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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.
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| GREAT
SI].UADRUN § "HAMLEY - BROTHERS - LTD - ESTABLISHED - 1760 -
| 200-202, REGENT ST., LONDON, W.I. OUR ONLY ADDRESS

AIR
| DISPLAY No. 42 . September, 1936 PAGEANT

J . - —td o _m —_ 1= 1

DARING DISPLAY AT HAMLEY AIR PARK
ERG SQUADRON [ eyreg ror 1m

| | There’s a grand display of the Lindberg
| #78&¥"  Squadron at Hamleys in Regent Street. Thesc NOW :or avnvoar

fine construction sets enable you to build up your COMPETITION FOR

own models of famous aeroplanes. The squadron
includes Curtiss Goshawk, S.E.5, Boeing P26A, A L. | USRS I
CONSTRUCTION

Sopwith Camel, Chester Racer, U.S. Navy

Racer, Macchi Castoldi 72, SLJPEI‘ Fury, Bmﬁing This competition, which has two
- - sections (Seniors 16 years and over
F4.B4 (Foreign). sec | }

(oseeneateeaaeeen
.

Juniors under 16), is open until
December 31st, 1936, The construc-
tional kits for all planes entered must

be purchased trom Hamleys.

A large range of constructional kits

tor you to choose from, including the
latest control and F.R.O.G. kits are
available. Full particulars on request.

Super Fury

A GRAND IDEA FOR SCHOOL

Lots of boys are now planning to take some of these

Lindberg Kits back to school with them to construct
during the long, winter evenings. It’s a great ideal
Why don’t you do the same? You can collect the whole

dquadron. Special Prices have been arranged for this
purpose.

1 I6 each: 4 for 5'6; or 8 for 10’6

All post paid
Including Entry Form for Competition

Chester Racer



—Start your flying career with a

"SILVER
ARROW"

A ready to fly model specially designed and per-
fectly made by the famous ““FROG’ Aeronautical
Engineers. It has an aluminium fuselage, transparent | Y B ()
windows, double surface detachable wings, correct o P e
pitch air screw, adjustable tail unit. Wing span S P TR i e s
164 in., will fly approximately 120 feet.

To obtain the best results, lubricate the elastic
motor with “FROG" lubricant, price 1d. per

lllustration shows how easily bottle.

the “‘SILYVER ARROW'" can
be wound ready for flight with

e Vi Qualify for the FROG Flying Club with a
' = EROG MK Iy [-vne SCALE MODEL

INTERCEPTOR FIGHTER

S 4 All metal fuselage of tubular construction, quickly
' detachable under-carriage and hollow wings. Powerful

motor coupled to a precision cut gearbox, accurately
carved air-screw. Complete with Patent High Speed
Winder Box, motor lubricant, gearbox oil, two spare
motors and insertor rod, and fully illustrated flying
manual. Wing span 11} in. With practice it will rise off
the ground and fly 300 feet.

This illustration shows how quickly the Frog scale models
are wound for flight with the geared-up winder-box.

A PATENT AND EXCLUSIVE “FROG’ FEATURE.

To Lines Bros. Ltd. (Dept. 3),
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

| —— T — ———

FREE FLIGRHT COUPON
INSTRUCTION

Lines Bros. will give free flight in- | Air Force pilot Badges.
struction by appointment on the PR s ovevrsnrmovpusansespegerns
Designed and made by The Frog Aerodrome at Merton.

International Model Aircraft
Ltd. Patented throughout the
world. Sole concessionaires:

LINES BROS. LTD., Tri-ang Works, Morden Rd. Merton, London, SW.19

Telephone: Liberty 1041. 1 PGPSR v o a b s i

Please write in block letters. 2/36
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iy s HORNBY ACCESSORIES ovs ¢

There is a splendid range of Railway Accessories in the Hornby Series, each one built in perfect proportion and beautifully finished. With
these realistic accessories the most elaborate model railway may be constructed and operated in exactly the same manner as a real railway.

A selection of Hornby Accessories is shown on this page. Ask your dealer to show you the full range.
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No. |

No. |
JL;'I"G‘:JL?” SIGNAL
‘“‘Home'' or ”]'E}”mﬂu QF
's 3 “"Distant."’
Distant. Price 1/-

Price 2/9

No. | LEVEL CROSSING
Suitable for a single track only

and has gauge O rails in position.
Price 2/11

SIGNAL

“"Home'" or
“Distant.”’

Price 2/-

No. |
OILCAN No. 1
BSL'iI‘{FJFF.*EEH Price éd,. OILCAN
(Spring type)
Price 1/- PLATELAYER'SHUT

GANTRY
“Home'' or

“Distant."’
Price 4/11

No.|l SIGNAL CABIN
Finished in colours.

Price 2/6
SR
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No. | ENGINE SHED
This Shed will accommodate any Loco-
motive and Tender with an overall length

not exceeding 8% in. Price 15/-

MECCANO LIMITED

VIADUCT Price 6/6
VIADUCT Centre Section only...
VIADUCT (Electrical) Centre Section only...

No, |
WATER TANK
Height 7 in.

Fitted with flexible
tube and valve |lever.

" Price 3/-

Price 1/~

No. |

Price 2/6&

No. | STATION
Length 16} in., width 6 in., height é in. Price 4/6

NAXTZ1/T\

o __THN e
— o R

e SRR §oEE e

BINNS ROAD

WATER TANK
Height 2 in.

Fitted with flexible
tube and valve lever,

Price 5/9

{'-I-FK » i TYPE}. Thﬁ 'L"ll e
is ejected drop by drop by depressing
the valve. Polished copper. Price 3/6
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1
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No. 2
JUNCTION
SIGNAL
""Home'' or

“Distant.''Signal
arms operated
by levers at base.
A very realistic
model. Price 4/9

- é‘

No. 2 SIGNAL,

DOUBLE ARM

“"Home'" and
“Distant.”’

Price 2/6

P

No. | SIGNAL,
DOUBLE ARM
IiHnmEII and
“Distant."’

Price 1/6

MECCANO

" UBRICATING

OIL
Price No. 2 LEVEL CROSSING

per bottle &d. Measures 134 x 10} in., with two

tracks of gauge O rails in position.
Price 5/6

No. E2 LEVEL CROSSING
(Electrical)

Similar to Level Crossing No. 2
excepting that a third rail Is

ficted in each of the two tracks.
Price 7/6

S T L T e
e R PN WD

VIADUCT (Electrical) Price 7/6
vss Price 4/~
... Price 4/6

.
L T -
- 2

No.2SIGNAL CABIN
Dimensions:Height64in.,
width 34 in., length 64 in.
Roof and back open to
allow Lever Frame to be
fitced inside cabin |if
des<lred, Price 3/9

SIGNAL
GANTRY

“"Home'' or
"“"Distant."’
Price 10/~

L e

o n
r'. o
u

i

= e

""" No. 2 ENGINE SHED
This Shed will accommodate any Locomotive and
Tender with an overall length not exceeding 17% In.

Price 22/6

- LIVERPOOL 13
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lying FROG
Three new scale model
CONSTRUCTION KITS

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,
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e = 'm 1-:II'_'|..II'-ﬁ-'.._ —
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irir. = — :l.-__- --".'r -‘- M .I-.__l "'I._'_I_.: = |
. _-I-h'-_r ¥ | N
I

N O Too l.s REQU l RE D — J ? Actual photo of completed model.

Az

ALL PARTS CUT TO SHAPE De Havilland ‘"LEOPARD MOTH"

Wing Span 12} ins. Length 9% ins.

For the more experienced
model builder there is the

MILES ““HAWK MAJOR"

SCALE MODEL OF RECORD BREAKING LIGHT AEROPLANE

Photo of completed De Havilland “"Hornet Moth''; also construction kit.

De Havilland “HORNET MOTH" 376
With Span 11 ins. Length 94 ins.

Actual photo of completed model.

476
1076

Hawker ““DEMON"" 2-seater Fighter
Wing Span 12+ ins. Length 11 ins.

An easily assembled kit for constructing a flying scale model of this famous record breaking light Aeroplane SUPPLIED WITH ALL IMPORTANT
PARTS BLANKED OUT. Full instructions with step by step instruction sheet. Finished airscrew and step up gear box, aluminium wheels and

windshields. Wing span 16} ins. With a little experience flights of 600 ft. are obtainable.

Fill up coupon on Page ii for NEW lllustrated Leaflet in colour showing complete range of FROG Model Aircraft.

Designed and made in England by International Model Aircraft Ltd. Sole concessionaires:

LINES BROS. LTD., Tri-ang Works, Morden Rd., Merton, London, SW.19
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POLICE BOX, MOTOR CYCLE PATROL AND POLICEMEN
Dinky ans H-:: 42

No. 42a Police Box ... each 6d.
No. 42b Motor Cycle F:trﬂl ... @ach 10d,
No. 42¢ Point Duty Policeman {in White Eﬂ-lt] ... each 3d.
No. 42d Point Duty Policeman ... e@ach 4d,

Price of cumplctc set 1;"11

FRENCH LINER “NORMANDIE"
Meccano Dinky Toys No. 52c
A model of the French Line's giant steamship
“‘Normandie.”” Made in France by Meccano

(France) Ltd. Price 1/6 each

CARAVAN TRAILER
Dinky Toys No. 30g

For use with the Saloon Cars in
Dinky Toys Mos. 24 and 30. Assort-

STREAMLINE FIRE ENGINE

d col . Fitted with detachable m" o Toys No. 25h
rubber tyres.  Price 6d. each It LETTER BOX  Fieced with decachable  rubber
5 j - AIR MAIL tyres, Price 9d. each
L o o PILLAR f ).._ ==, Dinky Voys No.
- - - f . I--I ,, - ,J':.:E_‘. . " Diﬁﬂ:_$5r= ETEEAHHI_-'-IHE SALZEEEH ‘ Erll:-! :.?Id. El':h
:qﬂ. | ri,a “\Jh inky Toys oy =
o No. 12a Assorted colours. Fitted

Price 3d. each

with detachable rubber

tyres and silver-

plated radiator.
Price 6d. each

HOTCHKISS RACING CAR
Dinky Toys No. 23b
Assorted colours. Fitted with de-

tachable rubber tyres.
Price &6d. each

MOTOR TRUCK
Dinky Toys No. 22c
Assorted colours. Fitted with
detachable rubber tyres.

TRAILER STREAMLINE BUS Price 6d. each
Dinky Toys No. 25g Dinky Toys No. 29b
For use with No. 25 Series. Fitted with rubber tyres.
Fitted with detachable rubber Price 6d. each
tyres, Price 7/d. each

D.H.

B oo

e L_ EXPRESS PARCELS Dinky Toys No. 60g
e y - | . | _ '. L TRAFFIC Scale model of plane
SINGAPORE Il FLYING &5 -. K7 =/ p— LMS used by C. W. A. Scott
BOAT ' ‘ .' e f\ |"J = : | o and T. C. Black in their

Dinky Toys No. 60h
Price 1 /= each
FOUR-ENGINED

Australian flight.
Price 6d. each

PERCIVAL *“GULL"™

| .r' N\

MERCEDES-BENZ
RACING CAR

FLYING BOAT Dinky Toys No. 23c | AY E
~ Dinky Toys No. 60m Assorted colours. Fitted with SERVICE CAR H%EIEWAHDHTESEL:!:E#EH ni;ﬁ??:ﬁ:ﬁ”iﬂk
Similar in type to No. 60h. detachable rubber racing Dinky Toys No. 34 Dinky Toys Neo. 33R Coloured and lettered to
Assorted colours. Fitted with tyres. Price Bd, each [", correct colours. Fitted Fitted with detachable rubber tyres. represent the machine in
rollers. Price 1/- each with detachable rubber tyres. Price complete, L.M.S.R., L.N.E.R., which Mrs. Amy Mollison set

Frice 6d. each G.W.R. or 5.R.,, 1/6 up her new England-Cape-
England record. Price 6d. each

J.H-I.EFI

"“_Hm—-_—?-
.ll.rj ‘!"'E?’s.'ii. N e iénﬁ:ﬁsi‘

"SIL‘VEH ]UBILEE“ TRAIN SET
Dinky Toys No. 16
A realistic model of the latest type of streamline train, assorted colours. Price 1/6 each.

“SPEED OF THE WIND" AUTO-UNION RACING

RACING CAR CAR
Dinky Toys No. 23e Dinky Toys No. 23d
Assorted colours. Fitted with Assorted colours, Fitted with detach-
detachable rubber racing tyres. able rubber racing tyres.

Price 8d. each Price 8d. each

RA.C. BOX, MOTOR CYCLE PATROL
AND GUIDES

Dinky Toys No. 43
This set is representative of the familiar person-
nel and road box of the R.A.C, Each item s

AA. BOX, MOTOR CYCLE
PATROL AND GUIDES

Dinky Toys No. 44
Collectors of Dinky Toys will find this new

addition to the range of particular Interest,

finished in correct colours. SMALL CARS Each item Is finished In correct colours.
No. 43a R.A.C, Box ... ... each &d. Dinky an: No. 35 No. 44a A.A. Box ... each 8d.
Mo. 43b R.A.C, Motor Cycle Patrol ... w d. MNo. 35a Saleon Car ... e ... each 3d. No. 44b A.A. Motor Cr:le Patrol ... . 9d.
No. 43c R.A.C. Guide direr-tin: traffic  ,, 3d. No. 35b Racer ... T~ No. 44c A.A. Guide directing traffic... ,, 3d.
MNo. 43d R.A.C. Guide at the salute ... ,, 3d. No. 35¢ “"M.G." Sp orts Car ... - Gab: e O No. 44d A.A. Guide at the salute ... ., 3d.
Price of complete set 1/9 Frl:u of complete set 9d. Price of complete set 1/11

LIVERPOOL 13
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You will nearly always find
that experienced clubmen,
the people who know,
have Bluemel's celluloid
pumps on their machines.
You can get one for as little
as 1/6 (metal pumps 1/-).

ALY
\

\

SOAR THE HEIGHTS ON

Try Esso Ethyl on
hills. Note the extra
pulling; the reduced
gear changing, which
saves you petrol; the
entire disappearance
of engine knock.

Vrite for pocket catalogue of
accessories, containing useful
cycling infermation, to

BELUEMEL BROS. LTD.

Dept. 27
Wolston, Near Coventry

ANGLO-AMERICAN OIL CO. LTD., WESTMINSTER, S.W.I. Erfablished 1838

Build your
own engine

Only a few hand tools required.

Stuart No. 10.
Completely machined set with full
Instructions:
from 18/6 post free.

All our sets from 8§ /- upwards, illustrated and
described in our No. 2 catalogue, éd. post free.

Scale Model Aeroplane Construction.

The Hobby for all interested in Aviation—
Young or Old. A Skybird constructional set
makes a true to scale 1/72 model, a perfect
replica of its type. Skybirds are easy to
construct, these small models have achieved a
world-wide popularity; they include well-known Civil and
Military types from the Great War up to the very latest British

300 m.p.h. FAIREY ““BATTLE.” Prices from 2/~ to 12/6.
There is also a large range of accessories available. Start

your collection to-day—you will enjoy this hobby.
Write for a free price list. Send stamps /7d. for a copy {:-f_”THE
AEROMODELLER' which contains full particulars of this fascinating

and Instructive hobby.

A. ]. HOLLADAY & CO. LTD., (Desk B),
3, Aldermanbury Avenue, LONDON, E.C.2.

We hope to see you at our Stand I8 at
the Model E“Einraﬁi; Exhibition, Sept.
7 - 26.

STUART TURNER LTD.

Henley-on-Thames

L. o P S —— | = RILEY “COMBINE’ BILLIARD AND DINING
_ 7'.7‘5:”] | '-*;':_'_‘,NOTHING LIKE RILEY HOME I TABLE.
o l'l. ,‘1.! | TEEL-;I-:;; “an — — — — - . - .. | n e
08 MLAE vl B I'he most beautiful home is improved by a Riley
g Y B I Ll.l ARD s To K E E P ‘Combine,’ which brings in one piece of furniture

a choicely finished dining table and a fine quality

== | L . | Py | billiard table. Riley ‘Combines’ are made 1in
e THE FAM l I'Y ' TOCETHER v*;,rli:}is 5;;: and E:;,-*IES }in oak or mahogany.

Cash Prices from £22 10 0 upwards, or can be

4 and you can have delivered to yvour 6 ft. 4 ins.x3 ft. 4 ins. ... wedkll 15 0 _ it , . o
8- down own home, carriage paid, on 7 7 ft. 4 ins.x3 ft. 10ins. ... ..&£15 0 0 had on easy payment terms.
DAYS' FREE TRIAL, one of the famous Riley 8 ft. 4 ins. x4 ft. 4ins. ... .. &21 10 0O 1 )

Billiard Tables, a perfect replica in construction and Or in 20 monthly payments of 8/-, 10/3, 13/3,
workmanship of the world-famous Riley Full Size 17/- and 24/6.

Billiard Tables. Let this diverting pastime help to Rileys are the largest makers of full-size Billiard
keep your family together during the long, dreary Tablesin Great Britain and manufacture the famous
winter nights. Balance of the price is paid on easy ‘‘Viceroy" full-size championship table. Also special-
monthly ternis, whilst you are enjoying happy times, ists in second-hand tables, repairs and accessories.

32 FREE

Riley “Home' Billiard Table rests easily on ordinary Billiard  Tables.
dining Table, Sizes and cash prices shown below . WRITE FOR ART LIST . Write for details
§t 4ins.x2 ft. 4ins. ... .. .. <1 o o E.J.RileyLtd. DealWorks,Accringion and Price List.

S ft. 4ins, %2 ft. 10 ins. ... . £9 0 0 or Dept. 3, 147, Aldersgate Street, London, E.C.1
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Light Biplane (No.

Special Aeroplane Outfit)

S
5}
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AEROPLANE CONSTRUCTOR

OUTHITS

Boys! build your
own model air-
craft

Every boy should know how aeroplanes
are designed and constructed, and should be
able to recognise the different types of
machines at a glance. These fine Constructor
Outfits contain a range of aeroplane parts by
means of which boys are able to design and
build their own Aeroplanes quite easily.

The illustrated Manual of Instructions

included in each Outfit shows how to build
wonderful models of high and low wing

Monoplanes, Biplanes, Seaplanes and many
other interesting types.

Price List of Aeroplane Outfits

Standard Series.

No, OO Outfit ... 3/3 No. 1 OQutfit ... 7/6
NMo. O Outfit oo 476 No. 2 Outfit ... 12/6

No. 2 Aeroplane Outfit. Price 12/6

No. | AERO CLOCKWORK MOTOR
This Motor fits into the fuselage of models made with No. 1,

No. 2, No. 1 Special or No. 2 Special Aeroplane Outfits. It
will rotate the propeller at high speed, thus adding to the
realism of the model. Price 1/9

No. 2 AERO CLOCKWORK MOTOR
In addition to rotating the propeller, this Motor drives the

landing wheels of No. 1, No. 2, No. 1 Special or No. 2 Special

Aeroplane Qutfit models, making the machines taxi along the
Price 3/6

floor in 2 most realistic manner.

e

RacinglSeaplane (No. 2 Aeroplane Outfit)

Special Series,
No. 1 Special OQutfic 12/6 No. 2 Special Qutfit 21 /-

Note. The parts in the No. OO0 and No. O Outfits
are not indended for use with the larger Outfils.

MOTOR CAR CONSTRUCTOR //
OUTHTS

You will be keen to have onel

No. | MOTOR CAR
CONSTRUCTOR OUTFIT

The motor car models that can be built with this
Qutfit are perfect examples of miniature automobile
construction. Think of the fine fun you could have
building these wonderful models, each one of which

faithfully resembles its prototype.
Mo, 1 Outfit is supplied complete with powerful

Clockwork Motor. Price 10/-

No. 2 MOTOR CAR
CONSTRUCTOR OUTFIT

Larger models of a superior type can be built with
No. 2 Outfit. Their handsome and realistic appearance
may be judged from the model illustrated on the right.

A powerful Clockwork Motor that gives a run of
150 feet on one winding is included in the OQutfit.

Price 20/-

MOTOR CAR LIGHTING SET

With this Lighting Set the headlamps of Motor Car
models built with the No. 2 Motor Car Outfits can be
electrically lighted. Price 2/6

MOTOR CAR GARAGE

This realistic Motor Car Garage provides accommo-
dation for any Meccano model motor car or other cars

of suitable size. Inside dimensions: Height 5in. Length
13 in. Wideth 7% in. Price 5/6

Light Sports Two-seater
(No. 2 Qutfit)

Saloon Coupé
(No. 1 Qutfit)

No. 1 Motor Car Constructor Outfit. Price 10/-

PRODUCT OF

LTD. - BINNS ROAD -

MECCANO LIVERPOOL 13
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Dinky Toys

DOLL’s HOUSE FURNITURE

A WONDERFUL SERIES OF ACTUAL SCALE MODELS

The extension of the range of Dinky Toys
to include true-to-scale modern Furniture
will be welcomed by all who know the charm
of these perfect miniatures. Much care and
thought have been given to the design, finish
and presentation of every article of this
Furniture series. Each piece is based on a
typical example of modern design, and all
are actual scale models made to a scale
of 7/16th of an inch to one foot. There is
a tone and individuality of style about Dinky
Toys Doll's House Furniture which cannot
fail to appeal. Among the most attractive
features are the opening doors and drawers.
This furniture is far superior to anything of
its kind that has ever before been produced
for the delight and pleasure of young people.

DINING-ROOM FURNITURE
Dinky Toys No. 101

Pricelof complete set 2/3

No. 101a. Table... s 5d. each

No. 101b. Sideboard {ﬁi:nnln‘g"dnnrs] 9d. .,
No. 101c. Carver Chairs R - PR

No. 101d. Chairs ... ... .. 2d. ..
Supplied in walnut finish only.

BEDROOM] FURNITURE
Dinky Toys No. 102

Price of complete set 2/11
. 1022, Bed .. bd.each

The Dinky Toys Furniture is now ready. .102b. Wardrobe (Opening door) ... 9d. .,
See it at your dealer’s. -102¢. Dressing Table (Openine”
‘ . 102d. Dressing Chest (Opening

drawers) civ By 4e
No. 102e. Dressing Table Stool ... svs e i3
No. 102f. Chair ... ' oy | S

Supplied]in colour or walnut brown finish.

“Dolly Varden™
Doll’s House

THE LATEST FROM MECCANOLAND

The "'Dolly Varden' Doll's House illus-
trated below has been specially designed for

KITCHEN FURNITURE
Dinky Toys No. 103

Price of complete set 2/6

MNo. 103a. Refrigerator (Opening Door) 8d. each
No. 103b. Kitchen Cabinet (Opening
doors and drawer) oie. I TEME: 3

; \ : No. 103¢c. Electric Cook O i
use with Dinky Toys Doll’s House Furniture. ':;nrn';} pay {-femn.g.. 6d. ,,
The house is collapsible and the exterior is EE::EE:_‘ ET.,TIT.'_: 2 2t 3 E: "

designed to represent a half-timbered dwel-
ling, while the interior decorations, which
are printed in nine colours, are in an attractive
modern style.

Reinforced leather board is the material of
which the house is constructed, and when set
up it is as strong as a wood structure. [he

Supplied in two colour schemes—light blue and
white; light green and cream.

BATHROOM FURNITURE
Dinky Toys No. 104

PriceTof completeTset]2/-

l : No. 104a. Bath ... ... 6d.each
container, which also is made of reinforced No. 104b. Bath Mat ... o Al o
leather board, opens out to show a lovely No. 104c, Pedestal Hand Basin e 0dy
d ith T ic | C ; Dri No. 104d. Stool... ava: ‘B e
gardaen with lennis Lawn, Larriage Urive, No. 104e., Linen Basket (Opening lid) 4d. ,,
and Rockery, providing an exquisite setting No. 104f. Toilet (Lifting lid) ... ... &d. .,

for play with Dinky Toys and Hornby Trees,
Hedging, etc. Price 9/6

Supplied in two colour schemes—pink and white:
light green and white,

DIMENSIONS

The following are the overall
dimensions of the “‘Dolly Varden”

Doll’'s House when built up ready
for play. Length, 1 ft. 6% in. Depth,
10% in. Height, 1 ft. 6% in.

| he open container on which the

house stands measures 3 ft. 3} in. by
2 ft. 5% in.

When the house is dismantled and

packed in container, the overall
dimensions of the complete parcel

are § in. x 1 ft. 7% in. x 2 ft. 5% in.

The Couch
Hammock, Tennis

Net, Garden Seals,

Dhinky Toys Garage,
Motor Cars and
Figures, and the Hornby
Irees and Hedging

featured in the illustration
on the right are not included

wilh the Doll's House and
(Crardest.

-]

MECCANO LTD. \s#

BINNS ROAD - LIVERPOOL 13
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BOYS! LEARN THE PRINCIPLES OF ENGINEERING MECHANICS

M IN I C construction s

Regd. Trade Mark

ALL TO SCALE CLOCKWORK TOYS

. MINIC

| CONSTRUCTION SET

ALL TO ECALE CLOCEKWORK TOYS

57y

' ‘

ENGLAND ENGLAND

Regd. Trade Mark Regd. Trade Mark

HARE Wi EEGCLA&=TD

YN LINES BROS L'*

TR -hkl, sapmngd wapasls eddd LOwDPiy DS

MINIC CONSTRUCTION SET No. 1
These kits enable the modern boy to build six types of MINIC all-to-scale clockwork toys. All parts, including poweriul clock-

work moter units, are made with precision tecols and machines, thereby ensuring interchangeability. Rubber tyres, tools,
brushes and enamel in various colours, together with full instructions for immediate assembly are included in each kit, which

is packed ina handsome oak finished cabinet 18 ins. x 9] ins. x 24 ins. Price 15/-

FILLING AND SERVICE STATIONS

SPECIALLY DESIGNED FOR MINIC ALL TO SCALE CLOCKWORK TOYS

MINIC Ford £100 Saloon
Length 3% ins. Price 6d.

..--'__I'_. "

MINIC Ford Royal Mail Van
Length 3§ ins. Price 6d.

LG

MINIC Learner’'s Car
Length 4§ ins. Price /-

.
[

Length 5§ ins. Price /-

MINIC Service Station No. 3

Realistic design, imitation red tiled roof with sign, three large petrol pumps, O T,
one large oil cabinet, two electric lights and battery, dummy clock face and —_— -
other signs. Length 16 ins. 7/6. Cars not included. e

MINIC Petrol Tank Lorry Other models 1/6, 3/11, 5/-, I5/=, 25/~ MINIC Lorry with cases
Length 5% ins. Price /- Length 5% ins. Price 1/6
Ask your dealer to show you the complete range of MINIC all to scale
clockwork toys—some with electric lights.

LINES BROS. LTD., Tri-ang Works, LONDON, S W.19
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With the Editor

A Romance of Science and Business

The life story of Sir Henry Wellcome, who died on 25th
July last at the age ot 82, can fittingly be called a romance
of science and business. It begins in the midst of Indian
tribes in Dakota, 1n the United States, where Sir Henry
was born. While he was still a youth, Sioux warriors
massacred more than 1,000 white settlers near his home,
and in the war that followed he was captain of the
boys employed 1n casting rifle bullets.

During this Indian
warfare Sir Henry help-
ed his uncle, then a well-
known surgeon, in treat-
ing the wounded, and
afterwards turned his
mind to chemistry and
pharmacy, in which he
achieved a great repu-
tation. He travelled to
South America in order
to study the forests
from which quinine was
obtained, and subse-
quently decided tomake
his home i1n England,
where with Mr. S. M.
Burroughs he founded
the firm of Burroughs
Wellcome and Co., now
world-famous as manu-
facturers of fine chemi-
cals. The majority of
my readers will be

Fighting Tropical Diseases

Business success did not satisfy all Sir Henry's desires
by any means, and he was ever on the look out for some
means of employing his knowledge and wealth to good ad-
vantage. He was particularly interested in Africa, and
was friendly with Stanley and others whose explorations
in that continent made them famous. Soon after the con-
quest of the Sudan, he established laboratories in
Khartoum to study the diseases that ravaged the conti-
nent. He also supported exploring expeditions in practi-
cally all parts of the world—many of the great expeditions
of modern times were medically equipped by him—and he
himself carried out extensive explorations in the upper
Nile region of Africa, excavating ancient sites and un-
earthing relics of Stone Age men in Ethiopia.

Sir Henry Wellcome, LL.D., F.R.S., 1853-1936.
familiar with the firm’s many photographic products.
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Good Things In Store For Readers

I have many interesting articles in store for my
readers. Among these is one dealing with a wonderful
pipeline, 248 miles long, built to carry water from
the Colorado River across great deserts and under
mountains to supply Los Angeles and other cities of
Southern California. Another attractive contribution
will describe a wvisit to Iceland.

Railway enthusiasts will be glad to know that “A
Railway Engineer’” has
in preparation further
footplate articles, which
become more popular
month by month.
Another railway
article of outstanding
interest will describe
the provision at Leeds
New Joint Station of
colour-hight signals,
power-operated points,
track circuits and a new
signal cabin. Readers
who enjoyed Mr. O. 5.
Nock’s account in the
August issue of his flight
irom Belfast to Liver-
pool will find even
oreater Interest in his
forthcoming description
of an air trip {from
Amsterdam to Croydon.
Other aviation articles
will deal with the new ""direct-lifting”” Autogiro, capable
of a big vertical jump, and with recent types of British
military aircraft.

Retaining Old Favourites

Whenever the “"M.M." appears without " Engineering
News, or some other old favourite, 1 invariably receive a
shoal of complaints and enquiries. This 1s not surprising,
for practically every page of the Magazine is the result of
imperative demands from readers. My difficulty is that
[ am called upon to provide articles and contributions on
so many different topics that 1t 1s 1mpossible to find
room for all of them 1n every issue. I can assure readers
that the absence from any 1ssue of a regular
feature does not mean that it i1s to be discontinued,
and they can look forward to its re-appearance the
following month,.
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Boring the Severn Tunnel
How the Engineers Fought Floods

NN ...
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THL day on which this issue of the "M.M." appears can be
regarded as the fiftieth birthday of the Severn Tunnel of the
G.W.R., for the first goods train ran through it on 1st September

1886. The Severn Tunnel is the longest in Great Britain, apart
from the London tubes, and is still the longest under-water tunnel
in the world. Itsopening greatly improved communication between
England and South Wales. Before it was brought into use the
quickest rail journey between Bristol and Cardiff took 2 hrs.
14 min. and involved crossing the Severn by ferry, while freight
trains had to go round by Gloucester. When train service on the
new route was established, the time required for travel between

the two cities was reduced to 80 min.

The building of the Severn Tunnel was the most difficult en-
gineering achievement of the whole of the G.W.R. system, and the
contractor engaged in the task held that “one such tunnel, with
1ts strangely contort-
ed strata and dangers
from floods above and
floods below,” was
enough for a hietimel
Only the dogged per-
severence of those in
charge, and the cour-
age and resource of
the men who worked
in the tunnel, enabled
it to be completed 1n
the face of a succes-
sion of difficulties,
disappointments and

even disasters.

The story of com-
munications ACTOSS
the Severn estuary 1s
very interesting. lThe
Romans established
a ferry on the road
from Bath to their

their first acquaintance with water, which was to be a constant
source of trouble and delay during the work, for they encountered
a spring vielding 12,000 gallons per hour, and twice that amount
came from a second struck lower down. Two steam pumps were
installed, the first to deal with the upper spring, and the
second to take away the water of the lower one.

By the end of 1874 the headings of the tunnel itself were begun,
and they had been carried nearly a mile under the river bed by
August 1877. At first they were driven by means of hand drills

and blasting, but later compressed air drills were brought into use.
The compressed air required was carried along the headings in a
six-inch pipe, and on release from the drills served to keep the air
fresh at the working face. Other shafts were sunk on both sides of
the Severn, and headings were commenced from them to join up
with those from the foot of the Sudbrook shatft, now known as the
Old Shaft. By Oc-
tober 1879 there were
five shafts altogether,
and the original
headings {rom the
Old Shaft had been
lengthened by two
miles, only 130 wyds.
then separating them

military stations at
Caerwent and Caer-
leon. This was closed -
during the Civil War
by Cromwell, because
some of his soldiers
had been lost there owing to treachery on the part of the ferrymen.
It was reopened in the following century, and took the name of
the New Passage, a ferry near Chepstow upstream then being
known as the Old Passage. The channel at New Passage was open

for navigation at any stage of the tide, and therefore was selected
by the Bristol and South Wales Union Railway as the site of a
steam ferry that commenced to operate in 1863, and continued to
work for 25 years. The transfer from train to steamer and vice-
versa took place on wooden piers.

The Bristol and South Wales Union Railway later became part
of the G.W.R., and eventually powers were obtained to construct
a tunnel to replace the cumbersome ferry. DBoring under the
Severn did not promise to be an easy task, for the range of tides
in the Severn estuary is large and on the Monmouthshire side
there 1s a deep-water channel, a quarter of a mile wide and 38 ft.
deep at low water, that is known as the "‘Shoots.”” It was intended
that there should be a depth of 30 ft. between the top of the tunnel
and the lowest part of the river bed, and long approaches therefore
were necessary in order to avoid a gradient of more than 1 1n 100,
the maximum proposed. Originally it was planned to sink a shaft
in the estuary on a rock that was uncovered at low tide. The rock
was covered by 28 ft. of water at high tide, however, and the
currents were so strong that this scheme would have been expensive.
Because of this, and of the interference to navigation that would
have been occasioned by the presence of the shaft, the scheme was
abandoned and all the shafts used were on land and outside the
infinence of tide water.

Work was begun on the Welsh side of the river, the sinking of a
brick-lined shaft 15 ft. in diameter and 200 ft. deep being com-
menced in March 1873 at Sudbrook. The tunnellers soon made

A G.W.R. up South Wnlase?ij
624 yards long, and is

ess emerging from the English mouth of the Severn Tunnel. This tunnel is 4 miles
¢ longest under-water tunnel in the world. Photographs by courtesy of G.W.R.

from the working face
of the headings driven
from the Sea Wall
Shaft, on the
Gloucestershire side.

Then came a disas-
ter. An underground
reservolr, afterwards
called the Great
Spring, burst into the
workings, flooding
them at the rate of
6,000 gallons a
minute. The men had
to run for their hives,
but fortunately were
able to escape through
a cross heading into
a pumping shaft.
Soon the water was
150 ft. deep in the shafts. It was found to be fresh, and at the time
when it poured into the tunnel many of the streams in the district
dried up. The River Neddern, a tributary of the Severn, actually
became dry for a distance of five miles!

After this disaster Sir John Hawkshaw, hitherto Consulting
Engineer, was put in charge. The first step was to deal with the
water flooding the workings, and heavy oak shields were placed
in position by divers at each heading entrance at the bottom of
the Old Shaft, while more powerful pumps were installed.

In the efforts to master the incoming water, heroic feats were
performed by a diver named Lambert, who is described as “a fair-
haired man of few words and great courage.” A special flood door
had been provided in the heading, the idea being that in case of
emergency this would be closed and two valves also screwed down
to keep flood water within bounds. These had been left open 1n the
rush to safety when the Great Spring broke in, however, and now
had to be closed. In his first attempt L.ambert had to make his
way into the heading past all the material left behind in the miners’
race for life, dragging his air pipe after him. ITwo other divers
assisted him, one being stationed half way along the heading to
feed the pipe forward and the other at the bottom of the shaft to
turn the frail tube into the heading. Lambert could not approach
nearer than 70 ft. from the door, and had to return, bringing his
air pipe with him and spending anxious moments when it caught
in various obstructions on the way.

Another attempt was then made by Lambert in company with
Fleuss, the inventor of a self-contained diving apparatus. They
reached the bottom of the shaft, but owing to inexperience Fleuss
could venture no further. Lambert reached the flood doorway,
however, and removed one of two tram rails passing through 1it,
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but was not able to do more. He went back two days later, removed
the second rail and operated the valves. After this, it was a great
disappointment to find that the pumps still had considerable
difficulty in reducing the amount of water in the workings. When,
a month later it became possible to inspect the valves, 1t was found
that one of them had a left-hand thread, and that Lambert had
opened it to 1ts fullest ex-
tent instead of shutting it
down, as he i1magined.
The works were gradually
cleared of water, and the
Great Spring was sealed
in for the time being by
means of head walls of

brickwork and cement.
Hawkshaw decided to

place the tunnel 15 fit.

deeper under the Shoots,

considered to be the criti-
cal part of the work. This
made it necessary to in-
crease the slope on the
Welsh side to 1 in 90, and
the lower of the two
headings already driven
then became the top
heading of the tunnel.
Work was resumed, but
the troubles of the tunnel
builders were by no
means ended, for in April
1881 the river broke into
the workings from a pool
known as the ""Salmon
Pool,”” where the water i1s
only 3 ft. deep at low tide.
A number of men joined
hands and waded about
the pool at low tide in order to find the hole. One of them discovered
it by falling into it, but he was quickly pulled out and the opening
was then filled up with clay, loose and 1n bags.

Later difficulty was caused by a four days’ strike and a severe
snowstorm in January 1881, during which the coal supplies for
the pumping engines gave out, and wood and almost anything
else at hand that would burn was thrust into the furnaces i1n the
effort to keep the pumps going. Satisfactory progress was made
with actual tunnelling, however, and 1in September 1581 the two
headings, each about 7 {t. square, were joined up to make a clear
passage 24 miles long from Sud- - =
brook on the Welsh side to Sea
Wall Shaft in Gloucestershire.
The work of opening out the
headings to the full width
was then begun, 3,744 vds.
of tunnel being completed
by the end of 1882.

The ever-threatening
water again put a stop to
proceedings in the follow-
ing October, for the Great
Spring once more broke
through, this time in greater
quantities, 27,000 gallons
pouring into the tunnel every
minute. Diver Lambert again
was prominent in the task of
stemming the invading water., After ,
the pumps had gained ground, he went ~
down to close a flood door in the special /- |
heading that had been provided in the &gl A
earlier draining operations. S

e i e,

-
=4

In the meantime what might have been —
a more serious disaster took place, for
during a storm a tidal wave swept over
the Severn banks, putting out the fires
of all the pumping engine boilers and pouring down one of the
shafts to fill the tunnel to within 8 ft. of the top. Two or three
of the men at work climbed the shaft with water flowing down
over them; the remainder, 83 in number, were trapped in the
tunnel, where they took refuge on raised staging. Next day a
small boat was lowered down the shaft end-on, but the rescuers
in it could only approach the marooned workmen after some of
the submerged staging had been sawn through. Fortunately no
further trouble prevented the men from making their way to the
surface in'safety. The pumps again cleared the workings of water
and the Great Spring was restrained by head walls.

The 12 Lancashire boilers in the No. 1 pumping house at Sudbrook. These boilers supply steam (0 the
pumps that deal with water from the Great Spring.

On the left is a view of
the approach to the
Severn Tunnel on the

Welsh side. Below is the
exterior of the No. 1

Good progress was then possible both in the tunnel and in the
approach cuttings, which required the excavation of more than
800,000 cu. yds. of earth. Steam shovels were used in the latter
task. These had never before been employed 1in Great Britain and
their appearance aroused great interest. LEventually the threat
of the Great Spring was dealt with by driving a special heading
into which the water was
allowed to flow through

the sluices 1in the head
wall. 1lhe pumps then
available were masters of
the situation, so that 1t
was possible to complete
the tunnel without fur-
ther trouble {rom this
cause, On 18th April
1885 the last length of
brickwork was keyed 1n,
and some months later a
special train carrying Sir
Daniel Gooch, then Chair-
man of the G.W.R., and
other officials, travelled
through the tunnel irom
the Welsh to the English
side and back.

An important part of
the construction ot the
tunnel was the lining,

which accounted for half
of the cost of the com-
plete work. It was made
of vitrified bricks laid 1n
cement, and some 1dea of
the immensity of the
work carried out in build-
ing the tunnel i1s given
by the fact that no fewer
than 76,400,000 bricks and 37,000 tons of cement were used.
Water pressure on the brickwork caused a considerable amount of
trouble. Showers penetrated through the joints in several places,
and at one time pieces of the tunnel lining broke off and jets of
water shot right across the bore. The water that spurted in all
directions sometimes made it impossible to have any lights burning.
Work then had to be carried out practically in darkness, but an
electric lighting system was installed in the Sea Wall Shaft in 1880,
and in the workings at the Welsh end of the tunnel later. This
was a remarkable step, for electric lighting was then in its infancy.
In order to avoid mishap from this source it was decided to add
to the pumping plant. This meant the sinking
of a new shaft 29 {ft. in diameter at Sudbrook,
and the installation of six large pumps. This
provision added to the cost of the tunnel and
delayed its opening for traffic by about 12
months, but the plant installed was capable of
dealing with all the water of the Great Spring
and averted danger of further disaster.
On another occasion the deaths of three
2 tunnel workers caused a ‘“‘bad wventilation™
24 scare, and experiments were conducted with a
fan 12 ft. in diameter and 7 ft.
wide in efforts to improve the air
supply underground. This was
fixed over the New Shaft at Sud-
brook and drew air through from
2 the Sea Wall Shaft 2} miles
| away. It continued to work
for four years and was of
ample capacity, but in 1886
it was replaced by a much
larger fan 40 ft. 1n diameter
and 12 ft. wide. This fan
was in continuous use until
R 1924, when the present still
eeer more powerful installation
was provided, having a capacity of 800,000 cubic feet of air per
minute. This is driven by a tandem compound engine supplied with
steam from three Lancashire boilers, two being used at once.
Finally, after 13 years of hard work and disappointments, the
courage and enterprise of the builders of the tunnel was rewarded by
complete success. The full length of the workings 1s practically
7 miles, with 4 miles 624 yards actually in tunnel, and the total
cost was more than £1,800,000. An experimental coal train from
Aberdare to Southampton was run through the tunnel early in
1886, but the opening for traffic was delayed until 1st September
owing to the necessity of completing the pumping arrangements.

pumping house at
Sudbrook.
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LTHOUGH public attention of late has been centred

on aerial accomplishments on this side of the globe,
our airrminded American cousins have been hastening
the final conquest of the air by their latest achievement
In opening up the 8,705-mile route from California to
China. This has been done by spanning the vast Pacific
Ocean with 25-ton [hlm_{ boats in which the world

traveller 1s as safe as in a raillway
carriage on land.

mnmif:unh call these monster
air liners “chippers,” and they are
building a large fleet of them in
order to cope with tfuture freight
and passenger traffic between
California and China. Already
there have been several trial
flights carrying mail and freight,
and passenger service will start
within a tew months. Then one
will be able to travel around the
globe 1 17 days in comfortable,
luxurious air liners. Suppose a
start 1s made in New York. From
there it will be possible to cross
the Atlantic via Montreal, or to
reach Marseilles by way of Ber-
muda, the Azores and Lisbon. The
flight will be continued across
Furope to Bangkok, by scheduled
services already 1n operation, and
thence to Manila over a line soon
to be maugurated. Then will
follow the journey by air from
Manila across the Pacific to Cali-
fornia, and finally a dash across
North America back to New York.
It 1s the age-old dream of mariners come true!

ngimeering science has made these Pacific Ocean
flights as safe as the proverbial houses, for nothing is
left to chance. Here are a few interesting features of the
giant air ships employed on the service. They cruise at
157 m.p.h., each crankshaft making 1,800 revolutions
in every minute of the flight. This means that the
crankshaft of each engine revolves 6,500,000 times
during the 60-hour flight from Alameda, in California,
to Macao, off the Hﬂuthtm coast of China, making a total
of 26 million revolutions for the four 12*1;31111{1& engines.
Further, there are 900 explosions in each of the 36

In the pilot’s cabin of the Pan American Clipper, the flying boat engaged
in experimental flights across the Pacific Ocean,

cylinders each minute, or a total of 181,441,000 power
strokes between California and China. Any three of her
engines will keep a “clipper” 1n the air, no matter how
hetﬁ 1ly she may be loaded.

Five SpEEIHIHtS will man each air liner when the
passenger service 1s inaugurated, and each will be capable
of taking over the job of nearly every other. The captain,
for instance, may fly the ship,
serve as flight engineer, navigate
or work the radio. A “flight
engineer 1S a comparatively new
job on air liners, and on this
particular route he takes over
many of the former duties of the
pilot. He sits 1n his cabin, above
the passengers’ compartment and
cirectly beneath the leading edge
of the huge wing, and within easy
reach has the instruments and
controls by means of which he
starts the engines, feeds them
with petrol, controls them and
iinally shuts them oft at the end
of a flight. The removal of all
these gadgets from the pilots’
cabin has left the men who actu-
ally fly the machines only 50
mstruments and controls at their
fingers tips.

The flight engineer knows every
quirk and rivet in the ship. Not
only 1s he capable of performing
ANy necessary repairs, but each
hour during flight he takes 70
recordings, mcluding the rate of
petrol consumption, head and
base temperatures ol two cy linders on each engine, and
oil temperature and pressure. His 1s a busy hife, from the
time he takes off until he lands.

Once a “‘clipper 3

1s 1n the air, vigilance does not relax
until the machine is reported sate at her destination.
Everyone realises the important part the weather plays
in air safety, and perhaps nowhere 1in the world 1s such a
vast weather forecasting service maintained as that
which covers the entire northern Pacific. From Eastern
Siberia, Japan, China, the Philippines and the mandated
islands south and east of Japan, wireless flashes twice
daily reports of local weather and wind conditions.
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There are observers at Macao, the terminus, and at Manila,
Guam, the tiny 1sland of Wake, Midway and Honolulu,
These men
take surface observations four times daily and upper-air
soundings, noting wind direction and velocity to great
altitudes, twice a day, and they report their observations

all calling places on the Pacific air route.

to Alameda. Then
the United States
Weather  Bureau
collects weather
iIntormation at the
same hours from
ships at sea, from
shore stations iIn
Alaska, and from
places all over the
United States.
With these re-
ports before him,
the meteorologist at
the Alameda air-
port charts the
weather as 1t will
develop during the
next 12 hrs., and he
can then follow the
progress of storms
as they develop
thousands of miles
away and direct air
liners so that they

may shape their courses to avoid these disturbances.

When a flight actually starts, the weather E\.perh

multiply i.hul efforts to pmude up-to-the-minute 1n-
formation. Starting three. hours before each flight, and
Cmntlnumg thmuglmut the stations of departure and

arrival make observations every hour. More than once

they have steered a machine in service from a storm

area 1nto calm air, thereby not only saving the crew
from dm:rvsﬁ but also speeding up the flight. On one

]2

occasion a Lllppm was at Midway
ready to take off for Wake, when at
Alameda indications were discerned
of a tropical storm brewing 6,000
miles to the south of its starting
point. The disturbance was moving
north-westward towards the liner’s
course at a speed of about 20 m.p.h.
News of 1ts approach was despatched
by radio to Midway, where a new
course 100 miles west of the recular
route was quickly planned to enable
the machine to avoid it.

When the liner on its new course
was half way between Midway and
Wake huge storm clouds and heavy
rain squalls were seen 100 miles
away on the starboard beam. The
storm was 200 miles in diameter. It
crossed the path of the air liner before
the return flight to Midway two days later, and the
machine then flew along i1ts eastern hnumhtn, thus
missing i1t completely on both flights as the result of

information collected and charted 4 000 miles away.
ILven 1f weather changes are sent by radio to the
nav Ig,-.LtmE-., how do they change courses and yet bring
the big air liners into port on time and with unerring
accuracy? How important exact navigation is may be
realised from the fact that the tiny island of Wake is

In the chart room of the Pan American Clipper. The navigator is working out his position after laking night
sights of the moon and a star.

only 44 miles long and 24 miles wide. It is indeed a tiny
dot in the vast Pacific (_)cenn, 1,138 nautical miles west
of Midway and 1,309 miles east of Guam. Yet it isreached
without hesitation, and similar precision marks every
stage of the long flights the “clippers” are called upon
to make 1In maintaining the new service.

In order to
achieve this re-
markable accuracy,
during the day the
navigator takes
observations every
hour of the Sun and
Venus, and at night

of the Moon and
Venus. Intersecting

lines indicate with-
1n an error of a few
miles where the
machine was at the
precise 1nstant he
held his octant to-
ward the sky and
got a ‘“hx.” These
observations serve
as a check on radio
messages, by means
of which the
machine's position
1S determined every
30 minutes. To

make sure that all 1s well, Alameda calls the liner
every quarter of an hour.

Although the machine might be on the true course at

the moment, cross-winds may be blowing her gradually
oft her ﬂl“’ht path. Whether this 1s so, and 1n what
direction ;-,]1{3. 1S bﬂlﬂg driven oit her pﬁﬂl, 1s determined

by an ingenious flask built hike an air bomb and con-

taining 1 1b. of aluminium powder. The navigator
attaches his drift indicator to a window sill, and casts the

flask into the sea. It shatters on
impact, the powder quickly forming
a tiny, ghistening i1sland. Speedily he
determines from the scale on the
indicator the extent to which the
liner 1s drifting. Still the wind may
be coming in ahead from the bow, or
astern oft the tail, holding the liner
back or speeding her along. So the
navigator calculates where she would
be 15 min. later were there no
wind, and after that time has
elapsed he determines her position
by radio messages and celestial
observation. The difterence in these
positions represents the drift. Air
liners can always tune 1n on some
radio station and determine in w {~w

When on shore the giant clippers are towed Dy tractors. 1'his EEL‘[]IHH whether thC‘ r.are ﬂi‘illf.{’ O11
illustration gives some idea of the immense size of their tails. *

the charted }mth or not.
Any of these American “"clipper’ air liners could circle

the globe to-day at the Equator in nine days were it

possible to refuel at intervals. Yet to-morrow's round-
the-world air liners will be even larger and {taster.
Enghsh and American engineers already are planning huge
ships to weigh 150,000 1b., with cruising speeds exceeding
200 m.p.h. They will fly well over the clouds and Lthmt*
storms, at heights of four to five miles, thus permitting
passengers to enjoy smooth and comfortable thight.
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HE foundation stone of the Clifton Suspension Bridge across the |
Avon Gorge at Bristol was laid 100 years ago on 27th August
1836, in the presence of thousands of people. The annual meeting
of the British Association was being held in Bristol that year, and

the Marquis of North-
ampton, the President,
was given the honour of
laying the first stone ot
the bridge, which marked
the beginning of the con-
struction of the abutment
on the Leigh Woods, or
Somerset side of the river.

The story of the Clifton
Suspension Bridge began
in 1753, when Mr. William
Vick, a Bristol spirit mer-
chant, left £1,000 in the
keeping of the Society of
Merchant Venturers of
Bristol to accumulate at
compound interest until
it reached £10,000, when
it was to be devoted to
building a stone bridge to
span the Avon Gorge. DBy

1820 the hequﬂgt hacd  The Clifton Suspension Bridge outlined by illuminations al night,

crenyn to 48,000, and a

committee was then formed to consider how the scheme could be
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Centenary of a Famous Bridge

How the Avon Gorge at Bristol was Spanned

By F. R. Winstone

O
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1,800 ft. in length and 1} in. in diameter. The purpose of this was
to enable workmen to pass from one side of the river to the other
in a car suspended from the bar. At the first attempt a hawser
broke and one end of the great rod fell into the river. It was

raised mmto position next
day, but was then found
to be bent in the middle
to such an extent that it
was practically useless.

) 1 I\ A new bar was passed
, . mlnnl.._,______ --~-----III“]"'III;| :'FII t e over the river in Septem-

carried out. A stone bridge proved to be out of the question |

because of the high cost, and as one of the most widely discussed
topics of the day was the recently completed Menai Straits sus-
pension bridge, Telford’s great triumph, it was decided to build
the Clifton venture on similar lines. Accordingly designs for a
suspension bridge were invited, and one of those who entered the

competition was Brunel, who later created
the Great Western Railway and built the
“Great Eastern.”

At that time Brunel was only 23 years
of age. He designed four bridges with
single spans varying from 760 ft. to 1,180
tt. in length, and it seemed as if one of his
designs would be adopted. Unexpected
opposition came from Telford, who when
asked to judge the designs argued that a
span of more than 600 ft., that of his own
Menai Straits bridge, was inadmissible.
Telford favoured the erection of two enor-
mous Gothic towers on the banks of the
river, to give a central span of 360 {t., but
his design did not satisfy the committee and
a further competition was held. "This time
Brunel was successful. The suspended
span of his proposed bridge was 600 f1t.,
but in the final plans this was extended to
702 1t.

The estimated cost of the bridge was
£87,000, or more than seven times the sum
to which the Vick legacy had amounted;
but more money was raised by means of
gifts and loans, and operations began in
January 1836, after Brunel had suggested
decreasing the width of the bridge and dis-
pensing with some of its ornamental
features. Unhappily all the money avail-

able was spent by 1840, when the two towers had been completed.
Great efforts were made to collect funds, but no more work was
done for some 20 years when a new company was formed by

ber, however, and the
great occasion was marked
by Brunel making the
journey across the Gorge,
along with a youth named
Claxton.

As can be 1magined,
the novelty of the tnip
was a great attraction,
and crowds of people
wished to follow the en-
gineer's example. lhey
were allowed to do so at
a charge of 5/-, which
eventually was reduced

: Below it is the Avon Gorge, and the +5 1/ There was gfﬂﬂ.t
tracks of the headlights of motor cars on the road by the river can be secn. F’-LEE}HF%% £6 e's-:perience

this 19th. century thrill, and in Bristol 100 years ago the first
question people asked of their friends and acquaintances on meeting
them was; ‘“Have you crossed the Gorge?”’ It 1s said that on one
occasion a bride and bridegroom essayed the trip on their wedding
day. Unfortunately, the hauling ropes refused to work when the
couple were half way across, and there they were left for several
hours to contemplate the beauties of the Avon Gorge and the
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Taking toll from a motorist about lo cross the bridge.

prominent members of the Institution of Civil Engineers, who

hills of Somerset on the horizon. They
began to discuss the prospect of staying
in their novel and uncomfortable position
all night, but fortunately they were rescued
in time to avoid this.

The bar stayed in position nearly 20
yvears, and on one occasion during a general
election practical jokers hung an eiligy
of one of the rival candidates on 1t over
the middle of the river. As this could not
be reached by ordinary means 1t was
necessary to engage a rifleman to sever
the rope by shooting bullets through it
in order to appease the injured dignity of
the candidate concerned.

Since its completion the bridge untor-
tunately has proved a favourite place
for suicides. There is a sheer drop of 45 1t.,
so that there is little likelihood of anyone
leaping {from the bridge landing saiely on
the ground. Yet this actually happened
on one occasion to a Victorian lady of 60
vears ago who determined to take the
plunge to death. She was fashionably
dressed in the crinoline of the period, and
this saved her life, for as she fell 1t opened
out like a parachute and the breeze lifted
her clear ®f the river and landed her un-
hurt on the bank. The few spectators ot
this unique event thought 1t was an

advertisement for a circus, and on learning the truth were relieved
to find that the would-be suicide had been cured of the desire

to end her life.

Although Brunel did not complete the Clifton Suspension Bridge,

wished to complete the work as a monument to. Brunel. The his connection with it gave him the opportunity of making a
opening of the bridge took place in 1864. name in his profession. In subsequent years he used to say that his
Shortly after the foundation stone ceremony, efforts were made success was due to his victory in the second competition for

to connect the two sides of the Avon Gorge by means of an iron bar designs for this bridge.
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A Machine that Tests Roads *
achine that lests noads -
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UR roads have been restored to importance by the

coming of the motor car and the motor lorry, and
to-day they are crowded with vehicles of various sizes
travelling mostly at high speeds. The resulting wear and
tear on their surfaces is so considerable, however, that
no less than 50 million pounds are spent annually in
Great Britain on road-making and upkeep.

In view of this enormous expenditure 1t has become
necessary to carry out experiments to find the best
materials with which to build roads and the most
effective ways of making use of them. The chief need 1s
to learn how experimental road surfaces will stand up
to the actual strain of traffic passing over 1t. Itis only by
tests on full scale
roads that we can find
whether they are
really suitable for the
task they are given.
In the ordinary way
tests of this kind re-
quire many years to
complete, however,
and for this reason
machines have been
devised that concen-
trate the wear of
years into a compara-
tively few hours.

Three of these
machines have been

built at the KRoad
Research Laboratory,
Harmondsworth. The
largest, which 1s 1llus-
trated on this page, *
employs a full-sized 12-ton lorry running at high speed
over an experimental road track. The impression 1t
gives is rather like that of a greyhound racing track in
which the electric ‘“‘hare’” has been replaced by a lorry,
for this is tethered to a central post by means of a steel
arm, and swings round and round on its circular course
at a speed of 40 m.p.h. As regards the weight of the
vehicle and its speed, the machine is the largest of 1its
kind in the world. *

The lorry consists of an A.E.C. chassis in which the
engine has been replaced by a 180 h.p. electric motor.
It is attached to one end of a steel arm by means of a
ball joint, and runs on a track 10 ft. wide 1n a circle
with an average diameter of 110 ft. Each circuit 1s
completed in six seconds. _

The steel arm by which the lorry is tethered 1s an
immense girder weighing 5 tons. It has to withstand a
pull of 25 tons when the lorry is whirling round at its
maximum speed, and if the lorry broke away from its
centre post it would shoot from its track, as a stone
leaves a sling, with as much energy as is possessed by a
shell fired from a 6-inch gun. For this reason special
safety devices have been incorporated. The building 1n
which the machine is housed is surrounded by an earth

The steel arm of the large road testing

machine at the Road Research Laboratory
This has to withstand a pull of 25 tons as it whirls a 12-ton lorry round at a speed of 40 m.p.h.

bank, except where the control room adjoins the track,
and there a heavily reinforced concrete “‘crash™” wall 1s
provided. The control room itself 1s of remnforced con-
crete, with a small safety glass window through which
the machine and the road under test can be watched.

As the lorry has to follow a circular course, the steering
is locked in the correct position when tests are in
operation. A further aid in keeping it on its course 1s
provided by a steel stay attached at one end to the front
of the lorry and at the other to a point on the steel arm.
This stay usually carries only a light load, and 1ts chiet
purpose is to act as a safety measure in the event of such
an accident as the bursting of one of the tyres.

The centre post
around which the
lorry swings 1s bedded
in a heavy reinforced
concrete pier 6 (ft.
deep and 8 {it. 1in
diameter.  This 1s
connected to concrete
foundations under the
outer track by eight
arms of heavily rein-
forced concrete, and

thus the whole struc-
ture rests on a great

concrete wheel, 100
ft. in diameter, sunk
into the ground.

The wheels of a
lorry rotating at the
end of a fixed arm
would run throughout
in the same tracks,

and would produce ruts in the road imstead of testing a
reasonable expanse of surface. This is avoided in the
road testing machine at Harmondsworth by moving the
end of the connecting arm slowly backward and forward
over the central post. The full traverse i1s made n five
minutes, and its effect is to cause the lorry to wear two
tracks, each about 2 ft. 6 in. 1n width.

The electric motor that drives the lorry 1s supplied
with current from pick-up gear surrounding the central
post, through cables that run along the steel arm; and the
speed can readily be varied from the control room. lhe
opening of the gate leading to the track automatically
cuts off the current and brings the machine to rest, and
a similar result follows failure of any part of the electrical
equipment. Special precautions have to be taken to keep
the back axle of the lorry supplied with oil, for this 1s
flung outward by the centrifugal force developed by the
immense speed at which the vehicle makes its circuits.
As the oil swirls to the outer end of the axle it 1s fed back
again to the inner end by a specially fitted o1l pump.

Trials can be carried out in all weathers, for the track
is roofed. In fact the engineers in charge may be said to
make their own weather, for artificial water sprinklers
have been installed to imitate the fall of ram.

, Harmondsworth.,
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u New Plant at a London Flour Mill -
5

HE greater part of the wheat that goes to the making

of our daily bread 1s grown in Canada, Australia,
South America and other distant parts of the world, and
1s brought to this country in ships specially fitted for
carrying grain. This trade supplies cargoes for the last of
the sailing ships that traverse the great ocean routes.
Every year several of these vessels bring wheat to this
country from Australia. Keen interest 1s taken in their
passages, and an unofficial grain race has been waged
annually for many years past.

Grain formerly was shipped in sacks, and loading and
unloading 1t were
laborious proces-
ses. lo-day sacks
are seldom used.
Instead the graimn
1s treated in bulk.
and 1s simply shot
into the holds of
the ships. Specaal
precautions have
to be taken 1n
loading these
vessels 1n order to
prevent shifting ot
the cargo, which
might give rise to
danger 1 rough
weather,

When the hand-

ling of gramn 1n
bulk was first -

sucked out in the same manner as dust is extracted from
carpets by an electric vacuum cleaner. On the wharves
or quays where unloading takes place, are towers that run
on rails. These carry overhead booms from which are

suspended long vertical pipes with nozzles that are dropped
into the wheat. Powerful pumps suck air through the

pipes, and the wheat is as readily drawn up these as if
1t were a liquid.

A modern pneumatic grain discharging plant of this
kind mcludes many interesting and novel features, and
how these work 1s illustrated by an improved type of plant

that has been
imstalled at the
Millenmium Flour

Mills of Spillers,
Ltd. (W. Vernon
and Sons” Branch),
at,Victoria Docks,
LLondon. This was
built by Henry
Simon, Ltd.,
Cheadle  Heath,
Stockport. It
transfers grain
from the holds of
ships to the silo
at the rate ol 240
tons per hour, but
when necessary it
can be speeded up
to deal with 280

tons 1in the same

troduced, unload- time.

Ing was carried out I'he concrete
by means of jetty alongside
shovels and scoops, which grain ships
or buckets, which lie at the Millen-
WEIC hfted b}'* Unloading operations at the Millennium Flour Mills, Victoria Docks, London, The grain is delivered to the two closed gium Flfjut‘ Mills
cranes on the conveyors seen on the jetty., We are indebted to Henry Simon, Ltd., for the illustrations to this article. 1s entirel \%

quayside. Later grabs capable of holding as much as 2
tons of grain were introduced. These also were handled
by cranes, and were provided with special gear for closing
the grab when it was lowered into the hold, and for
opening it again on swinging 1t over the place where the
grain was to be deposited.

The next step was to introduce elevators consisting ot
continuous vertical belts provided with buckets that
scooped up the grain as they were pulled through 1t at the
bottom of their travel.
from arms projecting from quayside buildings. They
delivered the grain to chutes, down which 1t passed to
band conveyors leading into the silos, as the special
buildings in which grain 1s stored are called.
disadvantages of this system was that the grain m the
hold of a vessel in process of unloading had to be brought
to the foot of the elevator.

Wheat is no longer transferred from ship to shore by
shovelling into skips lifted by cranes, and even bucket
Instead the grain 1s

elevators are now seldom employed.

These elevators were suspended

One of the

surrounded by water, a barge dock separating it from a
quay 1n front of the mills, along which run railway tracks.
T'here was already an unloading plant on the jetty, and
the new plant was erected while the old one continued to
work. The change-over was effected in two stages at
week-ends, 1n order to avoid loss of time.

In designing the new plant it was decided to make use
of the two travelling towers already in existence on the
jetty. These run on rails alongside the ship to be unloaded,
and have been specilally strengthened in order to enable
them to carry heavier pipe booms to take larger quantities
of wheat. lThey are driven by electric motors and can
move along the jetty at a speed of 50 ft. a minute. Each

of the structures carries 1its own motors, together with
winches by means ot which the booms are hoisted or

lowered as required. The necessary electric current
reaches their motors through trailing cables, which are
mounted on spring drums that allow a cer tdm amount of
give and take, in whatever direction the towers are moving.

“ach of the two booms of the travelling towers ends in
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a vertical telescopic pipe that is lowered into the holds
of ships at the quayside and moved about as required.
At the end of each of these pipes is a flexible tube carrying
at 1ts end a nozzle that 1s dipped into the grain when
unloading 1s being carried on. The grain is sucked up
into the nozzle and
passes through the
telescopic pipe 1n-
to the boom. When
1t reaches the
tower 1t enters a
junction box
leading to a pipe
by means of which
it 1s delivered on
to a conveyor that
runs along the
whole length of the
wharf. The move-
ments of which the
booms and the
telescopic  pipes
are capable en-
able every corner
of the holds to be
scoured  without
difficulty, and 1t 1s
not necessary to
push grain towards
the nozzles.

One of the most

Another view showing grain being unloaded, with the flour mills in which it is used on tne right. A ganlry connecls

length of the jetty, between the rails on which the towers
are moved, and they are mounted on steel supports. At
intervals of 16 ft. there are cast iron inlets that can
rapidly be connected by means of quick-coupling flanges

to the pipes through which the grain comes, and from
each tower the

wheat drops
through the one
of these that 1s 1n
use on to the con-
veyor, which car-
ries 1t along the
bottom of its
housing to what 1s
called the intake
house.

The air sucked
in with the grain
also passes through
the conveyor, and
reaches the intake
house along with
the wheat. An
overhead gantry
connects the jetty
with the mainland
at this point, and
there the two are
separated. The
erain 1s extracted
by an electrically-

interesting the mills with the jetty. driven tipper pro-

features of the plant is the manner in which the unloading
is controlled. Formerly this was from a cabin on the
pneumatic plant structure. Now the entire operation
is in charge of a man stationed on the deck of the ship,
immediately above the hold, where he has a full view
of the whole of the proceedings. He can easily watch
the booms in order to make sure they are in the most
convenient positions, and a glance down the hatchway
keeps him {fully in touch
with progress i the hold
itself. He makes use of a
small master controller,
first selecting the motion
he requires, and then turn-
ing a crank handle to put
1t into etfect.

Several interesting satety
devices are fitted, and the
control is as nearly fool-
proof as possible, lilectric
brakes come into operation
auntomatically when neces-
sary, and a change cannot
be made from one winch
to another unless the first
1s stopped. In addition,
the connections are so de-

vided with special mechanism to avoid stoppages due
to any foreign matter that may be mixed with it, and
is then delivered to bucket elevators. The elevators in
turn deliver to band conveyors, which transifer the grain
to the storage bins in the silo. The air passes on into
steel cyclones i which 1t 1s whirled round to get rid of
the dust it contains. After this cleaning it enters welded
steel air pipes, which are carried under the gantry, and
lead to vacuum pumps in
a special house built be-
tween the barge dock and
the railway tracks on the
mainland.
T'he vacuum pumps are
a very immportant part of
the plant, for they produce
the suction that unloads
the gramn and feeds it to
the conveyors. There are
two sets, each of which is
driven by an electric motor
with an output of 170 b.h.p.,
and they work with high
efficiency, lowering the
pressure on the vacuum
side to about a quarter of
that of the atmosphere.

Slgllﬂd that {}p{?I‘:ItllfJI'l 15 A travelling tower exiracting grain from the hold of a ship. From the conveyors beneath “{m mMOtors H'I:E E(]llll’ll}“}ﬂ{i
Stﬂ_].}lll[‘{l dS SOOI d5 the man the tower the grain passes to an elevalor that carries it to the site. with automatic starters,

in charge leaves the controller, while the cutting of a
cable or its short circuiting to earth has a similar result.

The grain sucked up the pipes and booms of the
travelling towers passes through flexible telescopic
pipes on to one of two conveyors, which are of special
design and act as air pipes under vacuum. Each con-
veyor is air-tight, and all moving parts are enclosed
in a heavy steel box. The two conveyors run along the

and these can be operated either ifrom the jetty or from
the room in the silo in which the grain 1s automatically
welghed. The two conveyors also are electrically driven,
each being equipped with a 35 h.p. motor that acts
through a tramn of gearing. These motors are placed in
a separate house outside the intake shed.

lhe plant can be started and stopped from the jetty
or from the weighing room in the silo.
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Important Aerial Surveys

By lthe use o1 aerial methods large
tracts of land can be surveyed accurately
in very much less time than if the work
is carried out by survey parties on foot.
In settled countries such as England, air
surveys have proved of great value to
town planning authorities and in the
revision of Ordnance maps, and they have
been employed in ascertaining the mineral
wealth of undeveloped territories in Africa
and elsewhere. At the
present time a survey
of an area of 3,000 sq.
m. in the Belingwe
mining district in
Southern Rhodesia 18
being carried out.

In Canada a com-
pany has been form-
ed to survey about
25,000 sq. miles of
territory in Labrador
for signs of minerals.
In this case two sea-
planes will be em-
ployed 1n the pre-
liminary work of
photographing
the country from the
air, and later in trans-
porting  equipment
and men from place
to place as the survey
pI'UCEE:{l:%, el I"Ilfjthfjd
that will result 1n a s
great saving of time *‘“" _
and labour. L S )

The advantages 3 s RN g
and wvalue of aenal
surveys also are be-

{;Ult’iil’lg rt}l:l:l-_;nitit:d In A busy scene in the assembly
in the foreground are Junkers Ju.52,3ms, and in the

China, and at Tungchi "
University a fully 4
equipped Institute for Aerial Survey will
shortly be established under the direction
of a German expert.

First British Night Air Mail Service

The first British night air mail service
began on 27th July last, when a D.H.86
aeroplane of British Airways Ltd., left
Gatwick for Cologne and Hanover. The
service is being worked 1n co-operation
with A.B. Aerotransport, of OSweden.
The machines leave Great DBritain at
10 p.m. on Mondays, Wednesdays and
Fridays, and set out from OSweden at
1.30 a.m. on Tuesdays, Thursdays and
Saturdays. The mails flown from England
are handed over to the Swedish company |
at Hanover, where those for England
are collected a few hours lat er. Eventually
a throaza aic mail s:cvic: to and from
Stockholm is to be operated.

‘“‘Bristol’’-Engined Military Aircraft

At least 14 of the various types of
military aircraft now on order by the Air
Ministry in connection with the R.A.F.
expansion scheme have Bristol engines.
Orders recently placed include a large
number of Gloster ‘‘Gladiator’” multi-gun
fighters fitted with Bristol “"Mercury XI”
engines, and several of the Fighter squad-
rons of the R.A.F. will be equipped with

these machines. The “‘Gladiator’” was
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Air Transport in New Guinea

It is 10 years since the first prospectors in
New Guinea forced their way inland
through the jungle and discovered the rich
coldfields in the Wau area of the moun-
tainous interior. Their discovery resulted in
the opening of important gold mines in that
district, but until recently the lack of
efficient transport for equipment and food
supplies hindered full and efficient working.
It took the native bearers 14 days to carry
loads up from the
coast town of Sala-
maua to Wau,

The introduction of
air transport has
changed all this, and
the district 15 now
served by air services
that fly regularly be-
tween Salamaua and
the gold mines. lEach
load has to be tlown
over jungle-clad
mountains, but 1n
spite of this one of the
companies operating
the services has car-
ried a total of 30,000
tons of freight and
considerably MOTre
than 30,000 passen-
gers. In addition to
ore and mining equip-
ment, the freight air-
craft carry a remark-
able variety of loads.
One batch of cargo
recently flown up to
Wau included barrels
of cement, ftins of

shop at the Junkers aircraft factory, Dessau, Germany. The light-coloured air liners kﬂrﬂsane, 12:-:1;._:;5 of rice

described and illustrated in the “M.M."
of July last. Many Westland "“Wallace™
general purpose aeroplanes, which have
Bristol “Pegasus’ engines, also are on
order, and one of the new Bomber squad-
rons will be provided with Vickers " Vilde-
beest” torpedo bombers, with Bristol
“Pegasus 111" engines, a type of military
aircraft supplied to two of the squadrons
stationed at Singapore.

Large Aerodrome for Rangoon

A new aerodrome is to be built near
Rangoon at an estimated cost of about
£70,000. The existing aerodrome is at
Mingaladon, about 12 miles from Rangoon,
and is used by Imperial Airways, Air F'rance
and K.L.M. It has become inadequate, and
the new aerodrome will be larger, with a
runway 1,130 yd. in length, whereas that at
Mingaladon is only 800 yd. in length.

background is a D.L.H. machine. This illustration is reproduced and flour. sheets of
courtesy of Junkers Flugzeug Und Motorenwerke A.-G. .

corrugated iron, cases
of tinned food and meat, and metal
telegraph poles!

When the loads are landed at the aero-
drome at Wau, portions are now transie rred
to other aeroplanes and flown on to Rama,
Watut, Roaring Creek and other subsidiary
landing grounds. Surveyors and  pros-
pectors are penetrating steadily fa rther
inland, and several thousand Europea ns in
New Guinea now depend upon air ir ans-
port for rapid conveyance and for reg ular
receipt of their supplies.

Newcastle Airport Lighting Equipment

The municipal airport at Newcastle-upon-
Tyne will shortly be provided with exten-
sive lighting equipment. This will include a
complete installation of boundary and ob-
struction lights, an illuminated wind indi-
cator, three fixed and powerful floodlights,
and automatic switch-control gear.
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A Famous French Pioneer, Airman

The recent death of M. Louis Blériot

[ removed one of the earliest French pioneers

of aviation. Many excellent monoplane

types of aircraft have been produced to his

designs, but it is as the first man to fly

across the English Channel that he is best
remembered in this country.

Blériot was born in 1873, and when in |
his twenties began to
devote his spare time and
money to designing and
experimenting with
aeroplanes, chiefly of the
monoplane type. In spite
of many failures and
crashes he persevered
until he won success. He

accomplished his first
notable flight in October
1908 when he flew from
Toury to Artenay, a dis-
tance of nine miles in a
Blériot monoplane. The
return trip was also made
by air. In 1909 he set up
an aircraft establishment
at Neuilly aerodrome,
and the same year creat-
ed a sensation by making
a flight with two passen-

gers. Interest in the man
and his machine was
heightened by the public
exhibition of his No. 11
monoplane at the Paris
Salon. This machine was
only 28 ft. in span, and
was fitted with a 25-h.p.
Anzani three-cvlinder air-cooled engine.

The same vyear Blériot and Latham,
another enthusiast, competed f{for the
“Daily Mail” £1,000 prize offered for the
first successful cross-Channel flight. Latham
tried first, and although he made a good
take-off he eventually came down 1n the
sea, but fortunately he was rescued.
Blériot made his attempt shortly afterward
and used the machine that had been shown
in Paris. He took off from Baraques, near
Calais, at 4.40 a.m. on 25th July, i1n the
presence of a group of well-wishers who
had come to see him start upon his
great adventure. The navigating equip-
ment of his machine was very
meagre compared with that ol
a modern aeroplane, and did
not even include a compass.
He had to rely upon his spec-
tators, therefore, to point out
to him the direction of Dover
as soon as he was in the air, and

Wind Tunnel Tests of ‘‘Flying Flea'

The criticism of the “Flying Flea’ ultra-
light aeroplane designed by M. Henri
Mignet that has followed upon several
crashes of small machines of this type
gave special interest to the full-scale
tests carried out recently in the wind-
tunnel at the Chalais-Meudon research
station, in France. The tests revealed

lmpenal Alrways unes
by courtesy of Imperial Airways Lid., and Kodak Ltd.

that the safety factor of the machine

can be much increased by equipping the
front wing with controls to increase the

angle of incidence from 9 to 14 deg. A
description of the wind tunnel in which the
test was made was given in the “M.M.”
of July 1935.

The latest ‘‘Pou-du-Ciel,”” or "'Flying
Flea,”” produced by M. Mignet differs in
several respects from the first of the type, as

“*prella,’’ one of Loe "Llana’’ class, drawn up oulside [he Lustoms offices at Croydon
airport. This class of aeroplane is employed on the company’s London-Cologne-Zurich route, Photograph
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The Johannesburg Air Race
The Schlesinger air race from England to

Johannesburg, South Africa, will not be
held on the 15th of this month as originally
planned, but at the end of the month. The
later date will give competitors the benefit
of a full moon on the night-flying stage
of their trip.

Many interesting entries have been
received, including that
of Flt. Lt. T. Rose, who
will fly a B.A. “Double
Eagle,”” a new cabin
monoplane with two
D.H. "“Gipsy Six” en-
gines. Percival and Miles
aircraft are expected to
be well represented. It is
probable that Mr. David
Llewellyn and Mrs. ].
Wyndham will fly a
Percival ""Vega Gull,”
and Major Allister Miller,
the founder of South
African Airways, has
entered a “Mew Gull.” A
Miles "‘Sparrhowhawk”
is to be flown by Victor
Smith, the young South
African airman who has
flown to England to
take part in the contest.

Wireless Stations on the
East Africa Coast Route

Important technical
‘surveys, carried out 1in
connection with the
forthcoming flying-boat

route of Imperial Airways down the east
coast of Africa, have just been completed
by Captain Durrant, Superintendent of
Empire Air Routes Wireless, and Mr. R. A.
Munday, aviation expert of the Marcom
Company. During these surveys arrange-
ments were made for new wireless stations,
containing the latest forms of equipment at
eight places along the route, including
Mombasa,

Dar-es-Salaam, DBeira and
Lourenco Marques.
Capt. Durrant will next
¥ concern himself with wire-
. less developments along the
' Persian Gulf sections of the
England-Australia route.

It isinteresting to note that

he was wireless officer in
the British airship R.34 when she

made her double flight across
the Atlantic in July 1919.

Air France Traffic
During 1935 Air France carried a total of

the French destroyer "'Esco-
pette’”’ steamed across the Strait as
a guide.

Blériot flew at an altitude of about
250 ft., and his speed averaged 45

55,664 paying passengers, 1,075 tons of
freight and excess luggage, 272 tons of mail
and 245 tons of newspapers. The cross-
Channel service between LLondon and Paris
proved the most popular, and accounted for

m.p.h. Only a few people were about when
he flew over the English coast near
Dover, and a policeman on night duty
was the only person who actunally wit-
nessed the airman’s descent. He landed
in a field at 520 a.m., and in doing so
broke the airscrew and undercarriage

of his machine. These misfortunes were ‘
negligible, however, for his success had
won him a fortune. A concrete monument
on which is a representation of his aero-
plane now stands upon the spot where
he landed.

During the next few years he made
several other excellent flights, but event-
ually he gave up flying and concerned
himself solely with aircraft design and
production.

Renault “‘Bengali Junior'’ inverted, air-cooled aero engine,
the type ﬁl?eg:i in the Caudron ‘‘Aiglon’’ monoplane

| described in the article on page 518, Photograph by
courtesy of Societé des Avions Caudron, IFrance.

experience has shown some of the improve-
ments necessary to make it an efficient flying
machine. In the early machine the upper and
lower wings overlapped, but in the latest
‘ there is a vertical gap between them. The

performance of this new machine is said to
be much better than that of its predecessors.

16,042 of the passengers, while the quantity
of freight carried on 1t, 413 tons, was more
than double the amount on any other of the
company’s services. The greatest quantity
of mail was transported on the loulouse-
Casablanca route, and averaged 14 tons

per week.
French West African Air Service

Chargeurs Réunis, a French air transport
concern, are planning to establish a regular
air service between Dakar and Pointe
Noire to link up with the passenger and
mail service to South America operated
by Air France. They will use three Sikorsky
S.43 amphibians which have been ordered

| specially for the new air line.



504 THE MECCANO MAGAZINE

ENNEEEEEEEEN

EEEEEEEEeEEEEREEEEEREEEeEEEnREEEEEEEEEEEEEEEEEEEEEEEEEEE R e ERERE

Footplate Run on an Irish Compound 2-4-0 -
Smart Work by 46-year-old engine

By A Railway Engineer

EARLY all the footplate journeys that I have so far described
in the “M.M."” have been made on big modern locomotives;
the veterans that have featured in the series, such as the Highland
“Castles” and the Great Northern ““Atlantics,’”” are fair-sized
engines even by modern standards. The run about to be described,
however, was made on
one of the smallest
standard gauge (Irish)
engines still in service,
much less on express
duty. But the journey
has a greater interest
even than this, for the
engine in question, No.
57 of the Northern
Counties  Committee €
section of the LLM.S. K.,
1s one of the few re-
maining two-cylinder
compounds on  the
Worsdell-von  Borries
system.

This sturdy little en-
gine, which bears the
name "'Galgorm Castlie,”
was built as long ago as
1890 by Bever Peacock
and Co. Ltd. At that
time Mr. T. W. Wors-
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powerful 4-4-0s that were put on the road in 1903 have all been
converted to simples of a type almost identical in appearance with
the ""Castle’” class, a footplate run on one of which I described in
the “M.M." for February last. A point of exceptional interest
about these rebuilds i1s that they use the original valve gear, and
this gear was
Walschaerts. It was
fitted to all Mr. Mal-
colm's compounds, and
must have been one of
the earliest applications
of the gear in the
British Isles.

IFor some time now
“Galgorm Castle,” with
two others of the same
class, has been stationed
at Cookstown, County
lyrone; that shed has
the unique distinction
ol housing only three
engines, and all of them
two-cylinder com-
pounds.  Their most
important turn is the
working of the 12.40
p.m. through train to
Belfast, and returning
with the sharply-timed

dell was Locomotive L.M.5.R. (N.C.C., Section) Z-4-0 compound No. 57 *‘Galgorm Castle,”’ on which the trip described in this article 4.20) p.m. down: these

Su}mrimﬂndent of the was made. The engine is shown oulside the running sheds at Belfast.

North Eastern Railwav, and his two-cyvlinder compounds were
greatly distinguishing themselves. Mr. Bowman Malcolm, the
[Locomotive Engineer ol the Belfast and Northern Counties Rail-
way, as it was then, decided to try some engines of the same
general type; and they proved so successful that no further simple
express engines were built for the N.C.C. until 1914. ""Galgorm
Castle’”” has one high-pressure cylinder 16 in. in diameter and one
low pressure 23} in. in diameter, each with a stroke of 24 1n., and
both of course inside the
frames. About 10 years ago
the engine was fitted with a
new boiler a little larger and £
pitched rather higher than [}
the original, but otherwise
she remains substantially as
built 46 vears ago.

Only one of the class, No.
56, which is illustrated on
the next page, remains en-
tirely unaltered, though the
stvle of painting has been
changed twice since the en-
gine was built. Belore the
Belfast and Northern Coun-
ties Railway was taken over
by the English DMidland
Railway, the engmmes were
painted a bright myrtle
green picked ont with red
and vellow lining, and all
had polished brass domes.
Then came the new hvery

trains travel on the
N.C.C. main line to Londonderry as far as Cookstown Junction.
Between Belfast and Dunadry the 4.20 p.m. runs at real eXPress
speed to a schedule as fast as that of the “ Portrush Flver."
“Galgorm Castle” is in every way a contemporary of the famous
engines In York Railway Museum, and riding on her tootplate
seemed almost lhike stepping back into the nineteenth centurv.
But at the same time the working of this compound engine was
intensely interesting. The regulator 1s of the single-handle type
that the driver pulls over
towards him when starting
up; it has two ports, like
the “Moguls’ and other
N.C.C. engines, though this
feature was introduced when
the larger boiler was fitted.
The small port or “first
regulator’” does not give
simple working as in the
case of the Midland com-
pounds, but is used {for
ight steaming; these N.C.C.
engines are all started up
full compound. The re-
versing gear is of the
notched lever type, and one
operation only 1s necessary
to link up the valves in both
high and low-pressure cylin-
ders. The fire-box seemed
tiny by modern fashions.
Un the occasion of my
trip Driver Harkness and

that was adopted under the Cab view of one of the 2-4-0 compounds. The low-pilched boiler with the large lookout windows Fireman Nelson of Cooks-

Midland regime. It was
known officially as “invisible green, " but the actual colour was a
dark brownish olive. I'inally, when the Midland, and with 1t of
course the N.C.C. section, became part of the L.M.S.R. in 1923,
the colour was changed to Midland red. Whereas on the parent
system only the crack express locomotives are painted red, on
the N.C.C. this fine livery 1s borne by all engines.

It is strange that these little 2-4-0s, which were the first com-
pounds built for the line, should be the last to survive. The more

above it is in striking conirast to the cab layout of modern engines,

| town shed were in charge.
I'he load was of course a very light one by present-day standards—
three bogie coaches weighing 85 tons all told—but counting the
tender as part of the train the little engine was pulling quite 31
times its own weight. Working on the same proportion an LL.M.S.R.
4-6-2 ""Princess Royal” would have 300 tons behind the tender.
- We got away irom Belfast in true “Portrush Flyer' stvle. Driver
Harkness almost immediately opened out to practically full
regulator, and for the first hundred yards or so the engine was
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working 1n full forward gear, with 79 per cent. cut-off in the high-

pressure cylinder and 82 per cent. in the low. With only one low-

pressure cylinder there are but two exhausts per revolution of the

driving wheels, mnstead of the usual four in a two-cylinder simple

engine. This unfamiliar effect i1s very curious, and to anyone

watching from the lineside it gives a most deceptive idea of the |

speed at which the train is approaching.
As the speed rose

54 per cent. in the low. We passed Muckamore, 1.4 miles, in the
remarkable time of 24 minutes, and with a top speed of 53 m.p.h.
reached Antrim 3.4 miles in 5} minutes—a smart time over so
short a distance. Inclusive of the stop at Dunadry the 19.3 miles
irom Belfast had taken 28] minutes.

From Antrim onward we called at all stations, but the run
. became more interesting than ever. Few railway enthusiasts
realise the strenuous

K-

these 1solated exhausts
developed mto a tre-
mendous noise, but
about half a mile out
the lever was brought
three notches back,
giving 62 per cent. cut-
off 1n the hi}'.ﬂ'l -pressure
cylinder and 67 in the
low; in an ordinary
simple this would be
equivalent to about 40
per cent. cut-off. We
accelerated in fine style
along the level beside
Belfast Lough, and
passed Whitehouse 3.3
miles out in 5} minutes
at 49 m.p.h., but then
came the formidable
ascent over the Green-
island loop line, where
the gradient 1s 1 in 76
for 3 miles.

As we passed White-
abbey the reversing lever was advanced one notch, thereby in-

creasing cut-off to 681 per cent. in the high pressure cylinder and

/3 per cent. in the low. Climbing splendidly over the stately rein-

forced concrete viaduct at Bleach Green, speed settled down to a

steady 32 m.p.h. on the steepest part of the bank. This was really
fine work; 1t compares in a most interesting way with the run on
the “"North Atlantic Express’ that 1 described in the January
Il'L'lﬁ'le:I’ of the “M.M."” On the latter run one of the powerful

“Moguls™ hauling 190 tons fell to 36} m.p.h. on this same ascent,
even though being worked with full regulator and 40 per cent.
cut-off. So "Galgorm Castle”” passed Ballyclare Junction, which
marks the end nf the worst climbing, in 1 H minutes from Belfast,
8.2 miles: this was half a minute less than the schedule of thc
“Portrush Flyer.’

Alter passing Ballyclare Junction a very severe permanent way
slowing was 1n force, where
speed had to be reduced to
15 m.p.h.; but just beyond
this point the long descent
to Antrim begins and speed
was regamned very quickly
on the 1 i 180 grade. In
barely 1§ mules we acceler-
ated from 15 to 57 m.p.h.,
and on passing Doagh,
Driver Harkness changed
over to the first regulator,
for the only time on the
whole run, and the lever
was brought still farther
back, giving cut-offs of 48
per cent. 1n the high-pres-
sure and 54 1 the low-
pressure cylinder.

Riding on a 2-4-0 engine
at 60 m.p.h. and over can be
a tempestuous business, and
between Doagh and our first
stop, Dunadry, “Galgorm
Castle” really ran wild. She did not become violently rough like
some engines of which I have previously written, but dev eloped
a pLLulmr bouncing action. Near Templepatrick speed rose to
65 m.p.h.,, and at this pace the shghtest curve set up a hearty
sileways roll ; in addition! So we reached Dunadry, 15.9 miles from
Belfast, in 22§ minutes—three-quarters of a minute early despite
the check. Our net time of 214 minutes gave an average speed of
44} m.p.h., a fine figure, including as it Llld the E:rmmaldml ascent.

liﬁsiartlug Il was treated to the rare .'::-}JI':!Li icle of a steam loco-
motive being driven absolutely “‘all out’; wide open regulator,
full forward gear. The engine was a little bit sluggish for the first
20 yards, but after that we got away in tremendous style, and
about three-quarters ol a mile out the lever was pulled four notches
back, giving 48 per cent. cut-off in the high-pressure cylinder and

L.M.S.R. (N.C.C, Section) No. 51, one of the three remaining 2-4-0 compounds mentioned in this article, This
photograph shows very clearly the tablet exchange apparatus on the cab side.

This photograph of 2-4-0 No, 56 is of special interest, as it shows the original condition of these com-
pounds, as built in 1890. The small boiler and the gcneraﬂy diminutive characteristics will be noted.

and exacting work re-
quired on the footplate
with a stopping train,
especlally where, as m
this case, the station to
station timings are
tight. Iull regulator
and full forward gear
was used 1n getting
away  from  every
station, but the re-
versing  lever  was
usually brought to the
third or fourth notch
after the first half mile
Or so; on every section,
however, full regulator
was used from start to
finish.

Such a run demands
not only skilful engine-
manship, but real
physical effort on the
part of the driver. A
regulator under steam
takes some shifting, and a notched lever reversing gear is worse;
both controls were being altered every few minutes, and I noticed
that “"Galgorm Castie” had been fitted with a steel plate on the
front of the reversing rack, so that by putting one foot against it
the driver can get more purchase on the lever. Very sound judg-
ment is needed in stopping at intermediate stations, for the plat-
forms are short, and even with a three-coach train care is needed
in drawing up. At the same time whole minutes may be lost by
too slow an approach, but on this journey I was astonished at the
way m which Dnver Harkness maintained full speed until the
latest possible moment and then made a perfect stop, every time.
Added to all this, 1n the one and a halt minutes we stood at Cooks-
town Junction tlle crew actually found time to take water!

How well the strenuous task of working this train was discharged
1s shown by the very smart runs made on the branch. We had to
pick up a four-wheeled van
at Antrim, which meant
backing right into the
sidings of the adjoining
Great Northern station: it
made us 3 minutes late
away, but sure enough we
were Into Magherafelt on
time. The first lap of 3.1
miles to Cookstown Junc-
tion took 5% minutes, speed
rising to 49 m.p.h. on the
1 in 213 rise. The branch is
single-tracked, but tablets
were of course exchanged
by hand while standing at
the stations.

From Cookstown Junc-
tion the branch swings
away westward from the
main line, and in the first
short run of 2 miles, to
Randalstown, we attained
48 m.p.h.; this length was
completed in 4} minutes. On the next section the line approaches
the shores of Lough Neagh. This great lake 1s very wide, and being
surrounded by low-lying country looks just like the sea; far away to
the south could be seen the mountains of County Armagh, and on
a serene evening in late spring with scarcely a cloud in the sky it
made a very lovely picture. The freshness of the trees and the
brilliance of gorse newly in bloom formed a serious counter-
attraction to the exploits of “Galgorm Castle,” which by now was
racing along in gallant style. We ran the 5} miles from Randals-
town to Staffordstown in 81 minutes with a well-sustained maxi-
mum speed of 574 m.p.h., and some even faster running was made
on the next section, where the 3% miles on to Toome took only
5% minutes start to stop; in this short distance speed rose to 581
miles pPer hour. (Continued al fool of nevt page)
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Footplate Terms Explained

The Economical Use of Steam
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HE articles by “A Railway Engineer,”" describing footplate
trips, are among the most popular that have ever appeared in
the “M.M.” Large numbers of readers have written to express
their keen enjoyment of these articles and to demand more.

Among these letters have been some from younger readers asking

for explanations of some of the expressions used by the author,
and in order to make matters clear to every reader we deal 1n this

article with the points that have most often been raised in cor-
respondence.

A phrase that is often used by “4A Railway Engineer” refers to
running at a “‘cut-off”’ of so much per cent. This phrase is connected
with the supply of steam to the cylinders. Steam is not admitted
to each cylinder throughout the movement of the piston from one
end to the other. Instead it
1s cut off by means of the
valves after a certain propor-
tion of the stroke has been
completed. The point at
which this occurs 1s always
expressed as a percentage
of the stroke of the pistons,
and is described briefly as
the cut-off. Thus a “cut-oit
of 25 per cent.”” means that
the steam supply ceases
when the pistons have each
completed 25 per cent., or a
quarter, of their stroke. For
the remaining three-quar-
ters of the stroke the steam
already in the cylinders is
xpanded, driving the piston
forward or backward until
it reaches the end of its
travel. The expanded
steam is then exhausted as

the piston makes its return
journey.
This expansive use of

steam is much more economical than its admission throughout the

piston stroke. The degree of expansion permitted is regulated by
the valve gear and is controlled irom the cab by the driver. The
apparatus provided for this purpose on modern locomotives

invariably takes the form of a wheel or handle on the driver’s side

of the cab, operating on a screwed rod connected to the valve gear.
On the standard or bracket supporting the wheel and screw, it
is now usual to fit a scale marking the position of the valve gear
from full forward to full backward gear. As the wheel or handle
is revolved, an indicator or pointer is traversed on the screw along
the scale, and from this the degree of cut-off can be seen.

The term “notching up” 1s frequently used to denote the action
of shortening the cut-off, or making it occur earlier in the stroke.

This term is a reminder of the fact that at one time the valve gear

was controlled from the footplate by means of a tall lever mounted
on a notched quadrant, a catch handle fitted to the lever allowing
a block to engage in any one of the notches from full forward to

full backward gear, and thus to hold the lever in the desired
position. As the notches have to be spaced relatively far apart,
this method of valve gear control does not allow of such a fine
degree of adjustment as i1s possible with a screw gear. The lever
arrangement is still found on older locomotive designs, and also
is used on shunting engines, where quick reversing 1s a necessity.

The term ‘“‘cut-off’” in descriptions of footplate trips often 1s

associated with the words “full regulator.” The regulator valve

Footplate Run—(Continued from previous page)

Immediately after leaving Toome the
railway crosses the outlet from Lough
Neagh; this is the River Bann, which flows
due north to enter the Atlantic beyond
Coleraine. A lively run was made on to
Castledawson, 4} miles 1n 64 minutes with
a top speed of 54 m.p.h.; on this section the
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A typical footplate view showing tne regulator handle, screw reverse gear, driver’s brake vahre,:'_
the fireholefdoor and numerous other important fittings. The water gaugﬁ can be seen, one at each; ments of the regulator

4side of the regulator handle. Photograph by Mr. 0.

. lever was not brought back beyond the
third notch. The last section i1s all uphill;
ahead 1s the splendid height of Slieve
Gallion and there are rolling hills stretching
far away to the south. The 2} miles into
Magherafelt took 44 minutes, and we
arrived almost on the stroke of 5.33 p.m.

From here it is only 10 miles on to
Cookstown, but I was bound for Coleraine,

of a locomotive admits the steam from the boiler to the main
steam pipe, and so to the cylinders; and the driver opens 1t to the
extent required by means of a long handle, known as the regulator
handle, that is more or less centrally placed and is one of the most
conspicuous fittings in the cab of a locomotive. ““Full regulator”
means that the handle is pulled over to its imit, opening the steam
admission valve as widely as possible. Sometimes the regulator
valve is of special construction, with two ports, one small and
one large, and one or the other is brought into use according to
the setting of the regulator handle. The “first port,” or "first
regulator,” is used for light steaming, and the “‘second port,”
or ““main regulator,” is brought into action for the fast and heavy
work necessary on the level or on rising gradients.

The regulator handle may
stand up above its spindle,
as in the cab of the 2-4-0
compound illustrated on
page 504. With large high-
pitched boilers the spindle
1s necessarily high up in the
cab, however, and the
handle then hangs down-
wards at a convenient angle
forthedriver's management,
as 1s seen in the illustration
on this page. A short tail-
piece 1s formed at the
spindle end of the handle

and this usually works over
a small quadrant provided
with stops at each end.
The position of the tail-
piece between these stops
does not always accurately
represent the degree of
regulator opening, however,

and 1 such cases adjust-

Nock, Bushey. position have to be made by

the driver more by the “feel” than by the “eye.”

The dials of the pressure, steam heating and vacuum gauges are
sometimes referred to as ‘“‘clocks,” their circular faces and the
moving fingers making comparison with the ordinary time-piece
irresistible. The first of these three gauges shows the driver what
steam pressure, in lb. per sq. 1n., he has to work with, and
the fireman’s job is to keep this pressure up to the working

limit, or as near it as possible. The steam heating gauge shows

the steam pressure in the pipe leading to the train; before
entering this pipe the steam passes through a valve that reduces
its pressure. Two pointers on the vacuum gauge show how little
pressure there is in the train pipe and in the vacuum chamber
respectively. Its record is given in inches, corresponding to the
scale of a barometer.

The water gauge is of different form. It consists of a glass tube
connected to two cocks mounted on the boiler back or doorplate,

so that the height of water in it indicates the level of the water
in the boiler. The gauge is commonly referred to as the ‘“‘glass,”
and the term ‘“‘half glass,” for instance, means that the water 1s
half-way up the gauge tube and thus stands at about half the
normal working level in the boiler.

Another locomotive term connected with the fuelling and
watering of the engine is “‘dip,”” the word used to denote the
water scoop that is lowered from the tender to pick up water

from track troughs.

O e ————————

via the Derry Central line. Thus inished an
excellent trip. It illustrates the strenuous
work needed to operate a stopping train,
but is chiefly of note as showing what these
historic little compounds can do. Their
days are numbered, however, for m ad-
dition to the three 2-4-0s, only one other
standard gauge compound express engine
remains, the 7 tt. 4—4-0 " Parkmount.”
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How Locomotives are Cleaned
Spraying with Hot Water at High Pressure
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HERE are few finer sights than a magnificent modern locomotive
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to clean subsequently. Two kinds of this “wax’ are in use. One

that has been polished up in readiness for a long and speedy
~run at the head of a famous train. A well-groomed engine is a source

- of delight to the railway enthusiast, and gives even the most casual

observer or traveller an impression of smartness and efficiency
on the part of the company owning it.
Most drivers and firemen commence their careers as engine

cleaners, working in gangs under the general supervision of a

chargeman cleaner. The materials used are simple when cleaning

1s carried out by hand, as 1t 18 almost exclusively in this country.

Cleaning oil is drawn from storage tanks at the sheds, and is applied
by means of the familiar hand cloths that appear to be part and
parcel of the equipment of every locomotive man! The oil used
includes parafhn for removing dirt, and the degree of finish imparted
to the wiped surface
depends a great deal on
the condition of the
paint, and also on the
skill exercised by the
cleaners.

Of what we may
term the spectacular
parts of the locomotive,
as opposed to the work-
ing parts, perhaps the
easiest portions to deal
with are the cab and
tank sides, splashers
and similar details. The
boiler is the most
prominent part of the
modern locomotive,
and if its jacket i1s in
good condition and well
cleaned the whole of
the engine has a good
appearance. Unfortun-
ately the upper surface
of the boiler i1s liable to
suffer from the effects of
smoke and soot from the
chimney, and therefore
tends to blacken on an
engine that i1s finished
in colour. The surface
underneath the boiler
barrel is protected from
smoke from the chim-
ney, but is liable to be blackened in patches from making acquaint-
ance with the small flares used by enginemen and shed staff as
aids to inspection. Dirt tends to accumulate also at any joint or
raised surface, such as the bands encircling the boiler casing,
especially if wiping 1s carried out across them.,

The tender sides present a broad flat unbroken surface that at
first sight would appear to be i1deal for good cleaning effects.
It is'difficult to maintain a permanently good effect on the sides,
however, for several reasons. Dust thrown up by the engine in
course of travelling settles on the tender sides, which also are
subject to splashes when water 1s picked up. Coal dust from
the footplate i1s blown back when on the run, and the tender is so
near the footplate that it collects ash when fire cleaning or fire
dropping 1s carried out. A point of interest i1s that oil is frequently
Hung off the rapidly moving rods of modern locomotives having
outside valve gear, when travelling at high speed. This 1s blown
back i1n streaks on to the tender, and sometimes on to the train,
where dirt sticks to 1it.

An 1nteresting practice 15 now followed on the L.M.S5.KR. with
a view to preserving the fimish of a cleaned engine. This consists
in applying a special preparation developed after a considerable
amount of work on the part of the technical research authorities
at Derby. The preparation is viscous, and smells strongly of
ammonia, and 1t deposits a coating of wax on the cleaned sur-
faces. A splendid finish is given to engines treated with it, and
it helps to preserve their paintwork as well as making them easier

A cleaner at work on Lue poller ol an L.iv.is.og, ™"
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ment, as it becomes blackened by the soot and smoke from the chimney.

i1s for black engines, and the other is employed on the more select

classes of engines that are finished in red, such as the ‘“‘Princesses,”
“"Royal Scots” and “ Jubilees.”

Cleaning a large express engine thoroughly involves much
time and labour. To make a big tender engine presentable means
a day’s work for perhaps three or four cleaners, and they will use
anything up to 48 hand cloths on the job! It is not surprising
therefore to find that efforts have been made to speed up the
work, especially in America and Canada, by the introduction
of spray cleaning. Steam and hot water under pressure are pro-
jected on to the dirty surfaces by means of a special portable
spraying gun, and its forcible application removes the accumu-
lated dirt in a fraction of the time required for hand wiping. Similar
equipment has been
experimented with on
the L.N.E.R., and with
it two men can com-
pletely clean an engine
in a short time. AS
time goes on it will be
interesting to
see whether the me-
chanisation of running
shed equipment 15 ex-
tended to include the
installation of such
apparatus as a regular

feature.

Perhaps the most 1n-
teresting application of
this form of cleaning
comes from Canada,
where a special engine
cleaning plant has been
installed at the Turcot
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