 30 h.p.,
but before being put
on the 1hames service
these were replaced by

the Thames.

but her

The King, seen at Twickenham in the
tlustration at the head of the page, is the
one of the oldest pleasure launches on

she has a teak hull and
carries 196 passengers.

The skippers of Thames launches are all
licensed Watermen and Freemen of the
River, and as professional Watermen they
are entitled to scull in the annual race
for Doggett’s Coat and Badge during
the last year of their apprenticeship.
1his classical contest takes place each
August, and was first held in 17186.

The course 1s from London Bridge
to Chelsea, and the event helps to keep
alive the old traditions of the River.
lhe prize 18 an
orange-coloured coat
and a badge representing
white horse ol
Hanover. The winner
nowadavs also receives

Below is the

two 55 h.p. 6-cylinder Windsor Castle, if} service on the upper 10,

Sl o e B s reaches of the Thames. T Y. L
I.}-H sel € ngines with Theie llhustrations. and the one on the It 18 fitting  that
01l-0 pera l{‘.l‘.l Treverse ﬂppﬂgi[g page, are rgpr{}duced h}- courlesy such a com llt‘tltl[}ﬂ Lo
gears. of John I. Thomycroft and Co. Ltd. test the skill of Thames

An 1nteresting
point 1s that the
engines have been re-rated: the normal
rating of this type of engine 1s 75 h.p.,
and the reduction has been necessary
because the shallow draft of the launch
entaills propellers of small diameter. A
similar reduction was also called forwhen
the M.V. Windsor Castle was equipped with
diesel propulsion in place of her original
steam engine. 1his vessel serves Windsor,
Marlow, Maidenhead and other places on
the upper reaches of the Thames.

et e -'-‘-""‘a'—li'-'ih-u:ul-.-;-;-:-:-:-:-t-:-;r}.:-'.-..-.- =

Watermen takes place
just at the time when
holidaymakers are taking full advantage
of the opportunities to voyage up and
down this world-famous niver. Its banks
teem with historical places and buildings,
all the way downstream from Windsor
Castle to Greenwich, and its flooding
tides bring ships of all types and many
nationalities.

1The trip downstream from Westminster
Pier 1s as fascinating as the run upstream.
Below Tower Bridge (Continued on page 382)
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Britain’s Largest Welding Manipulator

By Vivian J. Wyndham

T is very rarely that fame in the heavy
industrial world goes to a small town
with a population of only 20,000 or so,
which already has a staple mdustry., Yet
this 1s what has happened to the picturesque
moorland town of Leek, 1n XNorth
Staffordshire, a home of the silk industry
that is situated amid the splendid rolling
hills along the borders of the county with
Cheshire and Derbyshire.

What has brought this about is the
construction m the town of the largest
welding manipulator ever made 1n Great
Britain. This has been built by F. Bode
and Son Ltd., and
despatched by road
to Shetheld, where 1t
1S now m use by
Thomas Iirth and
John Brown Ltd., the
famous steel firm.

Manipulators have
become a necessity
with the rapid
development ol
welding practice.
When small parts are
being welded the
problem of handling
them may not be a
difficult one to solve,
but today parts of
such sizes and weights
are welded that special
methods have had to
be devised for dealing
with them. The most
successful is the
introduction of the

At the head of the

page the largest welding
manipulator ever built in Great Britain is seen
leaving the works in Leek, Staffordshire, where
it was made. Below this is a picture of the
manipulator showing the work table in a vertical

position. Photographs by J. G. Holk

manipulator, of the type shown m the
accompanying illustrations. In essence this
1s a large table to which the parts to be
welded can be fixed. The table 15 mounted
so that it can be turned to any angle
required to allow the actual welding to
be done easilv and swiftly. A crane 1s
not needed except for placing the work
in position on the table and removing
it when the job is completed. lhe saving
in time may be as much as 30 per cent of
that required if no mamipulator is used.

The Bode manipulator i1s truly a giant as
can be realised from our upper illustration,
which shows 1t
mounted m position
on its trailer, ready to
be taken to Shetheld
by road. It has been
built to handle parts
weighing up to 75
tons and having a
length of as much as
40 ft. The manipulator
itself weighs 37 tons
and 1s 14 ft. long and
14} {t. wide, with a
height of 11 it. 8 1n.
Removing it from the
shed in which 1t was
built, where 1t 15 seen
in. the lower
illustration on this
page, and loading 1t
on to the trailer was
1tself a major
operation that took
more than a day and
a half to complete.
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From Our Readers

This page is reserved for articles from our readers. Contributions not exceeding 500 words in length
are invited on any subject of which the writer has special knowledge or experience. These should be
written neatly on one side of the paper only, and should be accompanied if possible by original photo-

graphs for use as illustrations.

Articles published will be paid for. Statements in articles submitted

are accepled as being sent in good faith, but the Editor takes no responsibility for their accuracy.
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A Queensland Railways Irain crossing a road at Wooloongabba, Brisbhane,

preceded by a man with a red flag

and a bell, Photograph by A. J. Lowe, Brisbane.

THE QUEENSLAND RAILWAYS

Queensland 15 about 74 times as big as the United
khingdom, but the population is only 134 millions.
I'he task of providing road and rail facilities for the
small number of those who wish to travel falls on
the Government, The OQueensland Government
Raillways were started in 1863, and now have about
6,600 miles of track laid. The rolling stock includes
820 locomotives, 2,400 carriages and about 21,000
trucks or wagons. Much of this stock, including
locomotives, is made at Ipswich, 26 miles from Brisbane.

A feature that surprises many visitors is that the
gauge 1s only 3 ft. 6 in. This results in capital economy,
but hmits speeds, and provides the basis for the
tacetious title “'Queensland Miniature Railway."

st. Abbs Lighthouse, on the coast of Berwickshire,

Photograph by W. A. K. Edmonds, Fakenham.

Most stations in the bush have the very barest
facilities, if any at all. Wonglepong station less
than 30 miles from Brisbane, handles two trains :
week. Some stations boast only a name board, but
Wonglepong also has a waiting room—a little tin
shed! The occupant of a nearby house, in fact the
only house within miles, acts as a general factotum
when a train 1s due.

Most of the level crossings have no gates. A danger
sign a few vards down the roads, m avbe the wreckage
of the last car that failed to beat the train, may
constitute the only warning to users. To this Brisbane
1S an exception. At a busy crossroad at Waoaooloongabba,
not far from the heart of this capital city, there is a
much used goods line that runs from the main line
station, through the wharves and goods vards, and
on to the suburban line. There each of 80 trains a
day is preceded by a man carryving a red flag and
ringing a bell, as shown in the accompanying
illustration. A. J. Lowe (Brisbane).

THE ST. ABBS LIGHTHOUSE

| wonder how many M.M. readers have seen this
lighthouse. It is situated on the sharply rising
Berwickshire coast. The lighthouse itself is placed
on 5t. Abbs Head, on the very edge of the cliff, which
rises over 200 ft. above sea level.

In its construction I think the lighthouse must be
unique. Contrary to the generally accepted view
that a lighthouse must be a towering colossus of
stone, resembling the Wolf Rock lighthouse, the
actual building at St. Abbs is less than 30 ft. high.

Lhe nive steel tanks seen on the Jeft of the illustration
of the lighthouse on this page are full of compressed
air for the fog-horn. The steps in the foreground lead
downward from the keeper's house.

The lighthouse is about three miles from the actual
village which now supports three small fishing smacks,
and a muscellaneous collection of even smaller craft.

W. A. K. Epmoxps (Fakenham).
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BOOKS TO READ

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

“THE Z00 STORY"
By L. R. BricurweLL (Museum Press. 16/- net.)

There is no place like a zoo, whether this be a
local one, of perhaps only small mmportance, or the
one that above all others has acquired the distinction
of being “The Zoo," the great establishment in Regent'’s
Park, with its wonderful extension at Whipsnade.
It is with the London Zoo that Mr. Brightwell is
concerned, Already many books have been written
about it, but few as attractive and interesting as
this. In it the author travels down the years that
have passed since interest in animal gardens was
stirred up by Sir Stamford Raffles, the great Empire
builder whose chief monument today, apart from the
Zoo itself, is Singapore, Raffles could scarcely have
foreseen that his ideal would in no short time become
more than an odd showplace where human bemngs
could inspect other living creatures from all parts of
the world. But that i1s what has happened, for it
became the mother of several hundred zoos that
today ring the world, and a pioneer in almost every
activity in  which animals
are concerned.

Mr. Brightwell has not set
out to give his readers a
detailed history of ofhcial
events, or to provide them
with a wide range of
zoological knowledge.
Instead he has approached
the subject from a human
point of view, and has
produced a fascimating story
spiced with anecdotes and
sketches. We read about
the many famous Zoo
inhabitants, among them
Jumbo, the famous elephant
whose sale to Barmmum and
departure to the Umited
States provoked almost a
riot, and Obavsch, the Zoo's
first hippopotamus, who once
broke loose and took
possession of the gardens
and was only captured by
offering him as a bait a
keeper whom he hated and
whom he chased into his own enclosure. IThe keeper
indeed was Jumbo's attendant, who only won his
race by a short head, scrambling over the fence at
the far side of the enclosure as the furious beast
charged down upon him.

There are also stories of famous Zoo officials,
including Bartlett, originally an animal dealer, who
reigned as Superintendent for many years and
completely reshaped the gardens, and Sir Peter
Chalmers Mitchell, long Secretary of the Zoological
Society, who was responsible for the creation of the
great animal park at Whipsnade, where creatures
of all kinds can be seen in almost natural surroundings.

Among the many splendid features of the

Zoo that are made evident in the book 1is the
splendid treatment that the animals receive from

their doctors and dentist. Bartlett showed the way
in this respect, with some rather wvigorous tooth
extractions and lancings, one of the former performed
on Obaysch, and today treatment has been brought
to a fine art. Many of the scientists and doctors
associated with the Zoo appear to have been characters
themselves, particularly Frank Buckland, who
experimented on himself with many queer animal

foods, and Dr. Plimmer, who dressed like a traditional.

anarchist .and had. bhis enormous shock of black hair

trimmed once a vear.

Space does not allow for referéence to more than a
tithe of the fascinating details of this splendid book,

in which all lovers of animals will revel. Not 1ts least

attractive feature 1s the wealth of sketches with which
the author has brightened his story.

“MILITARY AIRCRAFT OF THE U.S5.R.”

By Crarres W. Caiy and Dexys J. VoADeEN
(Herbert Jenkins. 3/6)

There are no experts on Russia, and provided one
approaches this book with that fact in mind there
should be no grounds for disappomtment. Charles
Cain and Denys Voaden have done a hrst-class job
in sifting the confused scraps of information that
have penetrated the Iron Curtain, and have compiled
them into an attractive and useful reference handbook,
with the assistance of Bjorn Karlstrom, a capable
voung Swedish artist.

Introductory notes on “Recognition Reasoning,”
Soviet Military Ranks and Insignia, and the Soviet

and Satellite Air Forces are interesting and helpful;

and the anthors have avoided most of the unconfirmed
aircraft which have decorated the pages of foreign
air journals since the war, some of them almost
certainly designed on this side of the Curtain. In
general, only the MIG-15 cutaway, reputed twin-jet
highters and a sketch of two MIGs on hooks under the
wings of a TU-4 need be regarded with caution. But
recent jack-in-the-box acts by Communist jet fighter
pilots in Korea indicate that the authors’ deductioas
on such things as the non-fitting of ejector seats in
Russian jets mav not maintain the generally high
standard of their book.
Joaxn W. R. TavLor,.

“MATHEMATICS"

By E. 1. BeLL
(G. Bell and Sons Ltd. 21/-)

Professor Bell describes mathematics as the queen
and servant of science, His book 1s not a history of
mathematics, but is a stimulating selection from
a huge field that will help to give amateurs enough
of the spirit of modern mathematics to make them
want to learn more.

The book introduces many strange and fascinating
developments, with stories of the famous
mathematicians responsible for them. \



THE MECCANO MAGAZINE 355

P . 'y showing them actually at work. The illustrations

e o THE PREMIER LINE' AR08 S S e orotuiced on these pageh
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Premier lLine.

However one may view the claim of the former » .
London and North Western Rallwav 1o be the " Premer . : MUDEL SAILING ERAFT'
Line," in many wavs a justified boast, there is no By W. J. DANIELS and H. B. TUCKER
doubt that the history of its locomotives makes a (Chapman and Hall, £3/3/-)
fascinating story., The principal LN W.R. passenger Une of the many charms of model vachts as a
engines no Jlonger exist, but many of the familiar hobby 1s that the hobbyist, having had the creative
Crewe eight-coupled goods engines survive today enjoyment of buillding the model can get many
and they are still recognisably “"North Western." vears' further enjoyvment out of sailing it. Messrs.
It would be easy in a book of this kind for a writer Daniels and Tucker are among the world's leading
to display a certain amount of bias, but Mr. Nock men in the buillding and racing of model sailing
skilfully avaeids this. He begins with a brief run over vachts, so that it is natural that this beautifully-
the history of the L.N.W.K., and a description of produced book, now in its third edition, is devoted
its main line in order to give the reader a better primarily to the really scientific models for national
understanding of the conditions to be faced by its and international racing. But 1t 18 so clearly written,
locomotive organisation.: The company was the with lucid explanations and innumerable plans and
prodduct of amalgamation, so for a considerable time sketches, that it can be of great assistance to the
it boasted separate main divisions, each with its own tvro who does not aspire to the beautiful model
Locomotive Supermmtendent and costing a large sum, but would

works. This involved differences

i like to Dbuild something that
and rivalries, admirably dealt

conld beat the other models on

with in the stories of the work In the illustration opposite No. the local pond.
of Allan and Trevithick at 2271 J. P. Bickersteth is seen Any number of the hints
Lvrewe, and of McConnell @ at near Kenton with the 2.0 p.m. given will be as helpful to the
Wolverton. Unified contrel was from Euston, photographed by voungster carefully making his
eventually established at Crewe C. Laundy. Above the Cornwall first model as to the man who
in 1862 under Ramsbottom, a is shown leaving Euston as pilot has been making and sailing
great locomotive engineer, whose to Patriot on the 1.15 p.m. class models for wyears. The
contributions to locomotive down Corridor in 1920. These theory of different points of
progress 1ncluded water troughs illustrations are from ‘'The salling and the cut and trim of
and pick-up apparatus, the split Premier Line,”" by 0. S. Nock, the sails will make all the
piston rng and a particular reviewed on this page. difference to the success of quite
design of safety valve, a rough meodel made by an
Then we come to the long e ——— amateur, while anvbody with a
Webb era, with 1its Jumbeos, aste for applied mechanics will
Cauliffowers and Compounds. Mr. Nock gives a find the chapter on the steering gear, both the Braine
comprehensive account of this period, and of the type—which might well be spelt without the final
activities of the wvery autocratic designer of these ‘e’ from the uncanny manner in which it will handle
famous locomotives, and he i1s fair and accurate in a model as though a helmsman were on board—and
his comments on thewr characteristics. Full justice the newer Vane gear, fascinatingly interesting.
1Is done to Webb's successor, George Whale, a man The production of the book i1s excellent and at
of remarkable skill and experience who completely the end the Glossary and Index are carefully compiled
reformed L.N.W. locomotive work, and to C. J. Bowen for their purpose,
Cooke, the last of the Premier Line’s Chief Mechanical FrRang C. BoweNs,
Engineers, for soon after him came the grouping that :
nwtgmt the L.N.W.R. in the L. M.S. g, “BRITISH AIEERAFT‘ TO SCALE™
Throughout Mr. Nock's story is that of an (1liffe. 1/6)
understanding enthusiast. His book is no mere This booklet contains plan-view drawings of 835
recital of locomotive development class by class, different British civil, Service and research aircraft,
but a living account of performances both on specially most of which have already appeared in ““Flight,"
observed runs, and in ordinary service. Features the well-known awviation weekly., The drawings were
of design and running results are critically analysed, prepared with the dual object of providing a
but all the time in a most entertaining manner, comparison in size and stimulating interest in the art
and we are left with the conclusion that the Crewe of aircraft recognition.
engines that were dealt with so harshly under L. M.S. some of the comparisons in size are very interesting.
locomotive policy were not as black as they have It is surprising, for instance, to learn that the
often been described. They certainly had an amazing 52,500 1b. twin-engined Airspeed Ambassador has a
capacity for hard work, and all interested in the greater wing span than the 86,000 Ib. four-engined
story of the locomotive will enjoy the author’s account Handley FPage Hermes 1V, There are also tables of

of them and the many excellent illustrations, mostly technical data of current British aircraft.
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The Sligo, Leitrim and Northern
Counties Railway

By C. L. Fry

HE Sligo, Leitrim and Northern
Counties Railway, generally known

as the Sligo Leitrim, has the unusual
distinction of running through two
countries—the Republic of Ireland and
Northern Ireland. On one side of the
border it connects with the Great Northern
Railway (Ireland) at Enmiskillenp and on
the other with Coras lompair Lireann
at Sligo. On its way from Shgo, in the
Republic, it passes through Ballysodare,
Collooney, Dromchair, Manorhamilton and
Glenfara before
crossing the dividing
line to Bellcoo,
Florencecourt and
Enniskillen 1n
Northern Ireland, a
distance of 49 miles.
The Sligo Leitrim
1s built to the
standard Irish
gauge, o9 ft. 3 1.,
and 1s one of the
few railways 1n
these Islands to
maintain its original
name since 1t was
opened, in 1882, It
has no branch lines.
The Company
nses the former
Midland Great
Western, nowC.1. k.,
station at Sligo as its terminus, and
has running rights over C.[LE. from
there to Carrignagat Junction where the
S.L.N.C. system proper starts. A rather
interesting feature of the lime 1s that
although there i1s a double line between
Sligo and Carngnagat Junction, C.1.E,
trains use what should be the down main
line in both directions and the S.L.N.C.
trains use the up main line 1n both
directions. Thus in actual fact there are
two single main lines running side by
side for this distance and at the
intermediate station Ballysodare there 1s

a double crossover.

From Carrignagat Junction the Iline

gradually
rugged In
character as 1t winds its way between the

runs through
becomes more

country that
and more

hills and mountains of the Border districts.

The lme must surely be the crookedest
standard gauge raillway 1mn the world.
I do not think that anywhere there 1s more
than half a mile of 1t straight. In addition,
the gradients are very severe, some of
them as steep as 1 in 50, and the curves
very sharp, a number of them being only
of 12 chains radius, so that a driver must
be accustomed to this line to get along at
all. When climbmg a hll the gauge
glasses may show the locomotive boiler
full of water, but when the engine goes

Manorhamilton Station, on the Sligo, Leitrim and Northern Counties Railway, is
among the Leitrim Hills. The workshops of the Company are at this station.

over the crown the water can almost
disappear out of sight mn the glasses,
giving the impression that the boiler 1s
empty!

The largest bridge cn the system 15
the Killyhevlin Bridge, spanning the
River Erne, a wvery fne structure ot
latticed iron girders. This is 467 ft. 6 1n.
long and has eight spans, the three longest
being 75 {t. each. The longest single-span
girder bridge on the line 1s that over the
MacNean River. This is known as the
Border Bridge, for this river 1s actually
the border line between the Republic of
[reland and Northern Ireland.

The original rails laid were 60 lb. per
yard, in 30 it. lengths, but today they are
75 lb. per vard in 45 ft. lengths. 1hs
light track limits the axle loading, a
severe handicap on the type of locomotive
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used. All the engmmes at present are
0-6-4 “‘long-boiler’”” tanks, built by
Beyer-Peacock and Co. Ltd. They have
names, but no numbers. The earlier

composite bogie coaches, for second class
travel was only abolished last year. Then
there are two composites, fve third
class coaches and two third brakes. With
the exception of the five third class
six-wheelers, all coaches are steam heated
and most of them have
electric light. The coaches
are pamnted maroon, but
are not lined out. There
are 198 wagons, 1 horsebox
and two carriage trucks.
Railcars, too, play a part
n  the running of this
remarkable railway. The
original vehicles of this kind
are two raubuses, which
were formerly G.N.R.(I)
road buses. They were fitted
with new Gardner diesel
engmnes and new bodies
were built for them by the
G.N.R. at Dundalk. They
have Howden-Meredith
patent pneumatic wheels,
which have a special inflated
tyre and tube 1nserted
between the wheel tyre and boss. Both
these cars haul luggage trailers of specially
light build. In 1947 a very fine modern
articulated railcar was purchased from
Walker Bros.,, Wigan. The driver’s cab
and the engine unit are articulated to the
car body, and the power bogie has

Sligo Leitrim 0-6-4 engines were Leilrim
and Fermanagh, built in 1882, Lurganboy

“Lough Erne’’ one of the two latest locomotives, follows the S.L.N.C.
traditional 0-6-4 “‘long-boiler’’ type, as is evident from this photograph.

i 1895, and Lissadell and Hazelwood 1n
1899. They had cylinders 16 in. by 20 in.
and dnving wheels 4 {t. 9 in., and they
weighed 27} tons. One of this class is
still operating. The next three engines
with this wheel arrangement were
considerably larger. These were

Sir Henry, built m 1904, Enmiskillen in
1905 and Lough Gill in 1917, Their cvlinders
were 17 mn. by 24 in., their driving
wheels were 4 ft. 8 in. and their weight
224 tons.

The two latest locomotives Lough
Melvin and Lowueh Erne were delivered
in 1951. They are similar to the Sir
Henry class with
only slight alterations.
1he cylinder diameter
has been ncreased to
L 8 1D, and- the
appearance 15 more
modern as a result of
the roundmege of the
edges of the cab roof
and the reduction in
height of the chimney

and the dome by a
few inches. Originally
all engines were

painted olive green and
limed i red. but now

they are all painted
black without Ilining.
The Sligo Leitrim

owns three tri-

four-coupled wheels with outside rods.

Mr. G. F. Egan, Chief Engineer of the
system, looks after both the mechanical
and civil engineering of the line.
Considering the meagre resources at his
command, not only mechanically, -but
also financially, the entire system does
him great credit. :

Border Bridge, over the MacNean River, is the longest single-span girder
bridge on the line.
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Sails in the Sky

By John W. R. Taylor

AVE you ever been from Southampton
to Cherbourg and back with a boat
in less than two hours? 1 have! But
before you start measuring distances on
your atlas, and discover that our boat
averaged about 150 m.p.h., 1 had better
explain that on this trip the boat, its
towing trailer, the motor car to tow it,
the voung lady to sail the boat, myselt
and ten other people all flew in one of
Silver City Airways  Bnstol Freighter
aircraft.
It all started when the owner of a small
sailling dinghy, who lives in Southampton,
heard that Silver City were considering

reasonable cost. Other small Dboat
enthusiasts had the same 1dea at about
the same time; so Silver City decided to
make an experimental cross-Channel flight
carrying a dinghy, to prove that the idea
was practicable.

They gave the whole experiment an
aeronautical flavour by asking The Fairey
Aviation Company 1if they knew anyone
who wanted a boat delivered to the
Contiment in double quick time. This
was not so odd as 1t sounds, because
Fairey's have a subsidiary company at
Hamble, near Southampton, called Fairey
Marine, who specialise in making small

fast sailing dinghies. These boats carry

the names of famous Fairey naval
aircraft, including Gawmset, Firefly and

Swordfish, and are built of moulded

mahogany ply, in the same way as

wartime Mosquito bombers. They are
easy and comparatively cheap to produce,
but have better finish and performance
than anything else in their class
anywhere m the world. As a result,
they have achieved tremendous
worldwide popularity, and the boat
chosen for the experiment was actually
the 1,000th Firefly built by Fairey

Marine in five years—a record production

of one class by any small boat builder.

Another reason for choosing a Firefly
was that when mounted on a trailer it
measures only 15 ft. long, 6 ft. 6 in.
wide and 4 ft. 9 in. high, not counting
1ts mast which can be detached and
stowed wherever convement. It is
thus about the same size as a normal

12 h.p. motor car, and can be carried

across the Channel on Silver City's

Southampton-Cherbourg service for the

same fare of f15. On the shorter

Lympne-Le Touquet route, the fare is

The 1,000th Fairey Firefly dinghy, with Jennifer Alexander, €¢ven cheaper, at £12.

its 19-vyr.-old helmswoman, lalking

to Capt. Hackett, who

Details of the trip were quickly

piloted the Freighter aircraft on the cross-Channel flight settled, and on Friday 16th May )|

described in this article. Photograph by courtesy of the

Bristol Aeroplane Co. Ltd.

an air ferry service between [Lastleigh
(Southampton) Airport and the Isle of
Wight. He had often raced against other
helmsmen at Cowes and Ryde, and
realised that the proposed air ferry would
enable him to fly his boat over to the
Isle of Wight on.its trailer, have a day’s
salling against local clubs and return
home the same day in comfort and at

found myself at Eastleigh Airport with

the 1,000th Firefly, popularly known
as Nono (a thousand times no), a small
party of other Press representatives and
19-year-old helmswoman Jennifer
Alexander, who was to take the dinghy
to Cherbourg. It was a beautiful day,
and we felt very happy at being able to
take part in a historic experiment—the
first time that a boat, a car and an
acroplane had ever flown together in one

\)
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unit. The fact that our objective was so
near to the historic Normandy invasion
beaches made us feel almost like invaders
ourselves; but our expedition was bent on
pleasure, not war.

As far as | was concerned, the first part

The Firefly being hauled up the ramps into the roomy hold of the Freighter.

of the proceedings, after passing through
Customs, was an honour but a rather
dubious pleasure. The FIFirefly, neatly
stowed on 1ts trailer, was fastened to the
towbar of the car, and 1 was mformed
that 1 could drive the whole assembly up
the special ramps into the Freighter's cargo-
hold-—something which no journalist had
ever before been allowed to do. I drove
the car and trailer round in a wide circle
on the concrete aerodrome apron, and
lined up the Morris’s nose with the centre
of the gap between the Freighters big
nose-doors.

[ then proved the law of perspective all
wrong, because the nearer the car got to
those two tapering ramps the narrower

they seemed to get. But Capt. Hackett,
Silver City's Southampton manager, waved
me on from inside the aircraft, so I drove
up the ramps, feeling quite sure that at
any moment I
would run oft the
edge. 1o make
matters worse,
the photographers
asked me to stop
half-way up, while
they took pictures,
and then to
reverse the car
and tratler down

again before
finally driving
it 1nto the
aircraft. My one

consolation 1s that the photographs, taken
from behind, will not show whether |
had my eyes shut!

After that, the rest of the journey
was a sheer delight. We made an incredibly
quick take-off from the grass airfield and
were soon looking
down on the famous
Southampton docks,
swarming with craft
of all sizes and with
Aquila Airwavs’
Solent flying boat
gleaming silver at the
late-lamented
B.O.A.C. Berth 350,
ready for 11 p.m.
take-otf for Madeira.
On-we flew, past the
Solent River, over the
Isle of Wight at
about 1,000 ft.; and,
as we left behind
1ts brilliant white
ciifts, Capt. Hackett
brought the big
Freighter down to within 50 ft. of the
calm sea, for our especial benefit, skimming
along as smoothly and sweetly as when,
during the war, he used to bring home his
Coastal Command Liberator bomber over
that same sea after hunting for enemy
submarines.

Once or twice we encountered ships,
and cameras chcked as we flashed by,
well below the tops of their masts. It was
superb flymg, although one passenger,
seeing the nearness of the water, could
not resist expressing a fervent hope that
Capt. Hackett did not think he was in
the Iirefly.

As we approached the French coast,
the Freighter returned to about 1,000 ft.
We banked over the great stone monument
that commemorates the liberation of
Cherbourg in 1944, and, as the aircraft's
“‘illg ﬂH.p:;—i :-ﬂEJW*I}F (Continved on page 382)
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This view of the aircraft with its nose-doors closed gives a good idea of the great width
and depth of the cargo-hold. Photograph

y R. Knight, Winchester.
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Big Building

Modern Construction on a Gigantic Scale

By W. H. Owens

HERE 1s always work for builders
and civil engineers to do. They can
conquer mnatural {forces, and plant
civilisation 1n remote areas of the world.
lhey create new towns and cities, new
sources of wealth and prosperity, and
provide happier and healthier living
conditions for millions of people. Few
occupations
indeed bring a
keener sense of
achievement
coupled with
adventure.

We live 1n
an age of
tremendous
building
development and
in recent years,
despite material
shortages and
other restrictions,
this has been
carried on in
great variety all
over Britain.
Apart from the
urgent need for
houses, there has
been a demand
everywhere for
new schools
and hospitals,
factories,
power stations,
aerodromes,

aerodrome runawavs to glant factornes,
from a hospital in Malta to townships in
South Africa, and to a wide range of civil
engineering operations they have added,
in the last ten vears, opencast coal
IMININE.

Every big building or engineering
contract is rather like a military campaign,
which begins
immediately the
tender for the
job has been
accepted. All
departments of
the fiirm go mnto
action to a
pre-arranged
programme
which covers
materials,
‘Eranspmrt.
machinery,
personnel and
weltare. Within
a matter of hours
materials are on
ordeyr "ToO0TF
specified dates,
machines and
vehicles are
earmarked and
perhaps on the
move, while
essential statt
with mobile othce
and caravans if
necessary are on

! + 4 The plant department of a large building firm, John Laing : v ,
roads, .bndgEh and Son Ltd., to whom we are indebted for the illustrations 1{!19“- way to-the
and public works to this article. site. _
of all kinds. Anything up to

It will be realised that our buillding
industry i1s likely to remain very active
indeed for many years to come.

Behind each and every one of these new
buillding projects 18 a romantic story—
a story of gigantic orgamisation and
meticulous planning, of marvellous machine
power, scientific research and human
teamwork. To find out about it I wvisited
John lLaing & Sons Ltd.,, one of the
largest firms of building and engineering
contractors m the Empire, who are
engaged on contracts widely scattered up
and down Great Britain and overseas
as well. Laing's build anything -from

800 or 1,000 men may be required for a
contract once the work gets under way.
Most of this labour will be recruited
locally. But some of the sites are in
lonely places, or the necessary labour
may not be immediately available. Then
the contractor has to provide his own
transport service to take the men to and
from their homes. In the case of a big
factory contract at Darlington, Lamng's
were bringing at one time sixteen bus-
loads of men daily from as far as Hartlepool
and Bishop Auckland, a journey of some
thirty miles.

To accommodate administrative stafi
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rollers and mammoth concrete mxers.
On some sites the machinery and heavy
plant involve a total cost of more than
£100 an hour to operate.

New machines are constantly being
developed to speed up operations. An
example i1s the Koehring twinbatch mobile

e

A chemist tests building materials in his laboratory.

and key workers the firm have built
their own fleet of mobile caravan homes,

furnished and equipped for a site manager
and his family or as a dormitory for six
men. These men may have to hive on the
site in all weathers for months on end,
but the caravans give them every comfort.
One caravan equipped as an office ensures
a speedy start to the job. Canteens are
also set up, and other welfare facilities are
provided in readiness for the great influx
of workers as construction proceeds.
Mechanisation now

paver, which simultaneously mixes concrete
and spreads it on new runways, factory
road approaches and the like. This time-
saving outfit lays 90 cu. yds. of concrete
an hour. Paving for two airfield runways,
equivalent to 12 miles of 20 ft. highway,
was recently completed with the mobile
paver in 58 working days with a team
of 36 men. Thirty-six men and this
machine do the work that would have
required 20 smaller machines and 200
men a few years ago. The quality of the
concrete 1s much better too.

Supporting the big machines are fleets
of lorries and dump trucks. An amazing
variety of vehicles is used, each adapted
to its purpose—some to negotiate the
roughest ground, some to carry heavy
loads, and some to carry men. Lorrnes
carrying materials to just one new building
site somewhere in Britain covered the
astonishing total of 8} million miles!

Machines and wvehicles need constant
care if they are to stand up to the heavy
daily wear and tear outdoors. While there
are maintenance engineers on every site,
Laing's also have a central plant depot and
repair shops at Elstree, in Hertfordshire.
This large depot is responsible for the
supply and maintenance of all machines,
transport and non-mechanical plant used
in construction and civil engineernng
operations, and there is a busy flow of

plays a most important S m T R

part in building §J = =
construction, especially | = =

on big sites. Before the
first steel girders are
fixed or the first bricks
laid, marvellous
machinery  goes 1nto
action clearing, levelling
and draining the’ land
and making temporary
transport roads. Soon
after the contractors
arrival, therefore, one ~
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may find a remarkab le R o A,

assembly of machines
and plant—giant scraper-
excavators, mobile

cranes, trenchers 1for (oncrete roads and runways can be laid down at the rate of 90 cubic yards

drains, walking draglines,
pile drivers, compaction

an hour. The machine in the foreground of our illustration spreads and
levels the concrete as it moves slowly forward.
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traffic to and from the sites throughout

Britain.

The Elstree shops, staffed by teams of

engineers and electricians, are divided
into a number of different sections—heavy
plant, light plant, engine shop, machine
shop, welding shop, transport repair shop,
and so on. As each umt arrives at the
depot 1t undergoes a thorough steam
cleaning before gomg on to the appropriate
shop. When the overhaul 1s complete, it
passes through the paint shop before being
checked out {for delivery to the site. The
contrast between the mud-spattered, tired-
looking vehicles arriving and the gleaming,
reshly-painted vehicles setting oft for duty
again 18 amazing,

But between the cleaning bay and the

more mechanised in recent vears, so has
it become more scientific. When a new
site 1s surveyed, for example, a soil
analysis 1s carried out to determine what
foundation pressure the subsoil will carry.
From then on the scientist 1s consulted
at everv stage.

Lamngs have a mobile laboratory on
most big sites for dealing with day-to-day
problems. But there is also a Central
[Laboratory at headquarters which
investigates more complicated and more
general problems. The scientists here are
constantly experimenting with materials,
developing new ones, finding out why
some faill or how others can be used more
efficiently. One of their post-war
achievements was the development of a

paint shop, every unit is
stripped right down, and
engines and motors are sent
for complete overhaul.
When an engine 1s
dismantled the parts are
carefully labelled with metal
tags and then put through
a series of washing tanks.
All heavy equipment 1is
handled speedily and
efficiently bv overhead
cranes. Then finally, each
engine undergoes a
performance test checked
by mstruments,

Any worn parts that are
worth reclaiming are made
good again in the machine
shop. Here, too, special
items of equipment designed
by Laing's engineers are
made, including small parts
that may be wanted
urgently and are not readily
obtainable elsewhere.

Another part of the Elstree plant depot
1Is given over to stores. No fewer than
45,000 different parts—running into
hundreds of thousands of items—are kept
i stock. By a simple card index system
any single item can be found in a few
minutes. In a special temperature-
controlled warehouse are tyres of all sizes
and pressures to fit a bewildering
assortment of vehicles. Parts and supplies
must be distributed all over the country
with great speed, and In special cases
may .be sent to distant sites by aeroplane.
l.aing's have even flown a 'plane 3,000
miles across the Atlantic on occasions to
get spare parts in a hurry for one of their
American machines.

As building construction has become

Central plant for weighing

out batches of cement and aggregate for
mixing into concrete.

new, light-weight building material known
as Thermalite. This is made in convenient
slabs and, as an alternative for bricks, 1s
helping to speed up and cut the costs
of house building.

But let us return to the site itself,
where good progress i1s being made. As
the work develops the labour force must
expand and many types of specialist
craftsmen are brought in—carpenters,
tilers, plumbers, electricians, heating
engineers, plasterers, joiners and painters.
Materials pour i with mcreasing volume,
yet steadily enough to avoid any
bottlenecks or shortages which mght throw
the whole carefully timed schedule out of
gear. But all this 1s taken care of by the
Progress Department at headquarters.

SIDWI}F the new bmldmgs (Cont. on p. 382)
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Photography

Getting Clouds in Pictures
By E. E. Steele

T will be agreed that most landscape photographs

are 1mmensely improved if suitable clouds are
shown in the sky, but many amateurs accept skies
of even tone as mevitable, regarding the introduction
of clouds as something bevond their skill. However,
it is quite simple to get a good rendering of clouds
when once the principle 1s understood. The flms
we use are very sensitive to the blue rays of light,
s0 that our clouds are usually so hopelessly over-

A storm brewing,

exposed in relation to the other subject matter that
they fail to print out.

The best way to remedy this 18 to place an
:;lpprﬂl}ri.ittf filter over the lens before lH.lJ-iillL': Lthe
exposure, in order to hold back, or filter out, some
of the blue ravs. This is best done with vellow falters
in various depths of colour from pale vyellow t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>