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Boys ' Buiu Real Engineering Moc]els
Li](e T]’tis witl\ Meccano

There is no other hobby in the world to equal Meccano Model-building: and none that is so full of thrilling
interest for boys. Meccano is REAL engineering in miniature. The models are built with REAL
engineering parts, accurately made of steel and brass, which can be used over and over again
to make hundreds of different models—Cranes, Bridges, Motor Cars, Aeroplanes, in fact

almost everything known in modern engineering practice.

There is nothing difficult about Meccano model-building. Included in every

Outfit is a splendidly illustrated Manual of Instructions, together with
a screwdriver and two spanners, which are the only tools

needed. Any ‘boy can start building at once.

[ s fine Meccano muwdel
s a reproduction fo Scale
of (ke bip Scammell Fire
I'notne sllustrated af the
fool of this page, T he model
15 remarkably realistic n
defarl and 15 fitled wilh
front and rear semi-elliplic
springs, modified Acker-
mann sleering gear, and
pear-hoy incorporaling three
forward speeds and one
reverse. [ he bumph control
apparalus s worhed on
exvaclly spmilar principles
lo those [ollowed 1n the
protoivpe, while lhe fire
escape exicmnds o a lenglh
nf mearly eight feet. 1 he
maolive power by which the
modei 15 propelied 15 sup-
plied oy a Meccano Eleciric
VW nitor 8

rices of Meccano Outfits

COMPLETE OUTFITS ACCESSORY OUTFITS
E Emﬁl'f* ' E.ich gi Oa converts O Ourfic into A ... ... each 1/6
R = " - | DO Aa ., A W 2/6 = £
D e s - 1 J - ~ w2 -'-.I__ -t .'.l'_ ..,.:I ;"_:::,-:_:-', s 5 ]
E . § v o e 2 - B-e. /8 _ | [t TR e U
F . § _ 30 /- Da ., D B 5 /6
& .. .. | . 5%/ Ea o E E: .. | 11/= B Meccano Outfit
- i {Eﬂ”:ﬂ“} “n e . 12]6 Fa & F G .. ' 26/6 Ihe 1Hustration hHelow
Hw (Cabinet) kb 97/6 Ga G, H .. 17/6 shows the ““Sitlver [ubilee”
K " Carton) ‘. oo 132/6 Ha H K 60 /- Scammell Frre F-neing
Kw & Ei’lhlﬁft} - 15‘?;ﬁ “ o ] 225#‘_ awened hy the ffr}.rl'lll_!.!'l".l t'l_f
L ' o D o w A00/- Ka " Ko ' t Watford Fire Erigade, of

whickh the ahove Meccano
Vodel 15 a faithful repro-
duchon.

D Meccano Qur
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~ PLANE-FIRED FROM GUN-LOOPS,
ZOOMS AND ROLLS AT BREAKNECK

SPEED!

Fired from a powerful, spring-loaded gun, a

touch on the trigger sends the Pistoplane .
soaring off at terrific speed. The system of
launching is similar to that used on naval
aircratt carriers, from which high-speed planes
are catapulted straight into the air. The Pisto-
plane can, by simple adjustments to the wings
or frame, be made to loop the loop, glide or

roll and is almost unbreakable. A large rubber buffer takes the shock
of landing, protecting the lightly-built frame from damage.

PRIZEWINNERS IN MODEL
AEROPLANE CONSTRUCTION

CONTEST

A complete Home
Cinema of your own!

R. No need now to leave a warm room to go
to the 'pictures’. This new Home Cinema

can be operated
from the ordinary
mains house lamp,
takes a 9.5 mm.
tilm and has rotary

Senior Section
FIRST PRIZE=TROPHY.

Mr. D. ). E. Jackson, Eastcote, Middlesex

SECOND PRIZE-£3-3-0 VOUCHER:
Major A. H. Gatehouse, M.C., Frimley

THIRD PRIZE-£2-2-0 VOUCHER.:

shutter and Mr. H. J. Pomeroy, Sidmouth, S. Devon
double claw LADIES" PRIZE:
movement F'JmS MlS-E JGE‘II‘I R I—iDDﬂ‘ETr lpﬂ"ﬂ'l{:hj EU“D“-'.

SPECIAL AWARD FOR MILES HAWK

simply rewound.
£5-5-0 VOUCHER: Mr. R, Duck, Acomb Rd., York

Junior Section

FIRST PRIZE-TROPHY:
Master Dennis Elmes, Woodford Avenue, llford

SECOND PRIZE-£2-2-0 VOUCHER:
Master James Anderson,

THIRD PRIZE-£1-1-0 VOUCHER.
Master Stanley Carroll, Eltham, S.E.Q

SPECIAL AWARD
CENTRAL AIRCRAFT KITS:

Master C. B. Atkinson, Catford, S.E.6

Darwen, Lancs.

o

PRICE 21-

Post 3d.

Forelan.

'An Archery Set
for the Garden

The ROBIN HOOD ARCHERY SET is more
than a toy. The bow is 3' 6" long, properly
constructed in best quality lancewood and is
.. complete with six feathered arrows.

Price

13’6

Post 6d.

DOCKING THE I‘(!llEEN MAHY’

Filled with water, the tray holds replicas of
real docking berths and the idea is to steer—

with the aid of a powertul magnet—the ships

into dock. The cost of this new
and fascinating pastime is

16

Post 6d.
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Dinky Toys

DOLL’S HOUSE FURNITURE

A WONDERFUL SERIES OF ACTUAL SCALE MODELS

The jolly Doll's House Furniture that
forms a special exension of the range
of Dinky Toys has gained wonderful
popularity. Every piece is a perfect
miniature scale model based on a typical
example of modern design, and with a
beauty of finish that must be seen to be
appreciated. All are made to a scale of
7/16th of an inch to one foot, which is as
nearly as possible 1/27th full size. The

S i R L et different items of the four complete
DINING-ROOM FURNITURE BEDROOM FURNITURE suites—dining-room, bedroom, bath-
Elnk Tt}]:.;;ln 101 Price of mmp’“*ﬁ;‘“ Ef: Dinky Toys No. 102 Price of l':ﬂ-ﬂ'tplﬂtl: set 2/11 room and kitchen—are fascinating to
o, 101a. Table SRC No. 102a, Bed ... ... 6d.each , re is a real thrill in
No. 101c. Carver Chairs ... 3d. ', No. 102c. Dressing Table (Opening drawers) 10d. ,. manipuiating the tiny Opening
No. 101d. Chairs s e 2d. No. 102d. Dressing Chest (Opening drawers) 6d. ,, and drawers.
Supplied in walnut "“"‘"’“ finish only. No.102e. Dressing Table Stool de EU; a Each of the suites can be bought either

S S No.102f. Chair «h e b 2425 : '
& , Supplied in colour nr wilnut hrnwn finish. 4as 4 cﬂmple:te Set or In separate items. It

is thus possible to increase the size of any
one set by adding more chairs or other
items as required.

: o
KITCHEN FURNITURE i-‘--i o
Dinky Toys No. 103 Price of complete set 2/6
No. 1331 }I:tefrl erator (Opening Door) 8d. each BATHROOM FURNITURE
No. 103b. I{I:t:hi:n Cabinet (Opening Dinky Toys No. 104 Price of complete set 2/-
doors and drawer) cav. VOB o No. 104a, Bath 6d.each  No. 104b. Bath Mar 1d. each
No, 103c. Electric Cooker {Gp:n!ng No. 104c. Pedestal Hand Basin T - (L .
door) ... ‘s .. Bd. ., No. 104d. Stool ee A0 e
No. 103d. Table e il s No. 104e. Linen Basket {Gpenlng Iid} 4d. eaca
No. 103e. Chair e ddi No., 104, Toilet (Lifring lid) . 6d. each
Supplied in two colour schemts-—llght blue :nd Supplied in two colour scheme;-—ﬂiﬂh and
white: light green and cream., white; light green and whire.

‘DOLLY VARDEN
DOLL’S HOUSE

FOR DINKY TOYS FURNITURE

THE IDEAL GIFT
FOR GIRLS

This back view of the
Doll's House shows the
four suites of Dinky
Tovs Llll's House
Furniture  tastefully
arrangeéd n position.

DIMENSIONS

The following are the overall
dimensions of the ‘“‘Dolly Varden™
Doll’s House when built up ready
for play. Length, 1ft. 63 in. Depth,
10} in. Height, 1 ft. 6% in.

The open container on which the
house stands measures 3 ft. 3} in. by

2 ft. 51 in.

When the house is dismantled and
par:kecl in container, the overall dimen-
sions of the complete parcel are § in.x 1 ft. /

0 N\ 71 in. x 2 ft. 5 in. :

The “Dolly Varden' Doll’s
House provides a perfect setting
for the Dinky Tn',r: Doll’s

House furniture,
The exterior of the

house is designed to repre-

sent a half-timbered dwell-
ing, while the Interior

decorations, which are
printed in nine colours,

are in an attrac-
tive modern scyle,

Reinforced

leather board is
the material of which the house

is constructed, and although it is

collapsible it is as strong as a wood
structure when set up. The container,

which also is made of reinforced leather
board, opens out to show a lovely garden
with Tennis Lawn, Carriage Drive, and
Rockery, providing an exquisite setting for play
with Dinky Toys and Hornby Trees, Hedging, etc.
The arrangement of the Dinky Toys Furniture,

shown in the illustration on the right is intended
only as a suggestion. Great fun is to be had from

re-arranging the various items, perhaps on the lines

of some familiar real rooms.
Price of "Dolly Varden' Doll's House—9/6

The Couch Hammock, | ennts
Net, Garden Seats, Dinky Toys
Garage, Molor Cars and Figures,
and the Hornby Trees and
Hedging featured in the illus-
tration on the left are nnt sncluded

with the Doll's House and
Grarden, . ™

/
- LIVERPOOL 13
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EASY TO BUILD—EASY TO FLY

Actual photo of completed
“*Leopard Moth"'’

These construction kits enable the enthusiast to build his own
Flying Scale Models. They are easy to build and no tools are
required. All parts are blanked out and fit together perfectly,
only needing to be glued. (This is supplied.) Wire parts are
already bent to shape. No paint is required, all coverings are
printed in the correct colours. Supplied complete with
motor lubricant and spare motor.

NO TOOLS REQUIRED—ALL PARTS CUT OUT

The FROG "PENGUIN" Series

of realistic non-flying scale-models

These FROG models are designed as non-flying scale models and can
therefore be made to a degree of accuracy and detail otherwise unobtain-

able. Even the cross-sections of the wings, struts, etc., are to scale so that
the model would give accurate results if tested in a wind-tunnel. The
single-seater fighters are available with the markings of any of the leading
fighting Squadrons, while the Blackburn “‘Shark’’ carries the insignia of
H.M. Aeroplane Carrier ‘‘Courageous.”” The completed models are
finished in the correct colours while the kits include transfers, full-scale

drawings, cements, etc. All parts are correctly shaped needing only
to be assembled and the transfers added.

LATEST ADDITION!

THE FROG HIGH-PERFORMANCE
COMPETITION MODEL

This Model conforms to the S.M.A.E. formula and is eligible for official com-
petitions. It has a maximum power duration of 90 seconds, but because of the
efficient design and low wing loading, it will fly for much longer periods. When
the elastic motor is unwound the combined free-wheeling and tensioner device
allows the propeller to idle and at the same time prevents the elastic becoming
loose enough to upset the centre of gravity. The elastic moter is enclosed in a
balsa-wood cylinder, a unique feature which serves the double purpose of

stiffening the fuselage and protecting it in case of a motor breakage.
Wing Span 38 ins. Weight 4 oz, Wing Loading 3.87 oz. per sq. foor.

READY TO FLY-PRICE 4978

Ask your dealer to show you the 30;
“WAKEFIELD TROPHY WINNER'" Construction Kit, Price -

B.1.F.

Olympia, February 15-26

Many new FROG models will be shown on

Stand No. J.1265

Actual photo of completed
“"Hawker Demon'’

CONSTRUCTIONAL UNIVERSAL HAND
WINDERS!

A Constructional Kit is now available for] building a
geared-up Universal Hand Winder for use with FROG

Scale Model Construction Kits or any FROG Model with a
propeller not exceeding 5% ins. diameter. All parts are
cut ready to assemble and only require gluing together.

GEARED-UP WINDER MECHANISM IS
COMPLETELY ASSEMBLED.

FROG flying scale-model constructional kits

De Havilland “LEOPARD MOTH"”
Wing Span 12¢ ins. Length 94 ins, 2;6

De Havilland “HORNET MOTH”
Wing Span 11 ins. Length 94 ins. 3"6

(Not illustrated.)
Hawker “DEMON? 2-seater fighter
Wing Span 12} ins. Length 11 ins. 4;6

And for the more experienced model maker

The Miles“HAWK MAJOR"
Caonstruction I{it'lo‘r 6

PRICE 1=

Gloster ‘‘Gladiator.”” Represents
the last word in single-seater fighters
to come into production. Model has
2 wing span of 5§°.

CONSTRUCTION KITS 3/~
MADE-UP MODEL 6/6

Hawker ‘“Fury.' Probably the best
known fighting aeroplane in the
world. Model has a wing span of 5°.

CONSTRUCTION KITS 3/~
MADE-UP MODEL 6/6

Blackburn "'Shark.'"” Latest and
largest Torpedo Bomber in the Fleet

Air Arm. Model has a wing span of 7%°.

CONSTRUCTION KITS 5/-
MADE-UP MODEL 12/6

MODEL

FRO G o

All FROG Model Aircraft are covered by World Patents granted and pending.
Made in England by International Model Aircraft Ltd.

REGD.

Sole Concessionaires:

Lines Bros. Ltd., Tri-ang Works, Morden Road,
London, SW.19

cCOU PON To Lines Bros. Ltd. (Dept. 5),
Morden Road, London, S.W.19
Please send me your new '‘Frog’’ coloured leaflet with particulars of the "'Frog"’
Flying Club and of how to obtain handsome enamelled Air Force pilot Badges.

Name

Addrﬂss " EE R REEEER BT R NN TEEEERE NN NNENTEEREIRMSMNBMNHJN-MNE®HJBE§N§E-B-BH~R.S:SJEJ EEBJBBJHNLEREDEBENDJE®S-S.NRESZSFJEREMBEHBRSEINEN-HE®R;EWN§ENENNE ;NN

Please write in block letters. 2/37
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PARTS & ACCESSORIES

REAL ENGINEERING PARTS IN MINIATURE

PRICES OF PARTS Meccano parts, many of which are here illustrated, combine to form PRICES OF PARTS
a complete miniature engineering system with which practically
ILLUSTRATED any movement known in mechanics can be correctly reproduced. ILLUSTRATED (Cont.)

No. J s. d. New parts are always being introduced in order to keep Meccano No. s d
3. Perforated Strips, 3% e $doz. 0 4 model-building in line with the most modern engineering 90. 234" Curved Strips, 23" I
¢b. Angle Girders, 3¢ ... ... , 0 8 requirements. The greatest care is taken in the designing of radius ... ... each 0 1

10. Flat Brackets ... ... ... doz. 0 1 these parts to ensure that they function exactly as their 70a. 24" Curved Etrips f:rlnlu:d

11. Double Brackets o w09 counterparts in actual engineering practice. Ask your O5h 1% kﬁdw 4tocircle ... ,, 0 1

12a. Angle Brackets, 1 x 1 4 .. = 0 6 dealer for the latest complete illustrated price list. O p;fr-;iﬂt heels, 36 teeth, 0

19a. Wheels, 3* diam., with set _ % ¢ kim‘ﬁ"h - 6

screws ... ... each 0 6 MECCANO LTD., Binns Road ‘ P;‘ﬂi”:; cels, 18 teeth, 0 2

20. Flanged Wheels, 'Ii' diam TR | - 99. Braced Gir&;n 124* I:::n doz.2 6

20b. 1 T i' T 1 0 3 LIFERPQOL 13 102. ElﬁEIE Bent SU"I 5 i-lnl'- E. iﬂﬂ:h 0 1

Pulley Wheels 103d. Flat Girders, 3&' In:mg s ¥doz,. 0 7
19c. 6” dia. with centre boss and 108.  Architraves ven wes aee doz. 10
Set Screw ... ... ... ... each 1 110. Rack Strips, 3!;"" s wee C2Ch 0 2

20a. 2° .. N . D 113. Girder Frames ... ... ... 0 3

2 1*# 0 118. -Hub Dlii‘.‘i 5*‘ 1 3

29 4 - 4, :‘ e 0 :Ilgii Cone Full;y . ke ! 1 3

23a, i' dia. with centre boss and 125. Hevirsu:d "f - Emﬂiﬂu 15']! ?I g %

Grub Screw so ena 0 126. Trunnions ... ... ... ... pair 0 3

22a. 1”7 dia. without centre boss 126a. Flat Trunnions ... ... ... each 0 1

and Grub Screw ... ... , 0 129. Rack Seg ments, 3 diam. A |

23. 3 " . 0 132. Fl'fwheel!i 23 diam. e 52 il

24, Bush Wheels ... . 0 }% Corner Brackets, }%' " g ;:

. v a. 3 o
i:; Pinion Whﬂ‘ﬁlj i‘. dli i, fll'-:'ﬂ " g 137. Whﬂ'ﬂl Flaﬂﬂﬂi e L] 0 A3
" " U e RS 139. Flanged Brackets {right} . 0 2
E&h‘ s i i i i TR T U 143. Elrtulir Girdﬂrﬂ 5'&- diim " 1 0
Gear Wheels 145. Circular Strips, 74" diam.

27. 50 teeth to gear with !'pininn each O over all ... . 0 9

27a. 57 ' s O 147. Pawls, with Fimt Bolt and

28. Contrate Wheall, 11}" dhm . Nuts i b et liace B -

29,  u = i) 148. Ratchet Wheels w 0O 6

30. Bevel Ga:ar:. i , 26 teeth ... I 1534a. Corner Angle Brackets, i"’

J0a. ., " 115 R right hand wd ) EESk . ¥ doz. 0

J0e, h 1}"’

= 154b. Enrner Angle Brack u .
(30a and 30¢ can only be used together g e i

1
}

left hand i il o ., 0 6
J1. Gear Wheels, 17, 38 teeth each 0 158a. Signal Arms, Hﬁmﬂ ... each0 5
J32. Worms... .. is et il 9 160. Channel Bearings, 1¢"x1"x¢* ,, 0 2
4. Cranked Bent Slrips O T T 161. Girder Brackers, 2"x1"x4* 2 for 0 3
45. Double w O 167. Geared Roller Bearings ... each 20 0O
46. > hnﬂ:ln Etrlm, Ei' x1” § doz. O 168. Ball Bearings, 4" diam. ... ,, 3 0
55. Perforated Strips, slotted, 170. Eccentrics, $* throw s 0 9

A MODE . 'sxi  sea. 1uss eie OO S 180. Toothed Gear Ring Ei'diam

61. Windmilll Sails ... ... ... 4for O 133 external tﬁnth
77. Triangular Plates, 1° ... ... each O 95 internal w &£ 0

iy
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MODEL AIRCRAFT

All FROG model aircralt are covered

_ by World Patents granted and

~ A pending. Made in England by

ooagw - = International Model Aircraft Ltd.
v, W

THE "SILVER ARROW”"

NON-SCALE
LOW WING MONOPLANE AIR LINER

A ready-to-fly mode! specially designed and perfectly made by the famous
"FROG" Aeronautical Engineers. It has an Aluminium Fuselage, Transparent
Windows, Double Service Detachable Wings, correct pitch Airscrew, Adjustable
Tail Unit. Wing span 164", will fly approximately 120 feet. PRICE

=]

FROGC MK IV INTERCEPTOR FIGHTER
FLYING SCALE MODEL

All-metal Fuselage of Tubular Construction, Patent Detachable Undercarriage,
and Hollow Wings, Powerful Motor, coupled to a Precision-cut Gearbox,

accurately carved Airscrew. Complate with Patent High-speed Winder Box,
Maotor Lubricant, Gearbox Qil, two spare Motors and Inserter Rod, and fully
illustrated Flying Manual. Wing span 11§". With practice will fly 300 feet.

PRICE

A geared-up winder is available
ﬁ for use with the Silver Arrow.

PRICE 1"‘

Al e

This illustration shows how quickly the
Frog scale models are wound up for

thight with the geared-up winder box.

A PATENT AND EXCLUSIVE "FROG"
FEATURE.

PUSS MOTH MONOPLANE
FLYING SCALE MODEL

All-metal Tubular Fuselage with strengthening Bulkheads. Fitted with Transparent
Windows, Quickly Detachable Hollow Wings with Internal Supperting Ribs and
Streamlined Struts. Powerful Dual Motor with Step-up Gearbox. Adjustable

Controls. Patent High-speed Winder Box, Motor Lubricant, Gearbox Qil, Spare

Motors, Dual Inserter Rod and fully illustrated Flying Manual, Wing span 184". 1 7;6
With practice will rise off the ground and fly 600 feet. PRICE

FLYING SCALE MODEL

A scale model of the world-famous R A.F. High-speed Day Bomber. Complete
with extra strong Patent High-speed Winder Box, Lubricant for Gearbox and

Motors, Triple Inserter Red, Spare Motors and profusely illustrated Flving Manual. 42 f
Wing span 19". Length 153", Flies 700 feet, if handled skilfully. PRICE =

FREE FLIGHT INSTRUCTION

Lines Bros. will give free flight instruction by appointment on the Frog Aero-
drome at Merton. Telephone: Liberty 1041.

COUPON To Lines Bros. Lid. (Dept. 5),

Morden Road, London, S.W.19.

Obtainable at all

Please send me your NEW “Frog" coloured leaflet with particulars of
gﬂﬁd Tﬂvﬁhﬁps a“d the "Frog” Flying Club and how to cblain handsome enamelled Air Force
stores pilot badges.
SDlE concessionaires: )1 ST R R IO b gt S B .
Address

---------------------------------------------------------------------------------

LINES BROS. LTD., TRI-AANG WORKS | ™"
MORDEN RD; MERTON, | ON DONI SW19 Please write in block letters.
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HORNBY LOCOMOTIVES

Boys! Increase the scope and efficiency of your model railway by adding to it one or two Locomotives from the selection illustrated
and described below. These are the finest Locomotives of their respective types in the world.

Electric Models

The Hornby Electric Locomotives have powerful smooth-running motors, with a low consumption of current. The new 20-volt
Locomotives fitted with automatic reversing mechanism can be started, stopped, controlled for speed, and reversed entirely from

the lineside. All Hornby Electric Trains are perfectly safe to operate.

EM120 (20-wolt or EM16 (6-volt)  “"VTANK LOCOMOTIVE '~ e O ocomoTIVE "
Non - Reversing. Available in Eﬂesrﬂngl. ﬁnra_ilab!ﬂ in red, witE *HO RHLH{;EﬂEHD{ETnIJ*EEu-?u“j Reversing o ... Price 24/-
- J 0N, IETtTEerINg, Or Ereen wit ; »
aiLher:reson syoen Friee 870 L.N.E.R., G.W.R. or S.R. letter- Reversing .«» Price 22/~ -
ing ... o Price 16/6 i
—

e .

u
-+ 'I1

r ‘“F ..r 1| E : .Ir
R [ Ef‘

"_"_ ffffff

*HORNBY E120 SPECIAL
LOCOMOTIVE (20-volt)

Autrmatic Reversing. Price 30/-

*HORNBY E220 SPECIAL LOCOMOTIVE

.HUHHHEEHEGEEFFEEFEE;ALHTAHH A | {Eufﬂlhﬁ X, 44857 (48

. LO 20-vo utomatic reversing: L.MS.R, " (*'Stan-

HORNBY E120 (20-volit) Automatic reversing { Frica}: 32/6 dard Compound’ class), G.W.R. “"County of
TANK LOCOMOTIVE *HORNBY E28 SPECIAL TANK Bedford” (“County” class), L.N.E.R. “York-

ROVOERING e wost  IETHOREN) LOCOMOTIVE (6-volt) shire” ("'Shire” class), S.R. "“A759" (“L1"

Reversing oo Price 30/- class) Price 37/6

*HORNBY EPM15 SPECIAL
TANK LOCOMOTIVE (6-volt
Permanent Magnet Type)
(1llustrated)

Reversing. Can be run from a
b-volt Accumulator or from the
mains through the Meccano Trans-
former-Rectifier. Complete with
a G-volt Terminal Connectin:
Plate, Speed and Reverse Concrol

HORNBY E320 RIVIERA "BLUE" LOCOMOTIVE

(20-volt) *HORNBY E320 LOCOMOTIVE (20-volt) Switch and 3 feet of flex.
Automatic reversing ... e ... Price 35/- Automatic reversing ... ves  Price 35/~ Price 33/6
S SRy
ELECTRICTAN
C|°Ck‘w’ork ModEIE Automatic reversing, Price 30/-

Hornby Clockwork Locomotives are the longest running spring-driven locomotives in the world. The motors
fitted are of the highest quality, being perfect pieces of mechanism with accurately cut gears that ensure smooth

and steady running.

No. 0 “'SILVER LINK"

LOCOMOTIVE (illustrated)
streamline Type.

Non-reversing. Price 3/6 _
MO CLOCKWORK . e — -
MOTIVE =0CO M3 TANK LOCOMOTIVE Reversing. -
Non-reversing. Available in M1/2 LOCOMOTIVE Available in red with L.M.S.R. letter- *No. 0 LOCOMOTIVE
either red ar green Price 2;? HEH’EHI"E- Available in eicher in.ﬂ. Oor green with L.H,E_H" G_W_H, Hﬂ‘f’ﬂfﬁil’lg s Price 1':'!‘"&'
. rﬂd Or green ... FI"i'I'."E 4;;& or 5+H.. I-El',l:-ﬂf"ing_ i Price ?‘fﬁ

o

b .

| 1 B
. LB

I - N | ] LB B ]
.-" -||
u . .
R e TN T e e B CEOEE S - E——

R\ YL

h ,};;;5

e =

]

1.-"_"!.._- '
(-]
/

"
i
1#5“

Wer e,
= [ *No. 1 SPECIAL TANK LOCO-
No. 1 LOCOMOTIVE *No. 1 TANK LOCOMOTIVE *No. 1 SPECIAL LOCOMOTIVE MOTIVE
Reversing ... Price 12/6 Reversing ... v Price 12/6 Reversing ... es  Price 17 /6 Reversing ... ... Price 17/6

. = ‘ _ s — _
No. 3C LOCOMOTIVE (illustrated) *No. 2 SPECIAL TANK LOCOMOTIVE
Scomsman’ (LNER), “Royal Seor (MO RS s el sl Reversing. LMSR, No. 1185 (“Standard Com
B WalmaFha f)p co o hadaf™ ), e T - ":
"Lord Nelson® (S.R.) es Price 24/- *Lettered and colowred lo represent LL.M.S.R. p.r.:mnd F'IHHL e I:‘-:aunw t Ecdfnrd”
R No. 3¢ RIVIERA “BLUE" LOCOMOTIVE G.W.R.,, LN.E.R. and S.R. Locomotives. { E;{?:ﬁ:in"iiils:g;;“?i.ta ﬂh?ﬂﬂgr?*r[llfﬁ?l Ht:;ﬂr
eversing ... ves s Price 24/- T { Priszsﬁ}'fﬁ

MECCANO LIMITED, Binns Road. LIVERPOOL 13

M;nufad'urad by
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| The F-!nrnhy series includes a splendid range of realistic Rolling Stock. Each item
is fitted with patented and exclusive automatic couplings, a special feature that places it

in a class entirely of its own. There are Pullman Cars, Passen ' ,
. ‘ ger Coaches, Guards' V
VWagons, Lumber Wagons, and many other types, all beautifully finished. wiyans, ipping

An attractive selection of Hornby Rolling Stock is illustrated
and
Ask your dealer for a complete price list. described on this page.
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No. 2 PASSENGER COACH

No. O No. | BANANA Suitable for 2-ft. radius rails only First-third,
!, BANANA VAN VAN "FYFFES" or Brake-third. Available in the colours o the
| Lectered L.M.S. only. Sliding doors. L.M.5S., LLN.E., G.W. or S. Railway groups.

Price 1/9 Price 2/9 Price 7/6

No. |
TIMBER
FIBRE WAGON *GUNPOWDER VAN WAGON No. |
This is an interesting Finished in red. With Beautifully SIDE TIPPING WAGON
model of a type of wagon opening doors, Price 2/9 enamelled in Excellent design and finish.
used in France and other yellow and red. Lettered ‘‘Robert Hudson
European countries. Price 1/6 Led."' Price 2/~

TR/

L

Price 1/3

B i coll—

| BARREL WAGON
MEAT VAN This is another interesting

This is a very realistic model ‘of a type of wagon

model. Available lettered used in France and other

L.M.S only. Price 1/9 EUFUP‘;:EEE;}IEHTEL

T

SNOW PLOUGH |
With revolving plough. o=t —moen s T AT, .

Price 3/9

F

COACH, No. 2 SALOON
Realistic in design and beautifully finished,
Two types are available: L.N.E.R. (as illustrated)

enamelled brown, and L.M.S. enamelled
maroon. Suitable for 2-ft. radius rails only.

Price 9/6

l-‘—r.—.—-—-q—.-— — . g _

Fitted with bolsters and
stanchions for log trans-
port. Price 1/6

--——_—I— .'- -

WINE WAGON -
EGUELE BAHHEL 'GFEH WAEG'H “E” GAE ETLlHnEH EEHEHT WAGGH . [ ] |-| l!l- Ty
An actractive model artis- Similar to Hornby Wagon WAGON The door at the top opens. , E—! B m f |
tically enamelled in red No.Obut fitted with centre Eiilihied in red. latcarad Finished in bright red e ——— ——
and green. Price 4/6 tarpaulin supporting rail. gold. Price 1/11 Price 2/6 -
Price 2/- '

e e ————

COACH, No. 2 SPECIAL PULLMAN
For 2-ft. radius rails only. Price 13/~

COACH, No. 2
SPECIAL PULLMAN COMPOSITE

- it

o o

'
%

#

¢

Ta"

! Fab
‘ot i

L

= - ey R

TROLLEY WAGON For 2-ft. radius rails only. Price 14/~
- Finished in brown and blue. Suitable for 2-ft.
_. == - i _ radius rails only. Price 3/9
C ERED WAGON TROLLEY WAGON
(French Type) BITUMEN TANK ’
i wazon i htted VAGON. & e AL Fitted with two Cable Drums. Price 4/3
with frame and sheert, Finished in blue.
Lettered '*"Nord.”’ Price 3/6

Price 2/6

| NMo. 21 HIGH CAPACITY WAGON
Finished in correct colours of G.W.R. and L.M.S.R.

“Loco Coal'" Wagons,or L.N.E.R. “'Brick’’ Wagon.
For 2-ft. radius rails only. Price 3/9

¢ N e
u RS EE

R T YTy

..'.f.; :

P
AN T

OIL TANK WAGON

T el Sl .. 7y “MOBILOIL™ MNMo. | F‘ET:HﬂL TAHE
*No. O WAGON - COAL WAGON Fir:Ished in l;::z:‘?ie:;}p WAGGF‘;HHSII-}ELL-B_F.
Price 1/6 similar to Hornby Wagon ) S )
*No. | WAGON No. O. Fitted with an em- o
(lHustrated), bossed representation of
coal. Price 2/3

No. O “SILVER JUBILEE"
Articulated. Finished in silver and

grey. Price 1/9

No. O MILK TRAFFIC CHOCOLATE VAN
VAN “CADBURY'S"”
An attractive model. This van is beautifully
Available lettered G.W. enamelled in blue with
COACH. No. 2 PULLMAN only. Price 1/9 white roof. Price 2/9

No. 2 TIMBER WAGON
*Lettered ILM.S., N.E., G.W. or S.R. For Z2-ft. radius rails only. Price 2/6

MECCANO LTD., BINNS ROAD, LIVERPOOL 13

For 2-ft. radius track only. Price 9/6
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o _'! TRI rANG SPORTS

TRI-ANG SPORTS

Realistic streamlined model, with opening side door and luggage

boot, 8 in, balloon disc wheels, % in. rubber tyres, plated bumper
and streamlined dummy side lamps, windscreen, direction indi-

LA3Ltd W\ S ) cator and dummy hood. Length 41 ins.
MAGNA N°8 ' >

MAGNA No. 8

A magnificent sporting car, coach-built body fully sprung, ball-bearing back
axle, opening side door, windscreen, dummy hood and lamps, tubular bumper,
Dunlop pneumatic tyres on tangent spoke wheels, all bright parts CHROMIUM
PLATED, including hubs and rims, louvres, bumper and stream- line mascort,

Length 54 in.

VS5 L1 ol
TRI-ANG TRICYCLE N?

faicsy  TRADE mARK) L

==

_ TRI-ANG TRICYCLE No. 5 (Regd. Trade Mark)
STREAMLUINE

S i et i T i FITTED WITH REAR MUDGUARDS, cycle chain drive with free-wheel,
= frame best quality weldless cycle tubing, 14 in. wheels, 1} in. jointless

e sponge-rubber tyres, rim brake, coil-spring saddle, CHROMIUM FITTINGS.
Black, blue or maroon.

STREAMLINE

A real streamline body made of steel, crank drive on ball-bearing back
axle, facsimile airflow radiator, four dummy lamps, tubular bumpers
back and front, windscreen and direction indicator, balloon disc wheels
and rubber tyres. Length 45 in.

TRI-ANG TOYS
REGD. TRADE MARK

OBTAINABLE AT
ALL GOOD TOY SHOPS

AND STORES
TRIF-ANG JUNIOR TRIKE No. 401B
Strong cycle tube frames, enamelled black, gold lines, adjustable
saddle, thick white auto tread tyres. Nickel-plated fittings.
FAIRYCYCLE
| RECT TRADR MARK!
MODEL N8 2. B.L. F. OLYMPIA
L -] L
TRI-ANG “FAIRYCYCLE” (Regd.) MODEL No. 2 FEBRUARY 15-26
Tubular frame, 14 in. wheels, 1} in. grey imitation pneumatic tyres, ball- ,,
bearing pedals, rim brake, two-coil saddle, chain cover, stand, CHROMIUM- MEHY new m'DdElS WI“ |‘JE on shmw at our

PLATED FITTINGS. Black, blue or maroon.

STAND J1265
Works, LONDON, SW.19

Made by LINES BROS. LTD.,
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Rotary Airports for Large Cities

This month’s cover is of exceptional interest 1in that 1t
gives some idea of what our great cities may look like in
the future. The purpose of the huge rotating elevated
platform shown is to allow aeroplanes to take off from the
heart of a busy city, or to land there, and an article on
page 70 of this 1ssue explains how 1t will work.

Some means of bringing passengers by air into the very

centres of thickly populated areas undoubtedly will have
to be found if air traffic 1s to be developed to the {full.

The rotary airport, the invention of Captain Frobisher,
seems to afford a solution of the problem, and possibly the
day may not be far distant when huge landing platforms,
mounted on a single immense building or on a ring of
skyscrapers, will be prominent features of all large cities.
There 1s nothing to worry modern engineers in their
-construction. In effect 1t 1s only like asking them to build
a cantilever a little longer than any one of the three
cantilevers of the Forth Bridge, on a giant reinforced
concrete structure.

Most people will want to know if there would be any
danger from machines using a rotary airport. There would
be little fear of aeroplanes running over the edge, for
they would have plenty of room 1n which to land; but
LCaptain Frobisher has foreseen this possibility, and has
included among the inventions connected with his air-
port magnetic retarders that would act as brakes in the
event of any threatened over-running. The risk of acci-
dent due to engine failure immediately after taking oft
actually would be less than it 1s to-day at ordinary aero-
dromes, for machines would begin their flights at heights
-of 400 ft. or more. Thus, even if the engines failed, there
would be more time for finding an emergency landing
ground and ghding into 1t.

Railway Centenaries in 1937

This year 1s one of exceptional interest to the railway
world, for it brings with it a number of notable cen-
tenaries. By 1837 railways were springing up in all
directions, or were being eagerly planned, and many of
the small lines that were first brought into operation
during that year have since become parts of great and
important systems. For instance, the first sections of the
London and Birmingham Railway were opened in 1837,
that from Euston to Boxmoor on 20th July and from
Boxmoor to Tring on 16th October. The London and
Birmingham Raillway became a part of the London
and North Western Railway, which 1s now a very import-
ant section of the present L.M.S.R. This centenary is of
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special interest 1n view of the plans now being made for
reconstructing Euston Station, the oldest of the great
railway termini of London.

Another centenary of 1937 1s that of the railway from
Birmingham to Warrington, known as the Grand Junc-
tion Railway. This was opened throughout on 4th July
1837, and completed raillway communication between
Birmingham and Liverpool and Manchester.

Railway pioneers were equally busy 100 years ago in
Scotland, where several short lines were opened. As was
not uncommon in those early days, the line from Paisley
to Renfrew, 3% miles in length, was worked by horses.

It 1s interesting to find that the centenary of the
opening of the raillway out of Fuston 1s also that of the
application of the electric telegraph to railway working,
for Wheatstone's apparatus for this purpose was tried out

between Euston and Camden Town a few days after the
section from Euston to Boxmoor had been opened. There

were other interesting railway events in 1837, and I hope
to include descriptions of many of these during the year.

“M.M.”” Writer’s Tragic Death

[ am sure that all my readers will be sorry to hear of the
recent death in tragic circumstances of Mr. R. D. Gauld,
whose articles in the “M.M.” on railway engineering
matters have always been very highly appreciated. His
last contribution appeared in November 1936, and dealt
with old locomotives and where tosee them. Mr. Gauld was
Resident Engineer, Bridges, of the L.M.S.R. (Manchester).
In the course of his duties he was examining a bridge
across the River Derwent at Brigham, near Cockermouth,
that was in course of demolition, when the structure
collapsed and he and Mr. Riddett, the foreman, and two
other men were thrown into the river, which was swollen
by floods. Two of the men reached the bank, but Mr.
Gauld and Mr. Riddett were swept away by the swift
current.

Everybody who met Mr. Gauld liked him. A corres-
pondent of “7The Railway Gazette,” 1n an appreciation,
wrote: " Gauld was a man who endeared himselt to every-
one with whom he worked and had a charm that was all
his own. After hours of rains and cold on works he could
still summon up that pleasing smile, which wrinkled up
round the corners of his eyes, either to labourers or others.
His keenness for work was tremendous. . . . We have lost
one who could 1ll be spared, a courageous engineer, always
sharing the place of danger with his men. His last words
as he floated down that cruel river in terrible spate were
look after Riddett,” after which characteristic expression
he very shortly met his end.”
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Making Electric Cables

Interesting Machines and Processes
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LTHOUGH there does not appear to be much
connection between ladies’ dresses and hair curlers for
Lancashire mill girls on the one hand, and high tension
electric cables on the
other, it was interest in

the manufacture of the
former articles that led

to the establishment of
the famous firm of W. 1.
Glover & Co. Ltd., cable
makers of Irattord
Park, Manchester.

In the days when the
crinoline was the
fashion for ladies, those
weird and wonderful
creations were support-
ed on a framework of
steel strips or wires. At
first these strips were
uncovered, but 1t was
found that the steel was
liable to damage the
containing fabric, or cut
through 1t, especially if
1t became rusty. As a
protection against this action, the strips were braided
with cotton, a development that was brought about by
Mr. Walter Glover i1n association with a Nottingham
engineer, Mr. James, towards the close of the sixties
of last century when crinolines were most fashionable.

At that period the
mill girls of Lancashire,
no less than mill girls of
to-day, were anxious to
make themselves attrac-
tive. Bobbed and shingled
hair were then undreamed

of, and the girls of the
time tried to look their

best by developing a fine
display of curls. Screws of
paper and strips of rag
were used to produce
these, but a better means
was 1ntroduced 1in the
form of pieces of lead wire
about 31n. to 41n. iIn
length. These were braid-
ed with cotton in the
manner mentioned. The

braiding kept the lead
from making contact

with the hair. As the wire was soft and pliable, it became |
an easy matter, after the hair had been rolled on to it,
to bend 1t so that there was no uncurling.

In the early days of electricity it became necessary to
providessome form of protection and insulation for the
conductor wires. A braiding of some kind seemed to be the |

A heavy gauge wire drawing machine used in making electric cables, We are indebted to W. T, Glover
and Co, Ltd., Trafford Park, Manchester, for the illustrations to this article.

Presses used for covering cables with a sheathing of lead.

:
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solution to the problem, and the machines used by
(Glovers for braiding hair curlers proved to be exactly
what was needed to cope with such requirements.

It was soon found
that something better
was required, however,
and a wrapping of pure
rubber was then applhed
to. the copper before
braiding 1t. At a later
date the braids were
made more efiective by
treating them with pitch
compounds.  Further
layers of rubber and
tapes afterwards were
embodied. The art of

vulcanising was mnext
applied, and eventually

a stage was reached
when something very
like the taped and braid-
ed rubber insulated
cable, commonly known
as V.l.R., or wvulcan-
1sed 1ndiarubber cable,
of the present day came into being.

At first the developments were chiefly in connection
with telegraph, telephone and bell requirements, but the
introduction of electric lighting led to a demand for 1in-
sulated conductors of an improved character. For tech-
nical reasons, as well as
on account of cost, 1t was
found 1nadvisable to use
rubber cables as under-
eground electric mains, and
there came 1nto use a
system of copper con-
ductors with jute wrap-
pings, impregnated with
an oily 1nsulating com-

pound, and sheathed over
all with lead. Subsequent-

ly cables insulated with
impregnated paper and
bitumen were introduced.
The former came 1nto use
about 1896 and the latter
about 1898.

The manufacture of
cables entails a number of
very interesting processes
and the use of highly mn-
genious machines, some of which are illustrated on this
and the opposite page. The cables turned out at the
Trafford Park Works have copper conductors ot various
sizes, ranging from those suitable for ordinary lamp
flex to those required for extra high tension cables,
which have diameters up to 5 1n.

<
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The metal from which the conductors are made is re-
ceived from the rolling mills in the form of coils of copper
rod. This 1s drawn down through dies in order to reduce it
to wire of the size required. The larger dies are made of
special steel, and the smaller ones contain diamonds per-
forated with holes
of the necessary
diameter.

Alter soitening
or ‘“‘annealing,”
the wire that is to
be used I1n con-
junction with vul-
canised insulating
materials 1s next
tinned. The pur-
pose of this 1s to
protect the In-
sulating material,
or “dielectric,”” as
1t 1s usually called,
I rom chemical
action that would
be caused by con-
tact with the cop-
per. The wire 1s
then stranded on ingenious machines according to the
size and flexibility of the conductor required.

The wire 1s next passed on to the sections of the works
devoted to the insulation of conductors, and the processes
through which 1t passes there depend on the purpose for
which the finished cable 1s needed. The materials used in-
clude rubber, bitumen and paper, and these are fed in
from the mills in which the rubber and bitumen are treat-
ed and the department in which the paper 1s prepared.

1'he rubber mills are chiefly notable on account of the
large calenders or rollers
through  which  the
material 1s passed dur-
ing the cleaning and
mixing processes. Pure
rubber 1s used next to
the conductor. In pre-
paring it for use it 1s
converted 1nto sheet,
and later into strip, and
both 1t and the mixed
rubbers used for outer
coverings are applied to
the conductor either by
lapping, pressing or
forcing machines. The
last-named machine
used for forcing is almost
a replica of the appara-
tus used for turning out
sausages.

Bitumen insulation
has the water-resisting
properties usually as-
sociated with rubber, and cables incorporating it are very
largely used 1n connection with mines and similar places.
These cables are now constructed without the fibrous
wrappings over the insulated cores, on which 1t has hither-
to been customary to depend for mechanical strength.

Their stranded copper cores are filled with the bituminous
compound in such a manner that it 1s impossible for mois-
ture introduced as the result of mechanical damage to
travel along the interior of the cable. They are known as

One of the great stranding machines at the Trafford Park Works, in which a number of separate wires are twisted
together to give a conductor of the required size.

Cables for use underground are usually protected with steel wire or tape, which is applied to the
wrapped conductor by a machine such as that shown in this illustration,

“Solbit” cables to indicate the filling of solid bitumen.

Paper that is to be used for insulating 1s thoroughly dried,

and is then impregnated under pressure with a compound
that fills all the pores and spaces between the fibres. The
cable on which it is used may have a single core or 1t may be
multicore or con-
centric. It 1s gener-
ally covered with a
seamless sheath of
lead, either bare,
or protected with
armour in the form
of steel wires or
tapes. It 1s used for
many  purposes,
but chiefly for
underground work
in connection with
the transmission of
electrical energy in
bulk. Cables of this
type are generally
worked at pres-
sures varying be-
tween 250 and
66,000 wvolts.

High tension feeders are often protected by means of a
copper test sheath under the lead, the two metals being
separated by a thin wall of paper. This is a device, patented
by W. T. Glover and Co. Ltd., whereby it 1s possible to
detect the presence of moisture that may have entered
through a fault before it penetrates to the conductors. Such
a cable can be cut out automatically when a fault occurs,
and the position of this can readily be found.

Special forms of cable are designed for particular uses.
For example, the lead sheathings of ordinary cables would
not be serviceable 1n
some positions because
of their lability to elec-
trolytic or corrosive
action. Leadless or paper
bitumen cable can then
be used. This has paper
insulation, covered with
an overall watertight
sheath of bitumen i1n-
stead ot lead, and can
withstand higher elec-
trical stresses than if the
insulation were com-
posed solely of bitumen.

A particularly 1n-
teresting special form of
conductor is the dry core
cable used for trunk, tele-
graph and telephone ser-
vices. This 1s almost al-
ways drawn Into con-
duits laid in the ground,
and has come 1mto exist-
ence because of the constant interruptions that bad weather
causes in overhead line services. It consists of a large num-
ber of wires of small diameter, each insulated with unim-
pregnated paper. Coloured papers are used to make the

- different circuits easily recognisable, and there is no difhi-

culty in making joints even 1n a cable that has as many as
2,000 conductors. The insulation is lapped loosely, so that
moisture can be removed by pumping dry air through any
section of cable between one manhole and the next.
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HE River Forth and the Firth into which it flows have
always been obstacles to travel between the north and
south of Scotland. The engineer has striven to overcome
the difficulties that they present, and the railway from
Edinburgh to the north is carried across the Firth on the

Forth Bridge, one of the greatest of engineering triumphs.
Until recently crossings by road could only be made at

Stirling Bridge or points above it, however, and the Firth
and the river below this bridge penetrate so far inland

that it was necessary to go a long way round when travel-
ling between Edin-

burgh or Glasgow
and places on the
north side of the

waterway.

In order to shorten
journeys to and from
the north a magnifi-
cent new road bridge

has been built across
the Forth at Kincar-

dine, about 10 miles
nearer the sea than
Stirling. It was open-
ed on 29th October

last year, and short-
ened the distance by

road between Edin-
burgh and Glasgow
and 1mportant cities
and industrial areas
in the north by about

20 miles, thus reducing the travelling time considerably.

The new bridge stretches between Kincardine on the
IF1ifeshire shore and Higgins Neuck in Stirlingshire. It is
of great length and is built in three sections. From each
shore there stretches a fixed structure of seven spans, each
100 ft. long, and the two are connected by a swing bridge
in the middle of the stream. This moving part of the bridge
1s 364 ft. long. On the north shore three spans of 60 ft.
each carry the road over the tracks of the L.N.E.R., and
at the south end of the bridge there is a structure of nine
spans, each 50 ft. in length and a reinforced concrete via-
duct 263 ft. long. Thus the bridge is 2,675 ft., or about
half a mile in length, and is one of the longest road bridges
in the country. In addition, on the north and south there
are embankments 400 ft. and 450 ft. long respectively.

Apart from the great length of the bridge the most
impressive feature is the massive swing span, the heaviest

in Great Britain. It weighs altogether 1,600 tons, and

The swinging portion of the Kincardine on Forth road bridge. This turns on a roller bearing nearly 37 ft.

in diameter, mounted on the circular concrete pier, and when opened leaves a lpassage 150 ft, in
each side for river traffic. Photograph by courtesy of the General Ele
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when 1t swings open leaves a passage 150 ft. in width clear
for navigation on each side. It is a double cantilever struc-
ture, carried on an enormous roller bearing nearly 37 ft. in
diameter. In this bearing there are 60 tapered steel rollers,
each 11t. 4 1n. 1n length, with an average diameter of
1 ft. 8 in. They run in a circular path between the upper
and lower members of the bearing. The upper member is
bolted to the underside of a drum girder forming part of

the steelwork of the moving span and eight radial girders
each 3 ft. 3 1n. in depth connect it to a collar round the

pivot of the swing
span. This pivot rests
on a base with a dia-
meter of 7 ft. 6 1n.

The moving span
was built 1in the open.
position, in order not
to interrupt the pass-
age of vessels up and
down the river, and
special care had to be
taken during its erec-
tion to make sure
that the lower roller
track was level and
that the pivot was.
centrally placed. The
whole of the top of
the pier on which the
Swing span is sup-
ported was enclosed

in a hut to protect the:
surveying instruments used. The position of the ring
forming the lower roller track was accurately adjusted by
driving wedges in pairs under it, and the concrete bed was.
completed by pouring cement into the spaces between the

wedges when these were in place. A final test then showed
that the engineers had worked to an accuracy of between:
two and three thousandths of an inch.

S0 carefully has the bridge been designed and con-
structed that the great mass of 1,600 tons can be swung
round with ease and brought to rest in exact line with the
fixed part of the bridge. The cabin for the operator in
charge is in the centre of the span, 30 ft. above the road-
way, and from 1t he controls the turning gear and the
various signalling devices installed, and opens and closes.
the traffic gates at the ends of the roadways on the fixed
portions. On his desk are coloured lights that show him.

the exact position of the bridge and the indications.
of his signals.

dth on
ctric Co. Ltd.
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IT'he machinery that turns the span is housed under the
roadway, and above the drum girder at the base of the
steelwork. It consists of two 50 h.p. direct current motors.

These obtain current from an 80 kW motor generator set,
which 1s connected to the mains through brush gear and

slip rings on a column bolted to the pivot round which the
bridge turns. A
submarine
cable from
shore leads the
mains current
to the rings car-
ried by the
column. There
are 60 of these,
and the supply
1s taken also to
the lamps and
signals, and the
motors that
open and close
the trathc gates.
A sheet steel
casing encloses
the slip ring

column and the current is automatically cut off when the

door bolt of this casing is shot back to open it for inspec-
tion or adjustment. No risk of being unable to turn the
bridge can be allowed. An auxiliary Diesel engine plant
theretore 1s installed to supply power to operate the
bridge in the event of failure of the mains supply, and with
1t the swing span can be turned at half the usual speed.

Entrance to the swing span is given at each end through
a portal on the fixed part of the structure, and is control-
led by means of traffic lights. When the bridge has to be
opened to allow ships to pass, the operator in the control

cabin closes switches that give the necessary current
supply to the motors

and then turns a
handwheel, which

passes over studs
that bring about in
their correct order
the many operations Mg
that are necessary.
The green traffic
lights on the bridge o S
are changed through B el S R0 |
amber to red and
warning bells are
rung, while lhights
above the footpaths i
also are changed to W
red. When all is clear |
an assistant operator '

on theroadway at the
span signals to the
operator in the control cabin by means of a bell, and t he
latter 1s then able to close the gates on the fixed span, for
ringing the bell releases an interlocking device. The gates
then descend in the same manner as the portcullis of a

castle, rapidly until they are about a foot above the
surface of the bridge and then more slowly.

The warning bells are silenced when the gates have been
lowered, and a semaphore arm at the end of each jetty
falls to indicate to waiting vessels that the bridge will be
open 1n about four minutes. The wedges and bolts that

lock the span in position are then withdrawn and the
bridge swings round. The current is cut off when the
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An aerial view of the bridge, showing the jetty under the swing span, with semaphore signal masts at each end.
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The swing span seen through one of the portals giving
and Engineering Co. Ltd., Darlington, the builders of the bridge, for the illustrations on this page.

access to it. We are indebted to the Cleveland Bridge

movement 1s nearly completed, and the speed of the span
decreases until 1t comes to rest fully open. The brakes are
then applied, not to stop the movement of the bridge, but
to prevent movements due to side winds., Normally it is
easy for the operator to see exactly where the span is at
any time during its movement, but in bad weather he can
make use of an
indicating dial
in his cabin for
the same pur-
pose.

When the
bridge is open a
second sema-
phore arm on
each jetty 1s
lowered, and a
short blast 1is
sounded on
sirens, as signals
that the bridge
1S open for river
traffic. At night
the appearance
of two amber
lights, one below the other, shows that the waterways
are clear for shipping. It i1s not always necessary to
open the bridge to allow shipping to pass through,
however, for there 1s a clear headway at high tide of
30 ft. and a large proportion of the vessels using the river
can pass under the swing span when 1t 1s closed.

The bridge 1s closed by moving the handwheel 1n
the opposite direction, when operations are reversed.
The swing span must be accurately lined up before
the gates can be opened and the road traffic lights
changed to green, and two independent means of
ensuring this have been adopted. One of these i1s visual.
A vertical wire 1s
fixed in the control
cabin 1n the exact
centre of the bridge,

and the movement
A 1s continued until
the operator sees

—r e this exactly in line
Pt VT e 111 X, with a target on
the fixed span por-
tals. The target 1s
a narrow vertical
strip brilliantly
illuminated with
white light, and it

1s easy for the opera-
tor to know when

it 1s coming into
view, whatever the
direction 1n which

i

the bridge is turning, for on one side of it is a red light
and on the other a green one. This sighting system
works well by day or night. In the second system

photo-electric cells are used to intercept beams of
light, the result of which 1s to cause a signal lamp

on the operator's desk to light up when the bridge
1s exactly in position. A warning bell is rung when
the bridge slightly overshoots its mark. The movement of
the bridge can then be reversed through very slow motion
gear. A safety device makes it impossible for the bolts
that secure the bridge to the portal to be closed until
the bridge 1s exactly in line.
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N E of the greatest obstacles to the development of air Theidea of arotary airport occurred to Captain Frobisher
lines 1s the absence of airports and aerodromes in our as long ago as 1921, but the scheme was not then made
principal cities. A journey by rail to such cities as LLondon public, chiefly because there was no steel suitable for the
or Liverpool takes the traveller into the heart of the built- erection of such a gigantic elevated runway. To-day
up area, and on his arrival he 1s within easy reach of the the need for immense airports in crowded centres 1s
business centres of these cities. On the other hand, a jour- becoming more apparent, and steels of sufficiently high
ney by air must end at an aerodrome on the outskirts, and | tensile strength are now available.
time 1s then wasted 1n passing through the streets, often In the proposed rotary airport eight huge towers carry a
congested with traffic, to the centres. Delays of this kind | rigid steel ring and kerb fitted with vertical and horizontal
are perhaps of little importance in large and comparatively | rails, rollers and sliding surfaces and provided with means
undeveloped coun- of resisting wind and

tries such as Aus-
tralla and Canada,
but in the smaller
and more densely
populated areas of
Great Britain the
etiect 1s serious, and
passengers actually
may spend more
time journeying to
and from  aero-
dromes than in the
alr.

In order to over-
come these diffi-
culties various sug-
gestions for the
creation of aero-
dromes in the hearts
of our cities have
been made. IFor in-
stance, 1t has been
suggested that large
stations should be
transformed  into geared motors acting
airports by building S through a worm and
roofs strong enough rack drive. The land-

i An impressionistic drawing of a rotary airport in New York. The platform would be a third of a mile in length | ” :
to withst and the and would have to be at a height of 740 ft. to clear the giant buildings of that city. This illustration is reproduced ] ng St age 1tselt 1s car-

; t t. - -
shock o f lElliillllg by courtesy of Captain Frobisher, the inventor of the rotary airpox rie A on a steel rin g,

shock from any
other cause. The air-
port landing stage 1s
built upon the steel

ring, It may be from

1,500 ft. to 1,800 ft.
long and 250 to

350 ft. wide, and 1n
the centre it broad-

ens out to form a

circular section
000 {ft. 1n diameter,
on each side of which
are runways leading
to and from the
5. ddis N0 ERRAE N aerodrome hangars
PRl AN SHEE WS S immediately under-
BT R e 1’ " R ) __ neath.

L R R ' The most remark-
able teature of this
immense  landing
stage1s that 1t can be
moved round slowly

by means of high
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aeroplanes, and in London proposals have been made to | and this rotates slowly on the fixed steel ring on the eight
roof in part of the Thames to provide a landing ground. supporting towers. The stage therefore can be adjusted to
Schemes also have been put forward for the construction of the changing wind. The inclined runways are fixed to the
elevated airports. A London airport of this kind, to be bult rotating stage and their lower ends slide over the fixed floor
in the vicinity of St. Pancras and King's Cross, was de- of the hangar beneath 1ts centre.
scribed on page 340 of the “M.M."” for May 1933. 1t would Captain Frobisher’s airport has many advantages over
take the form of four runways, each about half a mile 1n one with fixed runways. The first of these 1s its lower cost.
length, with their ends joined up by a circular runway, and Fewer supporting buildings are required and the number of
this immense system would be carried on buldings runways is reduced, and 1t has been calculated that the cost
120 ft. 1n height. of a rotary airport probably would not be more than
A city airport that is more practicable and less costly £1,250,000. A rotary airport could be built nearer the centre
than any of these schemes has been suggested by Captain of a large city such as London or Liverpool, and as machines
C. Irobisher. This consists of a platform at a great height would use a platform so high above street level, there would
that can be turned round in order that machines can land be ample clearance above surrounding buildings. For in-
on 1it, or fly off i1t, exactly against the wind. Our cover stance, the runway of the rotary airport shown on our cover
shows an airport of this kind as it would appear from above would be well above the towering Liver Building seen on the
the Mersey if 1t were bwlt in Liverpool, and 1s based, by left, although this reaches a height of 320 {t., and would be
kind permission of the Editor, on an illustration that | above many of the fogs and ground mists that often are

appeared 1n the Liverpool “Evenming Express.” | a menace to machines using aerodromes on the ground.



THE MECCANO MAGAZINE 71

Discharging 500 Tons of Coal an Hour

HE 1llustration on this page shows one of two 10-ton

hydraulic travelling grab cranes installed at the coaling
jetty of the Wandsworth and District Gas Company. These
cranes are the largest of their kind in London and are de-
signed for discharging coal from steamers alongside the
jetty by means of grabs. The coal is lifted from the ship and
discharged mto hoppers provided in the jetty itself, and
from these 1t i1s taken by conveyors to the Gas Works.

The cranes were designed by

Mr. C. M. Croft, M.Inst.C.E.,
M.I.Mech.E., the Chief En-
gineer and General Manager
of the Wandsworth and Dis-
trict Gas Company, and were
built by the East Ferry Road
Engineering Works Company
Ltd., London. Together they
can discharge 500 tons of coal
an hour. This can be lifted to a
height of 90 {t. at the rate of
180 {t. a minute, and the jib
can be slewed 1n a complete
circle in one minute. Each

crane has a total weight of 130
tons and can travel at the rate

of 10 ft. per minute. All the
movements are carried out by
means of hydraulic power, and
separate rams and cylinders
are provided for lifting, slew-
ing and luffing, and for open-
ing and closing the grab.
Each crane consists of a
rectangular casing mounted
on four two-wheel bogies,
which are pivoted on cast steel ==
pads at the four lower corners b
of the casing. One wheel in

each bogie is driven through |

gears and chains by a hydraul- J¥%
iIc engine; which is totally
enclosed 1n the casing and is
controlled by a piston valve
moved by a lever situated
on a platform at the foot of the casing.

In the centre of the casing is a revolving column, which
supports the jib, balance weights and the operator’s control
cabm. The column 1s pivoted at its base on a bronze thrust
block that runs 1in an oil bath, and its upper part contains
the hydraulic cylinder for luffing the jib. The cylinder is set
at an angle, and 1ts ram moves a crosshead that is connect-
ed to the jib by steel links. The rear member also supports a
short tail jib to which are attached cast iron balance weights.

On the front of the column are heavy lugs that carry cast
steel bearings for the inner end of the jib, and on the sides
of the column are brackets that support the control cabin
and valves, and also form a housing for the pipes that
supply the valves with water.

The cylinder that operates the grab lifting gear is

One of two 10-ton hydraulically operated coaling cranes installed at Wandsworth.
They are used for discharging coal from ships alongside the jetty. Photograph by
courtesy of The Wandsworth and District Gas Company.

u .
= Hydraulic Cranes on Thames Jetty -
: :

situated in the centre of the column. It is totally enclosed
and has a single ram, the crosshead of which 1s guided on
runner bars fixed to the column plates. On the lower part
of the column, which revolves inside the tapered casing,
there are positioned the grab-closing cylinder and two
cylinders for slewing the jib. The latter cause the column to
revolve by means of chains attached to a fixed drum, which
1s In two sections and 1s bolted to the underside of the casing
top. The chains lie in a spiral
on the drum and then pass
around pulleys on the slewing
cylinders, and motion one way
or the other of the rams
causes the column to revolve.

All the rams act vertically,
and the driver is able to con-
trol their motion with the
lightest touch on the levers
that operate the wvalves,
through which water 1s sup-
plied at a pressure of 750 1b.
per sq. inch. As the cranes
must be free to travel back-
ward and forward along the
jetty, no ngid arrangement of
the water supply pipelines
was permissible, and the diffi-
culty was overcome by means
ol a system of parallel-jointed
pipes, which extend and re-
tract asthe cranes move along,
in a somewhat similar manner
to the opening and.closing of
an engineer's folding metal
rule. This system of pipes is
arranged vertically, and a
portion of i1t can be seen be-
hind the crane on the leit of
the illustration on this page.
SR\ In order to prevent trouble
OO Akl from  frost during severe
— e winters a gas radiator is in-
stalled 1n the crane casing.
This heats the air that circu-
lates around the hydraulic cylinders and all other parts
containing water. The jib of each crane has a maximum
radius of 50 ft., and can be luffed inward to a minimum
radius of 20 ft.

When the crane 1s in operation the open grab 1s dropped
on to the coal and the water in the "lifting” cylinder 1s
shightly exhausted to allow the grab to bury itself and
take a full load. Simultaneously water 1s let into the
“closing” cylinder and its ram then closes the grab.
Full pressure 1s then put on the lifting cyhinder,
and the grab and coal 1s lifted and slewed until
it is over the hopper. The water under the closing
ram 1s then exhausted, and the ram sinks in 1its
cylinder allowing the grab jaws to open and the
coal to fall into the hopper.
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New Fire Tender for Belfast
The illustration on this page shows the

twin-screw fire-fighting tender ‘‘Duchess of

Abercorn,” recently built by Harland and
Wolff Ltd., Belfast, for the Belfast Harbour
Commissioners. This vessel, which has a
length of 115 ft., has taken up the duties of
the steam tug “Musgrave,”” recently with-
drawn after 40 years’ service. In addition

to her duties as tender, the new vessel is
used for salvage work. An interesting
feature of the vessel is the installation of
Diesel-electric machinery, as this is a
departure from normal
practice for wvessels of
this type. It gives the
vessel a designed speed
of 12 knots.

The fire-hghting and
sea-salvage equipment
with which the ““Duchess
of Abercorn’ is fitted was
supplied by  Merry-
weather and Sons Ltd.,
ot Greenwich. The main
fire-fighting pump is of
the high-lift, three-stage
centrifugal type, having
suction and delivery
branches 101n. in dia-
meter. It is capable of
delivering 2,000 gallons
of water a minute, and
can throw a single jet to
a height ot 200 {t. The
pump is coupled to a 350-
volt D.C. electric motor
of 300 h.p. running at
1,000 r.p.m., and both are mounted on a

steel bedplate. A delivery head, for fixing

to the deck, 1s provided, and this has a cast-
iron body with six 2% in. gunmetal delivery
outlets, each controlled by a separate
rack valve,

The wvessel is equipped with a 5 in. fire
monitor, or deck pump. This has gunmetal
castings and a polished copper branchpipe
with three gunmetal nozzles of suitable
sizes. Other fittings include 10 ft. lengths of
6 in. rubber hose, rigid steel pipes and
quarter bends, and 100-ift. lengths of
2% 1n. delivery hose.

Seaman'’s Heroic Swim

The heroism of Harold Hansen, a 26-year
old Norwegian seaman, saved the lives of 33
members of the crew of the Norwegian
steamer " King's County’’ when this vessel
was wrecked recently 1in a fog off the rocky
coast near St. John, New Brunswick,
Canada. The vessel drifted off her course
when bound from Montreal to St. John.
The men who were in their bunks were
awakened by a crash and rushed on deck,
to see through the heavy mist and rain a
great rock clift only 100 {t. away. A gaping

hole had been torn i1n the hull of the ship,

which lurched heavily, and it was im-
possible to lower the lifeboats owing to the
weather and the high seas. Water poured
into the hold and the ship was in imminent
danger of becoming a total wreck.

At this critical moment Hansen plunged
over the side of the ship with a rope tied

round his waist. He had stripped off most
of his clothing, and being a powerful
swimmer steadily drew nearer to land.
After battling with the seas for 20 min.
he reached the cliff and was able to cling
to the jagged rock edges. The ship’s crew,

The twin-screw lender ‘‘Duchess of Abercorn,”” employed by the Belfast Harbour Commissioners for fire-

fighting and salvage work. The fire-fighting equipment was supplied by Merryweather and Sons Ltd., London,
to whom we are indebted for our illustration.

who had anxiously followed his progress
with the aid of a searchlight, then saw him
scramble on to a rock and fasten the rope
securely to a huge boulder.

By this time the ship was settling down
and the crew were 1n peril of being thrown
into the sea. They were able to swing
themselves hand-over-hand along the rope
to the rock, however, and afterwards
scrambled across the rocky coast to the
nearest point of habitation, from which
they proceeded to St. John, a few miles
distant. Their vessel became a total loss.

The Bravest Rescues of 1936

During 1936 R.N.L.I. life-boats were
launched 466 times to the help of vessels
In distress, an average of nine launches
a week. Never before have there been
so many launches mm one year. The num-
ber is 88 more than in 1935, and eight
more than in 1911, the next busiest year,
when there were 458,

The outstanding service of the year was
by an Irish crew. During the February
gales the motor life-boat at Ballycotton,
Co. Cork, went out to the help of the Daunt
Rock Lightship in a sea so heavy that the

spray was flying over the lantern of
the lighthouse, 196 ft. high. The whole
crew of the lightship was rescued, but
the life-boat was out for 63 hours. During
that time her crew had only three hours

sleep, and for 25 hours they had no
food. They were swept by rain and sleet,
and washed contmually by heavy seas.
For this rescue, one of the most exhausting
mm the whole history of the Ilife-boat
service, Coxswain Sliney was awarded the
gold medal of the Institution, the ‘‘life-
boat V.(C.,” and each of the six members
of his crew the silver or bronze medal.

Three other bronze
medals were awarded
during 1936, two to
Scottish coxswains and
one to an English cox-
swain. Coxswain Sim of
Fraserburgh, Aberdeen-
shire, won 1t in January
for the rescue of the
whole crew of the trawler
“Evergreen,”’ wrecked in
a snow storm. It was
awarded to Coxswain
Dass of Longhope, Ork-
neys, who i February
rescued 41 hives ifrom
the French  trawler
“Neptunia,”” and to
Coxswaimn Blewett, of
Penlee, Cormnwall, for
the rescue In January
of the whole crew of
the steamer "1 aycraig,”
which sank in a gale in
Mounts Bay.

Trials of H.M.S. ““Penelope™

The acceptance trials recently took place

of H.M.S. “"Penelope,” a light cruiser of the
“Avethusa’ class, commenced in May 1934,
and launched in October 1935. The trials
were carried out in the Irish Sea, after which
the vessel proceeded to Portsmouth. The
"Penelope’” was built by Harland and
Wolft Ltd., and was the first warship built
at their Queen’s Island Yard, Belfast,
since the war.

The ""Penelope’ has a length of 480 {t.
and a breadth of 51 it.,, and a standard
displacement of 5,200 tons on a corres-
ponding mean draught of 131t. 10 in.
She has geared-turbine propelling machin-
ery developmmg 64,000 s.h.p., giving a
speed of 321 knots. The armament in-
cludes six 61in. guns, 4 i1n. anti-aircraft
guns, and machine guns. A seaplane,
which can be launched from a catapult,
1s also carmed. |

The cruiser has been succeeded on the
stocks by H.M.S. “"Belfast,”” the thousandth
vessel to be built by Harland and Wolff
L.td., in the past 77 years at their Belfast
and Clyde shipyards.




A Modern Motor Trawler

The deep-sea fishing industry is the
sixth most important in Great Britain,
and the crait employed in it include some
of the most interesting ship types in the
world. The ""Brifish Guiana,’” illustrated
on this page, is a good example of a modern
motor trawler.
The wvessel was
built for Grimsby
Motor  Trawlers
Ltd., by Cochrane
and Sons Litd.,
Selby. She has a
length of about
100 1t., a beam of
21 tt., and a depth
of 11 {t., and other
characteristics are
a raised forecastle
deck, a slightly
ralsed quarter
deck, a cruiser
stern and two steel
tube masts. Her
propelling machin-
ery consists of a
six-cylinder Diesel
engine manufac-
tured by Ruston
and Hornsby Ltd.,
Lincoln, that is rated at 300 s.h.p. at
375 r.p.m., with a propeller speed of
125 r.p.m. The total capacity for oil storage
is 30 tons, giving the vessel a cruising
range of 5,000 miles.

The deck machinery includes an electric
trawl winch with two drums, driven by a
totally enclosed and watertight electric
motor. The designed output is for a steady
pull of 21 tons at 200 ft. per minute, and
the control i1s of an electrical design by
which the winch will stall with a load of 4
tons, and will reverse slowlv with a load of

about 6 tons. A hand wheel on the after
side of the winch drives a rope-coiling
trolley through a rack and pinion. This
colling gear can be
instantly disconnect-
edd when paying out.

The fishroom 1s 1n-

sulated on the sides
and bulkheads with
4 in. insulation, finish-

ed with reinforced
seamless waterproof
facing. The under

deck 1s insulated with
slab cork and two

thicknesses of 1 1n.

board below  the
beams.

Windows of the
railway carriage type
are fitted 1n the

wheelhouse on the
bridge, where electric
heating 1s provided
for use in cold
weather. A Marconi Echometer for finding
the depth of the water 1n which the vessel
is floating is installed. The captain’s cabin
i1s below the bridge and in it 1s a Marconi
60-watt wireless telephone transmitter and
receiver. Four berths and a similar number
of lockers are arranged 1n the forecastle,
and aft are two separate staterooms.

Electric lighting 1s fitted throughout
and includes tour floodlights arranged on
deck for night fishing. As a standby, a
12-volt battery i1s provided.

On trials that were carried out in a
strong gale and choppy sea, the ""British
Guiana'' proved her seagoing qualities
and attained a speed of 10.25 knots.

The passenger and cargo steamshi
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Shipbuilding in 1936

Although new ships of varying sizes are

always under construction, the total

gross tonnage of ships in existence varies
little, for vessels are lost at sea or scrapped

as new ones are built. In the year ending
30th September, 1923, the total for all

vessels upward of 100 tons was 61,342,952
tons. In 1931-32 the total was 68,722 801
tons, the highest yet recorded, and that
for 1935-6 was 64,004,885 tons.

From lIst October 1935 to 30th Sep-
tember 1936, 1,001,806 tons of new shipping
were constructed. This 1s the highest
since 1930-31, when 1,734,089 tons were
built, and 1s a great improvement on
that for the corresponding period in 1933-4,
when only 348,197 tons were constructed.
A much greater increase is still necessary,
however, to reach the 1919-20 record
of 4,186,882 tons.

Oil-burning machinery is fitted in 81.1
per cent. of the new world tonnage con-

structed i 1935-36. Of the total power
the engines of these develop, 60 per cent.
1s accounted for by Diesel engines and 40
per cent. by steam engines. In Great
Britain and Ireland the position is reversed,
steam engines accounting for nearly 60
per cent. of the total power of the new
ships built. This 1s natural in view of the
great coal output of this country.

In spite of the growing popularity of the
internal combustion engine, steam engines
propel almost four-fifths of the existing
tonnage. Reciprocating engines are still
used 1 two-thirds of the world’s shipping,

steam turbines accounting for 14.2 per cent.
and Dieselenginesfor the other 19.2 per cent.

13

The “‘British Guiana,”’ a modern trawier. Lue vessel nas a six-cylinaer Diesel engine, and 1s equipped with an electric trawl
winch, Photograph by courtesy of the builders, Cochrane and Sons Ltd., S

“City ol Benares,'"' described on this pagei s vessel Is e urst ol the
A. Field

Ellerman Lines Ltd., to have two funnels. Photograph by courtesy of B. and en, Blundellsands, Liverpool.

The “City of Benares’

The lower 1llustration on this page shows

the passenger and cargo steamship “‘City
of Benares,”” to which reference was made
in the “Shipping News” pages of the
"M.M.” for December 1936. This vessel
was built by Barclay, Curle and Co. Ltd.,
to the order of the
Ellerman  Lines
Ltd. She has been
specially designed
for service between
the United King-
dom and India,
and ran her maiden
voyage late last
year from Liver-
pool to Karachi
and Bombay, via

Marseilles,
The “City of
Benares'’ has an

overall length of
about 5101ft., a
breadth moulded
of 62 ft. 4 in., and
a gross tonnage of
11,081. The vessel
has a distinctive
appearance, em-

Ye phasised by the
smartly raked stem. The stern is of the
cruiser type. Two funnels are fitted, making
the vessel the first of the line to have this

feature. The hull has a cellular double

bottom that is divided into a number of
separate compartments suitable for carry-
ing water ballast, fresh water or oil fuel.
Accommodation 1s provided for 219
passengers, all in one class.

The propelling machinery of the vessel
consists of a single set of Parsons impulse-
reaction turbines, driving through single-

reduction mechanical gearing. The turbines

are supplied with steam at a pressure of
275 1b. per sq. in. Two forced lubrication
pumps are employed for the turbines and
gearing, and each has

a capacity of 16,000

gallons an hour. Five

{ single-ended cylindri-

cal boilers are in-
stalled, and these are
htted with super-
heaters giving a final
Eﬂtal temperature of
15

four manganese-
bronze blades.

During her trials in
the Firth of Clyde the
“City of Benares"
easily attained a speed
of 17} knots,

A New P. and O. Liner

An important order
was recently placed with Alexander
Stephen and Sons Ltd., of Linthouse,
Govan, for a passenger steamship of over
14,000 tons gross. The order was given by
the Peninsular and Oriental Steam Naviga-
tion Co., and the vessel will be the second
largest under construction on the Clyde.
The largest is “No. 552,” the great Cunard
White Star lner now being built at
Clydebank by John Brown and Co. Ltd.
The new vessel 1s to be somewhat larger
than the 14,000-ton liners “Corfu’’ and
“"Carthage,” which the builders constructed

for the P. and O, Line in 1931, and her
passenger accommodation will be consider-

ably improved on that of these two vessels.

e i
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A Run with “The Silver Jubilee”

The pertection of Modern Travel

By a Railway Engineer
L OOOOOE OO OO OO OO OO OO OO OOO0 000000000000 000 00000O000000o0n]

HE mere mention of “The Silver [Jubilee’’ brings to mind
visions of streamlined engines, speeds of 100 m.p.h., or more, a
strange-looking silver-grey train, and altogether a conception of
breathless haste. It 1s the novel unfamiliar features that have so
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oft to Newcastle. No. 2509, “Silver Link,”” was the engine, and on
walking up to the front end I was pleased to find two old friends
on the footplate. At the regulator was Driver G, H. Haygreen,
whose 113 m.p.h. record with “Silver Fox" had thrilled the whole

taken popular fancy. 1 asked a Hartlepool friend what he thought
of it. “Absolutely marvellous,” he said, “You know, the engine
driver wears a black beret, and they let you go into the guard’s
van to watch the speedometer; we did 97!"" And so, amid this
welter of thrill-mongering, the real purpose of this fine train
service has become somewhat obscured—except to its regular

patrons.
“The Silver Jubilee' is essential-
ly a business man’'s express.

Modern standards of travel are

becoming so high as to make the

public conscious of defects to a

greater extent than ever before.

It is not only so in raillway work-

ing. Not long ago I was talking to
the Purser of a Transatlantic
liner about wvibration in ships,
and he remarked: ‘“The public
have become wvibration conscious.
The old “Mawuretania’’ used to
vibrate tremendously when she
was going all out and nobody
thought anvthing of it; butnow—!"’
So it is on the railways. The
ordinary L.N.E.R. expresses were

already second to none for smooth
riding, and even though ““The
Silver Jubilee”’ took him home in
14 hours less than the old 5.30 p.m.
from King's Cross, a Newcastle
business man . would hardly ap-
preciate the merits of a burst at
90 or 100 m.p.h. if the train rolled
and lurched, the coach bogies
jangled and “hunted,” and all the
ingredients of a thrill were present.

To the modern traveller speed
and punctuality are not enough.
He must have space, comparative
quiet, and as near perfect riding
of the coaches as possible. To
many travellers nowadays a four-
hour journey is so much valuable
time for reading, study, calcu-
lations, or even for the transac-

tion of business; big deals have

been put across the dining car
tables of express trains before

HHHHH

ffffff
HHHHHH

““The Silver Jubilee,”’ hauied by *‘Silver Link,'" and the 10 a.m. Liverpool express,
headed by “*Al’" Pacific No. 2582, “‘Sir Hugo,'' leaving Newcastle, Photograph by
courtesy of the L.N.E.R.

world a month or so before. This journey of mine was made in his
last week before retirement, and his run on this occasion was a
fitting climax to 40 years’ service, first with the Great Northern,
and then with the LLondon and North Eastern Railway. His fireman
was C. Fisher, who so ably assisted Driver Worboys on that
tremendously exciting run with the "“"Queen of Scofs” Pullman

express that 1 described in the
“M.M."”" for September 1935.
The load of “The Silver [Jubilee,”
with passengers and luggage, is
235 tons.

The start out of King's Cross
was, of course, infinitely faster
than anything one experiences
with the 3500-ton Anglo-Scottish
expresses; ‘‘Siver Link’ {fairly
salled up the 1 in 105 of Holloway
bank and we swept through
Finsbury Park at 57 m.p.h. Then
the engine was held strictly in
leash until we were through Wood
Green tunnel. There is a succession

of reverse curves between Harrin-
gay and Hornsey. With the
ordinary expresses, rarely up to
o0 by this time, they are of no
consequence; but if “Silver Link”
had been let go we should have
been domg somewhere about
80 m.p.h., and the riding of the
coaches very much on the rough
side In consequence. With “The
Suiver [ubilee” the strictest atten-
tion i1s paid to the passengers’
comiort, and speed is reduced at
many points where the ordinary
trains, travelling slower, have
no need to ease up.

>0 far our speed had not been
much faster than that of the
Cambridge buffet-car flyers, but
once through Wood Green tunnel
things began to happen. We passed
New Southgate at 61} m.p.h.,
and then, on the continuous 1 in
200 ascent to Potters Bar, No.

2509 steadily accelerated to 69
m.p.h. The summit point, 12.7

now. It does not take much oscillation to make it quite impossible
to read, let alone write 1n a train, and travellers between London
and Newcastle, educated up to a very high standard of comfort,
would be quick to notice any imperfections resulting from higher
speed. But the riding of the coaches i1s one of the greatest triumphs
of “The Silver [ubilee."”” In this train one is less conscious of the
speed when gomg 90 to 95 m.p.h. than in many another when

travelling 20 m.p.h. slower. As far as the passengers are concerned |

miles out of London, was passed in no more than 14§ minutes—
a remarkable figure in view of the easy spell after Finsbury Park.
The descent through Hatfield was taken rather quietly, by “‘ Silver
Jubilee” standards, as speed was not allowed to exceed 82 m.p.h.;
but we did not fall below 70 on the 1 in 200 bank through Welwyn
tunnels, and passed Langley Junction at 79 m.p.h.

Just beyond this point speed was reduced to 55 m.p.h., for
Stevenage troughs. It 1s customary with “The Silver Jubilee’’ for
some reduction to be made when picking up water, because above a
certain speed a very large amount 1s flung out as spray. Tests have
shown that the maximum quantity of water is picked up at about
40 m.p.h., and at one time it was the regular practice on the Great
Northern Railway for all crack trains to slow up to 30 m.p.h.
when picking up water. “The Silver Jubilee’' has thus revived an
interesting custom, though in a much less pronounced form,
Such easings, and also those for curving stretches of line, add not a
little to the difficulty of working the express, even though they do
not involve any reduction of speed below about 60 m,p.h.

But now the flyer was really getting into its stride. We passed
Hitchin at 87 m.p.h., reached 92} at Three Counties, and main-
tamed an average speed of 89 m.p.h., for 20 miles on end. I was in the

the thrills simply do not exist, and rightly so.

But as a spectacle “The Silver Jubilee” is pre-eminent among
the railway sights of Britain. When 1 travelled by the train in
September last, a year after its imauguration, little groups of
sightseers had gathered at points all down the line to watch the
flyer pass. Not only around the bigger towns, but even in the depths
of the country we were greeted by many a waving handkerchief.
She casts her fascinating spell over voung and old alike, so that
even a cold, matter-of-fact engineer, whom I never suspected of
having the slightest interest in railways, came back from business
in the North and described to me in glowing terms the superb
spectacle of the " Jubilee" picking up water at Wiske Moor troughs.

However, it is high time we were done with preliminaries and |
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restaurant car at the time, and but for the evidence of my two
watches it would have been really difficult to believe we were
going at such a pace. The car, with i1ts panelled walls of fhgured
Australian maple and soft blue upholstery, 1s a restiul, soothing
place that dispels a good deal of the sense of motion; the curtains
quivered ever so slightly, the blue Highland Scabias swayed in their
vases as from the gentlest breeze, and vet we were tearing north-
ward at 90 for mile after
mile. We had taken 29}
minutes to cover the 31.9
miles out to Hitchin, but
when St. Neots was pass-
ed, 51.7 miles from Lon-
don, we had been on the
run only 43F minutes.

Haygreen eased to 73
m.p.h., for the 5 curve
round the bank of the
Ouse at Offord, and then
for the first time 1n the
run ‘‘Stlver Link’ was
really opened out. The
high-speed stretch just
concluded 1s on fairly
favourable gradients and
the engine had been work-
ed under very easy steam,
but now the regulator

was opened to about
three-fifths. In  three |
miles of partly rising The up *'Silver Jjubilee'’ leaving Darling

gradient speed rose to
80 m.p.h., and then, beyond Huntingdon, No. 2509 went up
Stukeley bank at a steady 77 m.p.h., on a 1 1n 200 gradient!
Once over the top we were very quickly doing 85 again, but the
regulator was brought right back once more, and in descending to
the fringe of the Fens, at Holme, speed did not exceed 89 m.p.h.
The working times are planned so as to give as even a pace as
possible to both uphill and downhill, and 1n ordinary circumstances
90 m.p.h. is about the highest speed reached; but there are times
when very much faster running is made, after signal or permanent
way checks have occurred, and then these remarkable engines

get well into the hundreds.
Right to the outskirts of Peterborough 85 m.p.h. was kept up,

but then Haygreen made a scrupulously careful passage through
the station, with speed right
down to 15 m.p.h. The 76.4
miles from King's Cross had
taken exactly 63 minutes.
Directly we were through
the platforms ““Stlver Link”
was put to it with tremend-
ous vigour and the resulting
acceleration was  truly
astounding. In 1} miles
speed rose from 15 to 66
m.p.h., and just four miles
farther on we were doing
82! But the most surprising
thing of all was that Hay-
green was using only 18 per
cent. cut-off, that is just
one-third full gear. This 82
m.p.h. was not the limit of
acceleration by any means,
for “Silveyr Link” got pro-
gressively faster till we
touched 91 m.p.h., at Tal-
lington, only 8} miles out of
Peterborough, and on the
dead level too!

The question naturally
arises as to how far stream-
lining 1is responsible for

these truly magnificent feats of speed. The spectacular-looking

outer casing is of no little value in reducing air resistance, and tests
have shown that whereas an ordinary ‘““Pacific”’ requires to develop
450 horse power to propel itself at 80 m.p.h., in perfectly still air,
one of the ““Silver Link" type needs only 330. On this basis, stream-
lining saves over 200 tons of coal a year in the working of “The
Silver Jubilee'' express. But “‘Silver Link” and her three sister
engines differ from the ordinary Super-Pacifics also in the very
important respect of the valves. The steam passages leading in and
out of the cylinders have been very carefully designed so as to give
streamlined flow of steam and the freest possible exhaust, and 1 am
inclined to think that these features oif the engines are to an

ton on the morning
engine is No. 2509, ‘‘Silver Link,’’ with Driver Haygreen and Fireman Fisher in charge.

Driver Haygreen and Fireman Fisher on the footplate of No. 2509, ‘‘Silver Link,"" the
they made the brilliant run described in this article. Photograph by courtesy of the “*Northern Echo.™

even greater degree responsible for their immense success than
the external streamlining.

The extent of their superiority over the ordinary " Pacifics™ 1s not
generally realised. Here i1s a comparison that throws a wvivid
light on the subject. When No. 4472 ""Flying Scotsman™ made the
lightning run to Leeds on 30th November, 1934, the load was 147
tons, and she climbed the 15.3 miles from Tallington to Stoke
Summit at an average
speed of 82.6 m.p.h. On
the same day that " Siiver
Fox" did 113 m.p.h. with
the up “Silvey fubilee,” a
test run was made with
the down express, and on
that trip “"'Sulver Link”
exactly equalled ""Flying
Scotsman’s’”’ time up the
bank with wvery nearly
double the load—270) tons
against 147. But that is
not all: No. 4472 was
being driven very hard
on no less than 40 per
cent. cut-off, whereas
“Stlver Link" needed only
18 per cent.—a simply
amazing difference.

On this run of mine,
speed settled down to
a steady 76 m.p.h. up the
after the run described in this article. The 1 in 200 past Little
Bytham and then rose to
81 through Corby; and after the final three miles rising at 1 in 178
we stormed over Stoke summit at 78 m.p.h. I should very much
doubt whether any passenger on the train was dimly conscious
that we were climbing. Stoke signal box i1s just 100 miles from
King’s Cross and we had covered the distance in 824 minutes.
Descending to Grantham we were very soon doing 92 m.p.h., but
speed was carefully reduced to 70 through the station and yard.
Another long spell at 90 m.p.h. followed on the descent to the
Trent valley, and at Newark we were very nearly three minutes
early; the 120.1 miles had been covered in 96% minutes. So, after
slowing to 72 m.p.h. over Muskham water troughs, Haygreen drove
rather more easily until we were in sight of Doncaster. But even so
what is easy running for ""The Siulver Jubilee” would be very fast
for any other train, and
between Carlton-on-Trent
and Black Carr Junction
we averaged 71 m.p.h.

Approaching Doncaster
signals were against us;
right through the yard we
crawled from box to box,
until we drew practically
to a stand at Decoy. It then
transpired that the home
signal was out of order and
could not be pulled off.
Green flags waved us on,
and once he was assured
that the road was -clear,
Haygreen got "'Silver Link"
away 1n electrifying style.
For half a mile the exhaust
was as sharp and staccato
as a pneumatic riveter and
we were actually up to
53 m.p.h. when we passed
Doncaster station, only half
a mile beyond the point of
delay. But although we had
recovered magnificently, the
/7 miles from Black Carr
Junction, through Don-
caster, to Shaftholme Junction haa taken 10# minutes and we
passed the latter point 2} minutes late. From here onward to
York the train is very sharply booked. Although we got up to
89 m.p.h. on the dead level beyond Templehirst, we could not do
better than keep bare time from Shattholme to Selby, 14.2 miles
in 114 minutes.

The subsequent timing of 12} minutes for the 13.8 miles from
Selby to York is a counsel of perfection even to such competent
engines as the “Silver Links.”” The section 1s begun dead slow, over
Selby swing bridge, and then just over 10 miles farther on speed
must be reduced to 50 m.p.h., over Chaloner's Whin Junction.
Haygreen spurred his engine to one of the most brilliant

engine on which
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accelerations of the whole journey, and less than eight minutes
aiter passing Selby, at 25, we flashed through Naburn at 864 m.p.h., |
but in spite of this we did not keep time. Speed was carefully
checked at Chaloners’ Whin and there was scarcely time to acceler-
ate again before we were approaching York. So, with a prolonged
note on 2509's mellow chime whistle, we wound our way through
the station at 15 m.p.h., watched by a hundred or more sightseers.
The 188.2 miles from King's Cross had taken 160} minutes.
And now the
run became thrill-

ing beyond de-

London, was passed 1in 182§ minutes, and approaching Wiske Moor
troughs we were going 87 m.p.h. once more. Speed was carefully
checked to 73 while “"Silver Link'" picked up water, the first time
we had gone below 80 for nearly 30 miles, but now the day was won,
and won handsomely, No. 2509 recovered to 77 m.p.h. up the rise
to Eryholme Junction, and then, running under the very easiest of
steam, we bowled down through Croft and so into Darlington,
232.2 miles in 195 minutes—three minutes early.
A strange and
vivid sight
awailted us in Bank

scription. We got
away from York
at a terrific pace.
Poppleton Junc-
tion, only 14 miles
out, was passed at
61 m.p.h., then
came 724 at Skel-
ton Bridge, 82 at
Beningborough,
88 at Alne, and 90
at Raskelt—all
this on a dead
level track. Up the
slight rise at 1 1n
880 past Sessay

Wood  Junction
speed fell off very
shightly to 88
m.p.h., but ap-

proaching Thirsk
we were domg 91.
This brilliant
effort had regain-
ed mnearly four
minutes, and we

pagged Thirsk ﬂnl}r L.N.E.R. No. 2309, **Silver Link,"" one ol the streamlined ““Pacifics’’ that haul **The Silver Jubilee,’” showing the formation
of the front end and the generally striking appearance. Photograph by courtesy of the L.N.E.R.

20 seconds late.

But once again the thrills on this stretch were apparent only to a
person timing the train. It was dark now, and inside a cosy compart-
ment we seemed cut off completely from the outside world. Noise is
very effectively deadened by a double thickness of glass in the
window, the space between the two panes acting as a sound insu-
lator, and the beat of the wheels came in a distant pleasing rhythm.
Vertical strip lights in the four corners of the compartment and
the blue walls combined to produce a soft restful light; loose
cushions on the seats, a thick Wilton carpet, and curtained windows
gave one the impression of a quiet corner in a private house rather
than a raillway train. It seemed incredible that we were speeding
through the night at 90 m.p.h. One of my fellow travellers was
deep in a book, another was hard at work surrounded by a mass
of documents and calculations. So we sped on.

Although Haygreen had eased to 834 m.p.h. through Thirsk, we
were up to 88 again very quickly and maintained 834 up to 1 in
626 rise beyond Otterington. Northallerton, 218.2 miles from

New Vans for Sausage Trafhfic

1he L.M.5.R. have recently completed at
their Wolverhampton Car-
riage Works eight insulated
vans designed specially for
the conveyance of sausages.
T'hese are built in three
different sizes having 3, 6,
and /7 tons capacity. The
two smallest are of the four-
wheeled wvariety and are
each 21 ft. in length, and
there are four six-wheeled
vans, each 31 ft. in length
and two double-bogie 50 ft.
vans.

One of the most interest-
ing features of the new vans
from a tvechnical point of
view 15 the provision of
special equipment in the 6-
ton and 7-ton vans for in-
terior highting and air circu-
lation. These are fitted with “Wolverton”
train lighting equipment, which serves for
highting and also for the operation of axial-
flow streamlined fans. There are two of these

provided with

fans 1n each of the largest vehicles, and one
in each of the six-wheeled vans. They de-
liver 600 cu. ft. of air per minute and circu-

One of the 50 ft. vans built by the L.M.S.R. for the conveyvance of sausage, It has a capacity of
seven tons. Photograph by courtesy of the L.M.S.R.

late the air over ice bunkers. An air-duct
running along the ceiling of the vans is
fans,
which can be regulated by shutters.

the

lTop station.
When we ran in,
the 4 p.m. Glas-
gow-Leeds dining
car express had
just arrived head-
ed by another of

thefamous stream-
lined quartet,
“Silver King'';

silhouetted against
the gleaming sil-
very paint of No.
2011 was hoary
old ““Locomotion,”
engine No. 1 of
the Stockton and
Darbngton Rail-
way, standing on a
pedestal of honour
on the platiorm.
Here at the end of

one of the finest
runs one could
wish for was a

striking little tab-
leau that summed
up, more than any
words, 110 years of locomotive development. One cannot help think-
ing of the opening of the Stockton and Darlington Railway, and of
“Locomotion” trundling along with George Stephenson at the
regulator. What would those sneering spectators, who prophesied
an early doom for railways, have thought of this evening’'s run!

At nine different pomts on this rousing journey we reached or ex-
ceeded 90 m.p.h., while out of the whole 232 miles between King's
Cross and Darlington, no less than 185 miles were run at an average
speed of 80 m.p.h. But of all this brilhant performance my most
vivid recollection was of that swift almost silent dash across the Plain
of York, whereby the driver wiped out the four minutes of arrears
and took us through Northallerton well before time. I was nottravel-
ling beyond Darlington that night, but there was just enough time
for me to run up to the front end for a word with the crew before they
got away again. I'isher met me with: “What d 'you think o’ thatfor a
bit o' stuff?’’ I feel sure that every reader will answer the question
just as enthusiastically as I did that night.

Each of the four access doors of the vans
is provided with a switch, operated auto-
matically by the opening or closing of the
door. The electric circuits
are so arranged that the fans
can operate only when the
four doors are closed, and on
the outside end of each van
there 1s a pilot light to indi-
cate when they are working.
The opening of any one door
stops the fans and at the
same time switches on the

lights. 1he lights are auto-
matically switched off when
all doors are closed.

The small four-wheeled
vans are not fitted with any
highting equipment, nor are
they supplied with fans,
apart from a portable fan
operated ifrom the factory
mains supply. The object
of this fan 1s to furnish the
circulation for free cooling prior to despatch,
when the fan i1s removed. The small vans are
equipped with ice bunkers similar to those
fitted in the two larger wvans.

flow through
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% Increased Power and Higher Speed i
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HE London Underground System is famous all over the
world for its efficiency and as a means of rapid passen-

ger transport. 1o further this efficiency, and with a view to

the extended operation of tube trains over the outer
suburban railways, where there are long intervals between
stations, the L.P.T.B. has ordered four six-car streamlined
tube trains that incorporate many experimental features.
Several new trains are ultimately to be built, but betore
the final design 1s decided upon, the results and perform-
ances of the new tramns now in service will be carefully
studied and alterations in the design will be made where
these are found desirable.

On existing tube trains, special compartments are

includes an automatic retardation controller, which keeps
the deceleration constant over the whole speed range.

The comfort of the passengers has not been overlooked
and special gears and wheels with new silencing devices
have been employed. In a further effort to reduce noise
the interior of some of the car sheeting is sprayed with a
special noise-deadening composition.

The new coaches are fitted with three air-operated sliding
doors on either side. Two of these are double doors, and all
have been designed so that the windows fit flush with the
bodywork. In addition to forming part of the streamlining
effect, this arrangement facilitates the cleaning of the stock.
The main pillars between the windows are smaller than is

e

provided for the
accommodation
of the electrical
equipment,
space for which
1s not available

the usual practice
and they are tri-
angular in section.
The main advant-
age of this con-
struction is that it

underneath the enlarges the out-
tram. The con- look of the pas-
struction ot the sengers. The tri-
new experimental angular  pillars

stock 1s designed
so that all the
electrical gear for
the

have a chromium
finish and the
metal strips be-

controlling tween the win-
train 1s placed dows are reduced
underneath  the _ to a minimum.

Hoor. This ar- The normal
rangement avolds | type of wventila-
the ‘ necessity of A two-car unit of one of the new experimental streamlined tube trains for the London Underground System. Photograph tion has been
EpE’:EIﬂl compart- by courtesy of the London Passenger Transport Board. eliminated and

ments for equipment, and all the body space is available |
for passengers, with the exception of that required for
the driver’s compartment.

A six-car train of the new type has approximately the
same passenger carrying capacity as a seven-car train of
existing stock. Each car has seating accommodation for 40
passengers, in addition to the usual two tip-up seats
at the ends for use during peak periods.

The new trains have three times as many motors as the

experimental systems of forced ventilation have been in-
troduced 1n 1ts place. These systems will maintain a con-
tinual supply of fresh filtered air. The temperature of the
air supply to the coaches is controlled by means of a
thermostat, and during the winter months on the open
sections of the line, power for electric heating will be
obtamed from the 600-volt traction line.

1he hghting of most electric trains calls for a considerable
amount of improvement. The continuous flickering causes

existing tube tramns and are nearly twice as powerful. A
six-car train of the old type has four driving motors,
totalling 960 h.p., compared with the 12 of a new six-car
train, with a total of 1,656 h.p. <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>