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Fvery boy can build Meccano models—and make them work, just like

Al
the real thing. Meccanc parts are r1eal interchangeable engineering f}
parts in miniature. They builld & never-ending succession ol superb :
models - h”'ﬂﬁﬁ’ﬁ. clocks, cranes, towers asroplanas, locomotives, g
machine tools—in fact, everything that interests boys. You cant starl '

Meccano oo soon; and }‘-’JMJH never lose |ri|*.r?--r£-.~3t—1!”1f3|'f=. s always

something new to make

The No 0 Meccano Outlit costs 3/6. There are ten other outlits available

78

numbered 1 to 10, priced trom 57- to 280/-

Prices subject to alteration
without notice

Fhis 15 a finewworking
madel of an Elvvated
Jib Corane built warh
Citerne o, 4.

r
e —

MECCANDO LIMITED
BIMNS ROAD
LIVERPOOL 13

IMPORTANT NOTICE

THE MECCANO PART-EXCHANGE SCHEME
HAS BEEN TEMPORARILY SUSPENDED
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PERFECT HAIR DRESSING

N HANDY JARS, BOTTLES AND TUBES 4§ /- Larger Sizes 1/6, 1/9,2/6

County Perfumery Co., Ltd., N. Circular Rd., W. Twyford, N.W.10 rovds 709F

Megow
Balsa Flying Kits

“"Endeavour” Yachts

TRE VITA BATTERY SAVER BULBS

MARE EACH BATTERY YOU USE LAST AS LONG AS TEN
Ref. 124, 2.5v. with 11imm. Ball Balloon and M.E.5. Cap for use

Kits for 12-in. wing span Flying . | P s Parchi H
either for Head or for Rear Cvele Lamps, or for Torches, ete. ... Tid.
Models of the AERONCA, BOEING - Ref. G247. 3.5v. with 11} mm. Ball Balloon and M.E.5. Cap for use
P12E, CURTISS PURSUIT, HELL cither for Head or for Rear Cycle Lamps, or for Torches, ete. ... Tid.
DIVER, LOCKHEED VEGA —_— e . s , =
: hiw | STINSON RELIANT, TAYLOR TRE VITA ECONOMY BULBS

CUB, VULTEE VIA, WACO,

MMAKYE EALD ) ATTERY VT o g . NG ~ :
CURTISS FALCON, SPAD. SOP- MARKE EACH BATTERY YOU USE LAST AS LONG AS FIVI

WITH CAMEL. NIEUPORT. GULE Rel. G246. 2.5v. with 11}mm. Ball Balloon and M.E.5. Cap for use
L | HAWEK HGHI:”JET MOTH | MILES gither for Head or for Rear Cycle Lamps, or for Torches, ete. ... Tid.
' MAGISTER : Ref. G248, 3.5v. with 11{mm. Ball Balloon and M.E.S. Cap for use

These new Yachts are the latest thing for fast biica: 11 Fnst:;e . either for Head or f{:ur Rear Cvcle Lamps, or f-"-r [orches, ete, ... Tid.
racing work. All of the hulls are hand made in ' ' WHEN REALLY BRILLIANT LIGHT IS REQUIRED
best yellow pine. Cabin skylight extra, Kits for 24-in. wing span Flying TRE VITA BRIGHT LIGHT BU LBS

Sk E”fé’é"éﬂ?—’rgi”rﬁ-l?:igi"éﬂ? WILL GIVE YOU THE BRIGHTEST LIGHT PROCURABLE
17-In. Yacht with automatic rudder ...13/10 EEHSGLIDATED’ P/30 F,ﬁ,m: Ref. G245. 1.5v. with 11imm. Ball Balloon and M.L.S, Cap for use
21-in. Yacht with automatic rudder ... 21/3 CHILD HAWKER FIIGHTEH either for Head or for Rear Cvele Lamps, or for Torches, ete. ... Tid.

27-in. Yacht with Braine type steering... 45/5 Ref. 8257. 2.5v. with 11}mm. Ball Balloon and M.E.S. Cap for use
= . 4 CUTHEY FHIVVRS, SICERIAIN Sad either for Head or for Rear Cycle Lamps, or for Torches, ete. ... Tid.

35-in. Yacht with Braine t t - :
e NeS/pe stesring e/ MERRILL'S VULTEE. Price 1" 6. Rel. G258. 3.5v. with 11imm. Ball Balloon and M.E.5. Cap for use
Carriage extra. Postage 4d. either for Hmri or for Rear Cvycle Lmnpa. or for Torches, ete. ... Tid.

For REAR LAMPS usze
Ref. G125, 1.5v. with 11}{mm. Ball Balloon and M.E.5. Cap e 134,

WITH COYCLE DYNAMOS — TRE VITA *“TUBA" GIVE LIGHT AT

BOND's 0' EUSTON ROAD LTD' WALKING SPEED.

35:7‘..r EUStOn Rﬂad, LOHan N.WJ Send for Price List.  Individual bulbs supplied. @ No charge for postage.
lelephone: EUSton 5441-2 Fst, 1887 vitality Bulbs Ltd., Neville Place, Wood Green, London N.22

TAKE YOUR FIRST STEP IN MODEL LOCOMOTIVE BUILDING

There must be hundreds of model railway enthusiasts who aspire to build a
“live steam’ locomotive, but who have not yet achieved this end.

So they will welcome the complete kit of parts placed on the market by

Bassett-Lowke Ltd. for building a gauge "Q" L.M.S. steam Mogul. The kit is

supplied ready for assembly with no other aid than such simple tools as

files, screwdriver and soldering iron and at £4-0-0, post paid, is WONDERFUL

VALUE. An illustrated booklet on how to build the model is included with the
set, or can be obtained separately, price éd.

Hundreds of small castings and fittings for every type of model locomotive,

engine or boiler, etc., are shown in Bassett-Lowke’'s new edition AB.17 )
llustrated is a pictule of @ 2% inch gauge, § inch scale, “FLYING SCOTSMAN" locomotive, and

catalogue, 8d. post free. for the more advanced model builder we have sets of drawings, castings and materials for its

G.EJT, Gauge B ! g RE”WE}"S, 3d, TT*ITr Gauge "“*00" RE“WEI’}"E, 2d. building, either high pressure steam or coal fired. Send for the [ree list of parts. Sixpenny
booklet on how to make it also availlable.

BASSETT-LOWKE LTD” NORTHAMPTON LONDON: 112, High Holborn, W.C.1

MANCHESTER: 28, Corporation 5t.
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Astra’s splendid working model of the
3.7 A.A. GUN

Patent 492977 Cat. No. 18

This working model of the famous 3.7 Gun
s the finest example of its type on the market.
With a 9-inch Barrel, automatic Range finding
dial, gear operated traverse and elevation
controls and breech mechanism, all the features
of a real gun are incorporated. Projectiles are
fired by means of caps loaded in a shell case
as in a real gun.

S SRR — FEERARNCS E PRICE, complete with projectiles, 42/-
- OTHER GUNS FROM 211

.

WRITE NOW ior our new illustrated catalogue, post free from the sole manufacturers, patentees and distributors—

ASTRA PHAROS LTD., Dept. M, Landor Works, Askew Road, London W.12 oo sush 2472

OBTAINABLE AT ALL GOOD STORES AND TOY SHOPS

S80YS! TRY YOUR SKILL WITH RELIABLE

sports coops From HAMI EYS

HAMLEY BROTHERS LTD.
Telephone: REGENT 3161

l_;_'.ﬂri_". L TR I el i~

HEM’&' the

]

REAL Iil]l]I]S

n mmmture

i SR WO )RS

+ L.M.S. Etﬂﬂdard ﬂ &6-0 Tﬂnk
Electric 6-8 volts, Gauge *'0,"’

Photo: Hlford Galleries

Makes you look twice, doesn't it? Like everything
else from the MILBRO factory, this precision-built
model is a scaled-down replica of the real thing. For
MILBRO engineers, you know, work to limits of not
less than .001 of an inch!

M B R'G
catalogue describing full

TRUE-TO-SCALE
range of MILBRO models

MODELS OF PERFECTION

MILLS BROS. (Model Engineers) LTD., DEPT. M.M.
ST. MARY'S ROAD, SHEFFIELD

LONDON SHOWROOMS: 2, Victoria Colonnade,
Southampton Row, W.C.]

-

% VISIT LONDON'S
LEADING SPORTS

_—l'-.

H AM L EYS 200-202, REGENT STREET

HAMLEY BROTHERS LTD. LONDON W.1
TELEPHONE: REGENT 3161

Victoria House
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IN FULL FLIGHT /

FAST AND STABLE IN THE AIR

Produced by watch-precision

machinery i1n the largest model

aeroplane factory in the world

by International Model Aircraft
Limited. Obtainable at all good

toyshops and stores

A READY-TO-FLY MODEL

Write for details of other models.
Sole Concessionaires : LINES BROS. LTD., TRIANG WORKS, MORDEN ROAD, LONDON, S.W. 10
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Among the most popular Dinky Toys models are the Mechanised Units of the

British Army. They include two Royal Tank Corps Sets, an accurately modelled

Mobile Anti-Aircraft Unit, an 18-pounder Quick-Firing Field Gun Unit and Rovyal
Artillery and Royal Tank Corps Personnel.

ROYAL TANK CORPS MEDIUM TANK SET 150b 150¢
Dinky Toys No. 150
each 24d.

No. 150a Oificer

No. 150t  Private, sitting [two in set) ... . 2d.

No. 150c  Private, standing (two in set) .. ” 2d.

No. 150e N.CQO. " id.
t.!__,r Price of complete set 1/-

I131d 150d 151c

St T _MOBILE ANTI-AIRCRAFT UNIT

MNo. 151a Medium Tank each Z7-
No. 151b  Transport Wagon £ . 1a
No, 15lc  Cooker Trailer ... - . 9d.
No. 151d Water Tank Trailer ; . bd.
NMo. 150d Driver - . dd.

Price of complele 21 §79

Dinky Toys No. 1)

Comprises scale models of a Quick-Firing Anti-Aircraft Gun mounted on
a mobile platform and a Searchlight mounted on a lorry. Both Gun and
— searchlight have elevating and traversing movements. Price 47- par set

| e (AN % 2N

Dinky Toys Mo. 154
This tine set contains the principal units of a modern mechanised army

MECHANISED ARMY

=l

I -

g g

— —
R .

ROYAL TANK CORPS LIGHT TANK SET

it includes the following items: 150d 152b 152¢
Royal Tank Corps Medium Tank Set (Dinky Toys Mo, 151) without driver -
Royal Tank Corps Light Tank Set (Dinky Toys No. 152) without driver. Dinky Toys No. 152
Mobile Anti-Aircraft Unit (Dinky Toys No. 161). No. 152a Light Tank gach 145 No. 152c Austin Seven Car each 6d.
18-Pounder Quick-Firing Field Gun Unit (Dinky Toys No. 162) No. 152b Reconnaissance Car ., 145 No. 150d Driver . 2d.
Price 157= Price of complete sat 376
18-POUNDER QUICK-FIRING FIELD GUN UNIT ROYAL ARTILLERY PERSONNEL
Dinky Toys No. 160
F-::arl use with Dinky Toys No 161, Mobile Anti-Aircraf E
Unit and No. 162, 18-pounder Quick-Firing Field
Gun Uni
No. 160a N.CO. each 24d.
Me. 1605 Gunner, sitting (twe in set) w ad.
| Dinky Toys No. 162 No. 160c Gunlayer w 2d.
Comprises scale models of an 18-pounder Quick-Firing Field Gun. Trailer and Mo. 160d Gunner, standing [twe in set) ,,  2d,
“Light Dragon” Motor Traclor. Price 37« per sel Price of complete set 1/- 1404 1606 1&60¢

Prices of all Dinky Toys are subject to alteration without notice.
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A FASCINATING
COLLECTING HOBBY

JUNKERS JU 89 HEAVY BOMBER
(German Service colours)

L

AT N o
ST

Dinky Toys No. 67a

Model of the Junkers Ju 89, ane of the largest
neavy bombers employed by the German Aif

Force. Price 1/6 each

Bt

VICKERS-SUPERMARINE
"SPITFIRE"” FIGHTER

(Camouflaged)

Dinky Toys No. 62e

>cale model of the Vickers-Supermarine “Spit-
fire,"” one of the fastest fighter aircraft used by
the Royal Air Force.

No. 62e Camouflaged .« bd. sach
No, 62a Aluminium Finish ... B6d. each

AIRSPEED “ENVOY'™ MONOPLANE

Dinky Toys No. é2m

Ec.ai? model of thF Alrspeed "Envoy"” twin-
engined commercial monoplane. Assorted

colours. Price 8d. each

“"BRISTOL" BLENHEIM BOMBER
(Camouflaged)

()

ar .
_‘“xﬁﬂ\,;‘

ViSRS

- -

Dinky Toys No, 62d

Realistic mﬂdﬂll of the latest "Bristol” Blenheim
Bomber extensively used oy Ltha Royal At Force

No. 62d Camouflaged oo 9d. each
No. 62b Aluminium Finish .., 9d. each

FAIREY “"BATTLE"™ BOMBER
(Camouflaged)

Ihe Dinky Toys aeroplanes owe their popularity to their
scale proportions, wealth of detail and attractive finish.

Here is a selection from the extensive range

NEW THIS MONTH!

AIRCRAFT IN SERVICE CAMOUFLAGE

Dinky loys NO. &8

This excellent Aeroplane Sel contains an interesting range of British military
and civil types, in Service camoufilage. On the military side there are the
famous "'Spitfira” and “Hurricane' fighters. Bomber types represented are the
"Blenheim,'”” "Battle” and "“Whitley.,” and the civil aircraft included are the
"Ensign’' and "'Frobisher"” liners. Price 10/6

CAMOUFLAGED AEROPLANE SET

&6d Hbe
Dinky Toys No. &6
No, 66a Heavy Bomber ... e .« each 11d.
No. 66b Dive-Bomber Fighte s iaia cod . id.
No. 66c Two-Seater Fighter - id.
No. é6d Torpedo Dive-Bomber ... s * 8d.
Mo, 66 Medium Bomber .., iia an - 9d.
No. 661 Armmy Co-oparation Autogiro . id,

Price of complete set 4/-

SALOON CARS

Dinky Toys No. 39

OVER 300
VARIETIES

HAWKER ""HURRICANE"
SINGLE-SEATER FIGHTER
(Camouflaged)

(%

Dinky Toys No. 62h

Scale model of the Hawker “"Hurricane™
single-seater fighter extensively used by

the R.AF. Price Bd. =ach

BOEING ""FLYING FORTRESS"

Dinky Toys No. é2g

Scale model of Boeing B-17 “Flying Fortress,™
ona of the fastest bombers In the world, and
extensively used by the United States Army Air

Corps. Price 1/2 sach

ARMSTRONG WHITWORTH
“"WHITLEY" BOMBER

(Camouflaged)

Dinky Toys No., 621

Scale model of the “"Whitlay" long-range
heavy bomber adopted by the R.AF.
Price 1]3 each

IMPERIAL AIRWAYS
“FROBISHER™ CLASS LINER

Dinky Toys No. é2w

Scale model of the Imperial Airways “Frobisher’
class liner, Three models available named

“Frobisher,” “"Falcon” and *‘Fortuna.'
Price 1/3 each

MAYD COMPOSITE AIRCRAFT

No. 3%¥a8 Packard "Super 8" Touring Sedan ..« @ach 1/3 Dinky Toys No. &3
No. 390  Oldsmobile “Six" Sedan ... . i we v e o 1/3 Scale modal of the Mayo Composite Aircraft.
Dinky Toys No. 60s No. 39c Lincoln “"Zephyr” Coupe ... PRI, - Price 2/6 each
Scala model of i | No. 39d Buick “Viceroy" Saloon - o = i ot T t the ah be h
&l ol the well-known medium bomber No. 3%e Chrysler "Royal™ Sedan - e ge @ components of the above can be purchasec
used in large numbers by the RAF. No. 39f  Siudebaker "“State Commander” Coupe ... v, w VD SEpRNRN

No, 63a Flying Boat **Maia’ ... each 1/B

Price
Bd. each No. 63b Seaplane “Mercury” ... . 1/-

Price of complete set T/B

DINKY TOYS ARE MANUFACTURED BY MECCANO LIMITED, LIVERPOOL

Prices of all Dinky Toys are subject to alteration without notice.
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“UNITY” BOY'S CYCLE No. |16 PB TRI-ANG TRICYCLE No. E2 (Regd. Trade Mark)

16 in. frame. Finest quality British tube. Wheels 16 in. x 1§ in. CHROMIUM- Cycle chain drive with free-wheel, Frame and forks best quality weldless
PLATED rims. Dunlop pneumatic tyres. Roller lever pattern brakes. TRI-ANG TOYS ¢ycle tubing. 16 in, front and rear h-:'htr:ls, 14 in. lﬂlﬂt]l.".!:.i 5pupge~ruhb=r
Three-coil saddle. 4§ in.x } in. roller chain. Ball-bearings throughout. Obtainable frem a'l tyres. Roller lever brake. Ball-bearings throughout. Coil spring saddle.
Complete with eguipment and finished in black, blue or maroon, All usual Good Toy Shops an | CHROMIUM FITTINGS. Black, blue or maroon.

bright parts CHROMIUM-PLATED. Ages 7 1o 11. C o o

MINIC

ALL TO SCALE CLOCKWORK TOYS

Almost every type of road transport is represented. Each
model Is strongly constructed and fitted with long running
mechanism and some are fitted with el=crric lights. OVER

EIGHTY MODELS FROM WHICH TO CHOOSE.

AND NOW!

MINIC SCALE MODEL

BALLOON BARRAGE

Made up Clockwork Winch Lorry with Gas
Cylinder Trailer and Construction Kit for Balloon.

MINIC Traffic Control Car,
LENGTH 7 ins,

Boxed complete with pulley as illustrated and
full working plans and instructions.

MINIC Vauxhall Cabriclet.

Also obtainable in camouflage colours
LENGTH 5 ins.

MINIC Six Wheel Army Lorry.
Also obrainable in camouflage colours. - MINIC Tip Lorry.
LENGTH 51 ins. LENGTH 5§ ins.

- k'

MINIC Searchlight Lorry
with Electric Searchlight and Bacttery.
LENGTH 51 ins.

MINIC Canvas Tilt Lorry.

Also obtainable in camouflage colours.
LENGTH 51 ins.

\CWELL B P FUEL DI

MINIC Scsle Mode! Balloon Barrage MINIC Mechanical Horse
with made up Clockwork Winch Lorry. and Ful':l* Oil  Tanker.
MINIC Breakdown Lorry. Also obtainable in Pool
Also obtainable in camouflage colours. LENGTH of Winch Lorry and Trailer @ ins. colour or camu_uﬂagt.
LENGTH 5 ins. LENGTH of Barrage Balloon 131 ins. LENGTH of Cable 18 [t. LENGTH 7 ins.

Made by LINES BROS. LTD., Tri-ang Works, LONDON 5.W.19



Next Month:

Editorial Olhice:

Binns Road, Liverpoo! 13

England

The Paper Shortage

As a result of the paper shortage,
which is now very acute, 1t will be
necessary after this month to reduce
the size of the “M.M." 1 make this
announcement with great reluctance,
as I have so many interesting articles
in preparation; but I am sure that
readers will appreciate the necessity

for the reduction, which applies
ecqually to all magazines.
[ have not vet decided exactly

what changes will be involved. As
far as possible all the regular
features will be retained though

perhaps in shghtly shortened ff:-nn
and of course special articles, such
as the splendid one on Artillery by
Captain J. E. A. Whitman in this
1Issue, will appear every month. In
tact. the old "“"M.M.” will be as
interesting as ever, but there will
not be quite so much of 1t.

[ shall be glad to receive sug-
gestions {from readers as to the
things that must be included 1n each
month, and those that can be re-
duced or even be done without
entirely during the war period.

[ want readers to note specially
that, although the costs ot producing
the “M.M.” have risen considerably,
there will be no wmcrease wn Pprice.

| am still receiving moans from
readers who have neglected to place
a regular order for the “M.M.” and
as a result have found themselves
unable to obtain a copy. Once again
| must remind all readers that they
can never be certain of securing a

copy unless they place a regular
order.
I had hoped to publish this

month me:rt]wr full-page statcment
of the "M.M." Radio I'und but
unfortunately it was _rowded out.
[t will appear without fail next
month. In the meantime I want
every reader who has not already
done so to send me a contribution.

HOW SCIENCE AIDS THE G-MEN"

MAGAZINE -

With the Editor

el _-.': R e e e S R
NEEmE . - g:. B S
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General Maxime Weygand, Chief of the French General Staff
and Commander-in-Chief in all theatres of war.

317

Publishing Date:

Ist August

Leaders in the War

X. General Maxime Weygand

(zeneral Maxime
born at Brusselsin 1867. He became
a naturalised Frenchman, entered
the French Military College at St.
Cyr in 1885, and later passed to the
Cavalry School at Saumur. He rosc
by successive promotions to com-
mand of the 5th Hussars in 1912, and
four years later he became a General
of Brigade. In September 1914 he
was appointed Chief Staff Officer to
Marshal IFoch and he played a big
part in military operations during
1914-16. In the winter of 1917-18
he became the representative of
France on the Inter-Allied Wai
Counecil at Versailles.

When, 1n the critical days of
March 1918, Marshal Foch was
appointed Generalisssmo of the
Allied Forces on the Western Front,
Weyvgand once more became lnh
Chief of Staff, and showed his skill
in large-scale operations.

In August of 1920 Weygand was
sent to Warsaw to help the Polish
High Command in their seemingly
hopeless task of stemming the
Soviet invasion. Although the enemy
were only 32 miles from the city, he
re-organised the Polish Army and
launched an offensive with such
success that by December the enemyv
were retreating.

Subsequently Weygand was ap-
pointed High Commissioner in Syria
at a time of rebellion there, and had
lurther opportunities of showing his
ereat ability as a military organiser.
After the present war broke out he
was appointed Allled Commande:
in the Near East. In May last he
was recalled to become Chief of the
'rench General Staff and Com-
mander-in-Chief in all theatres ol
war. In spite of his 73 years, General
Weygand 1s as energetic as a
voung man,

Wevgand was
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Gardening Without Soil

Growing Vegetables in Water and Sand

HE latest method of horticulture

1s growing plants without soil,
In sawdust and water. As everyone
knows, light, air, water, mineral
salts, and a support for the root
processes are the requirements of
plant growth. Soil 1s merely
Nature's expedient for
providing the last three
essentials, and 1t 1s by no
means an 1deal medium,
subject as 1t 1s to such
detriments as drought and
flood, and garden pests
and weeds.

The {fact that plants
could be grown without
soll has been known to ex-
perimental botanists for
over 50 years, It was not
until some 10 years ago
however that soil-less
culture of plants broke
laboratory bounds, and
was applhed to practical
horticulture. 1t was Dr.
W. F. Gericke, of the
Agricultural Department
of the University of Cali-
fornia, who first demon-
strated to an astonished
world the possibilities of
soil-less agriculture, by
growing a tankful of
tomatoes to such sen-
sational heights that the
fruit had to be collected
from a ladder. Dr. Gericke
gave to the new technique
the name hydroponics.
The name 1s derived from
the Greek word geoponica,
which means the art of the
science of cultivating the
earth. It 1s also known as
chemiculture, aquaculture,
tank farming, tray horticulture, and,
more or less facetiously, bath-tub
farming.

Many misleading statements and
sensational claims were made 1n the
Press for the new form of horti-
culture. One leading London Sunday
newspaper went so far as to declare
that 1t predicted the end of large
scale farming; the world's {food
supply would be grown in a few
square miles of mineralised water
tanks. All vou had to do, according

By Harold J. Shepstone, FR.G.S.

to these writers, was to shake a
handful of mineral salts 1n a biscuit
tin to reap a rich crop. Just as
successful gardening calls for work
and patience, so good crops cannot

be raised by the new method without

These fine tomato plants, 15 ft. high, were grown in sawdust and waler,

due attention to the necessary
requirements.

Soil-less agriculture 1s a practical
proposition. Leading experimental
stations in this country have
thoroughly investigated the possi-
bilities and problems of the new
culture. Notable among them are
Rothamsted at Jealott's Hill, under
the direction of the Imperial Chemi-
cal Industries, and the Horticultural
Department of the Reading Uni-
versity. The Rothamsted work,

which is still being carried out, is
virtually a Government undertaking.

Many of our leading nurserymen

have set up experimental installa-
tions, and several horticultural firms

dl€ TIOW

offering the amateur
gardener the mnecessary
apparatus in the form of
tanks, boxes, trays, aera-
tion pumps, and the all-
essential chemical solution
already mixed and ready
for use. One London daily
newspaper has 1nstalled
some tanks on the roof of
its premises to test whether
it i1s possible for a city
dweller without a garden
to grow vegetables by the
new method on a sunny
balcony or in a backyard.

Some reference to the
wonderful crops that have
been produced under soil-
less conditions may prove
of interest. At Montebello,
in California, Dr. Gericke
has for some years past
reaped an average yearly
crop of 120 tons of tomatoes
from 8,000 plants grown in
sawdust and water on a
third of an acre under
glass. The wvine reach a
height of 15 1{t. His last
crop brought an average
price of 7d. per lb., which
works out at £6,250 per
acre. Against a crop yield
of 116 bushels per acre,
tank-grown potatoes have
produced a crop equivalent
to 2,506 bushels per acre.
Equally sensational results
have been obtained with
flowers. Dormant pruned-
back rose trees have been taken
indoors in February when the snow
was on the ground, replanted 1n sand
and provided with nutrient solution,
with the result that within a month
or six weeks they were in full bloom.

At Wake Island, a trans-Pacific
air-station, some remarkable results
have been obtained. This tiny 1sland
in the Pacific consists solely of sand
and rocky soil, virtually prohibiting
vegetation. Here water culture was
put into operation, with 120 sq. ft.
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have four trays, resting on battens
just above the level of the water.
The floor of the trays should consist
of half-inch mesh wire netting, This
should be covered with a thin layer
of excelsior (wood wool), which 1n
turn 1s covered with sawdust. Seeds
are sown in the sawdust or young
plants are set in it. The sawdust 1s
kept moist by the nutrient solution
in the tank. Aeration of the tank i1s
essential, and cheap aeration pumps
cannow be obtained. Forsmall tanks,
however, suftficient aeration can be
achieved by simply paddling the
solution for one or two minutes a day,
or by pumping air direct through the
ordinary short flex of a bicycle
pump. lf the nutrient solution is heat-
ed, quicker crops can be obtained.

Nutrient solutions can be had from
the nurseries mixed ready for use;
Or you can make up your own, and
there are several recognised recipes.
As 1n everything else, experts vary a
little in the number and quantities of
the mineral salts required. Here is a
general one that gives very good re-
sults. 1o one gallon of water add the
following chemicals—one teaspoonful
of saltpetre, one of Epsom salts, two
of baking powder (free of alum),
one to four of washing ammonia.

Planting tomato plants in sawdust resting on a thin mesh of wire netting, below which is a tank of water, into which
the rools grow.
of tanks, and the result has been a

weekly production of 331b. of
tomatoes, 20 heads of lettuce, 20 Ib.

of string beans, 151b. of vegetable
marrow, and 44 Ib. of sweet corn.

checking the level of the nutrient
solution can now be had.

The seeds, cuttings, or plants may
be sown in sand, sawdust, or cinders.
If cinders are used, they should be
The tank area 1s now to be increased first carefully washed so that all the
tenfold to enable air liners to pick up fine material 1s removed.
vegetable supplies on their journeys The nutrient solution
over the Pacific. It is an instance of should be given to the
what can be done in similar hot, plants daily. Many
non-vegetative spots of the Empire, methods for keeping the
like Aden. chemical solution con-

While 1t i1s true that more sen- tinually percolating

sational results can be obtained in a
warm sunny climate like that of
California, most encouraging returns
have been obtained in this country.
Amateur gardeners in town and

through the cinders have
been devised, and some
experimenters have fix-
ed up a vessel above the
level of the pot so that

country have during the past year or
two successfully raised all kinds of
vegetables, and also flowers, by the
hydroponic method. The principal
advantages of the new method are
better health of the plants, quicker
growth, a more consistent yield, less
labour, lower growing costs, and
reduced space requirements. Now
that we are told to grow our own
vegetables as far as we can, these
points are not to be 1gnored. shapes and sizes, but if
The new culture can be practised metal 1s used 1t should
indoors or out. Those competent to be painted to avoid
judge advise 1ndoor cultivation, chemical action. A very
preferably 1n a conservatory or handy tank 1s one
under glass. In 1ts simplest form it 6{t. 6in. long, 3 it
can be practised with nothing more wide, and 4 to 8 1. deep.
than a jam-jar and a shilling’s Four inches i1s sufhicient
worth of mineral salts, Large flower for tomatoes, lettuces
pots are, however, quite suitable for and string beans, but
a variety of . plants. Specially-de- 8in. is required for
signed pots that permit of easy potatoes.
drainage and provide a device for Such a tank should

liquid drains through all
the time. The solution
can be used repeatedly,
so that when 1t 1s drain-
ed off 1t can be again
poured over the cinders.

For those who prefer
water-culture a tank and
special trays are nec-
essary. lhe tank may
be of many materials,

Cucumbers grown in sawdust and water.
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HOW THINGS ARE MADE:

Writing Ink

By Alan Williams, M.R.S.T.

HERE are many varieties of ink, with as
many different methods of production. This
article 1s confined to the consideration of writing

inks, of which, as we shall see, there are also [ "t ¥ _ | —

several kinds. R sl B
Writing ink depends for its existence on paper [ = B W e 5;;,- %

or some similar textile; it provides an easy and | 4 = P S

convenient way of making a mark, more or less I 'E'-“‘fa_ :

permanent, on such a surface. The earliest form of
paper was the papyrus of the ancient Egyptians,
but they traced their picture-letters on this with
a reed pen dipped in pigments more allied to
paints than inks, although certain ingredients of
the true inks invented later were used also by
the Egyptians, notably lampblack.

The problem with most of the early inks was to

obtain permanency for the writing. Some of the
pigments employed tended to fade on exposure to

light and air, but 1t must be admitted that those
used by the scribes of ancient kEgypt, together
with the inks invented centuries ago by the .
Chinese and Japanese, achieved a wonderful degree =®Tis

b= Lﬁ.__r -t Ard?P
of permanency. These may still be seen with their

Convever on which bottles are sent from store room to filling machine. We are indebted to

colours practically as fresh as when they were Waterman's Ideal Fountain Pen Company and L. G. Sloan Ltd. for our illustrations.
first applied. ¥, "N

The lasting qualities of old inks made when the secret [t will be seen that writing inks are of two kinds—
of permanency was found are certainly a source of wonder. those that are permanent, known as “record” inks, and
There are in existence legal documents written 800 years those that will fade after the passage of years. Recently
ago, whose Inks are quite black. A little elementary there have been added to the impermanent inks a
chemistry will explain why. In the first place these inks number of coloured inks that cannot resist the action of
are carbon inks pre [1,11{‘11 from Limpblack obtained by water, but which are useful for writing and decoration
burning certain oils 1in a hmited :-,upply ot air, and their of a temporarv character not likely to be exposed
blackness is therefore in their very composition. Later to the weather. -
inks were preparations of tannin, and their blackness The permanent inks rely for their chief ingredients on
depended upon chemical action. natural sources. The older kind, now practically extinct,

was made from logwood mixed with iron salts, the
logwood being prepared from the bark of a tropical
tree. While logwood 1s still widely used as a dye, it
1s unsatisfactory as an ink because of its uneven
flow. This was not so noticeable in the days of quill
nens, but 1s a grave disadvantage in a world where
the fountain pen 1s so umiversally used.

Tannin inks, of which the well known ‘“‘blue-
black™ 1s an example, are easy flowing. Their basis
1s tannin prepared from nut-galls, which can be
scen 1n the English countryside as round balls on
the twigs of the oak tree and are generally called
oak-apples. They are caused by the irritation set
up in the tissues when the female gall-fly lays her
eggs there. They are of several difterent varieties
and shapes, the oak-apple being only the most
common. lThose from southern countries contain
more tannin than those from the north; they are
therefore preferred in ink manufacture, and are
imported for the purpose.

The tannin 1s extracted by crushing and
s #% macerating the galls in water; then iron salts are

Sea- T WEIF N ene. 4 added and the mk 1s w1rtuallv made. That sounds
Qection of the vat-room, where the ink is made. In the background are large storage vals. Very SIm [J]{"‘. as mdeed 1t lb. but the I'EfSlllfIIlﬂ‘ ”11‘[1«.
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1s practically colourless. Write
with i1t on any paper and you
would hardly see the result, but
the addition of iron salts has the
effect of making the tannin turn
black on exposure to the air
Unfortunately it is several hours
before the darkening process
begins to show, and some dayas
elapse before the ink 1s really
black. To enable the writer to
see 1mmediately what he 1s
writing a blue dye therefore 1s
added. This eventually fades,
but by that time the tannin-iron
solution has turned black, a
result well known to users of
“blue-black™ inks, although the
cause 1s perhaps less well known.

Other ingredients must be
added to the mixture of tannin,
iron salts and dye. The dye
tends to mould and the other
constituents of the ink are liable
to ferment. A small amount of
disinfectant therefore must be
added, or flakes of scum would

Sealing individual bottles on a capping machine.

mechanical fillers, which measure
out the exact quantities re-
quired with the least risk of the
inclusion of dust and foreign
bodies,

Mention of {foreign bodies
reminds ns that care has to be
taken with the ink, even after
manulfacture, if the best results
are to be obtained. One well-
known fiurmi recently had o
complamt that after half of a
gallon jar of 1nk had been
used the ink had suddenly lost
1ts colour. On 1nspection a pen
nib was found at the bottom of
the jar. The metal had set up a
chemical reaction that caused
precipitation of the dye in the
ink! On another occasion a
sudden epidemic of nib cor-
rosion 1n a large bank was
traced, not to the action of the
ink, but to a chemical reaction
between the ink and the varmish
with which the inkwells at the
bank were coated.

be formed and these would adhere to the pen when writing.

The ink must be very slightly tacky, too. It must be
able to penetrate the surface of the paper on which 1t 1s
used, and also to break down the thin film of size that
covers the paper; otherwise it could be washed oft the
surface, just as we can wash an 1nk blot off a piece of
glass. At the same time 1t must not penetrate too well, or
it will run along the fibres of the paper and cause what is
known as “bleeding.”” Much of course depends on the
resistance of the paper. Newsprint, which 1s next door to
blotting-paper in power ol absorption, 1s easily pene-

As we have seen, it is only when the tannin-iror
solution 1s 1n contact with the air that any change in
colour occurs. Air entering an opened bottle also can
cause a deposit to form. Now you can see why school
inkwells generally contain such a muddy solution; and
the fact that the ink stands in open containers may cast a
little light on the proverbial state of Post Office pens.

It 1s sometimes useful to be able to remove ink marks
made 1n writing or accidentally. Lime and chlorine
neutralise the effect of tannic inks, and solutions contain-
ing these chemicals are the basis of most ink “‘eradi-

trated by ink, as all will know who have tried to fill in

coupons printed on 1t. Ink penetration depends
also on the hardness of the nib. A hard fine steel
nib will itself break the surface of the paper, so
that more tannin can enter, and thus 1ts use will
increase the blackness and permanence of the
writing.

[t will readily be seen that the manufacturers of
inks have some pretty problems to solve in making
what at first sight appears to be a simple chemical
compound. If there were a standard grade of
paper and a standard hardness of nib the problem
would be simple, but the ink has to be so mixed
that when used with nibs of various degrees ol
hardness 1t will penetrate paper of the maximum
toughness of surface, without causing “bleeding”™
in the more absorbent varieties.

There are even more points to consider. A shight
change 1n the specific gravity of the ink will cause
a variation 1n its flow, with unpleasant results for
fountain pen users. Specific gravity is governed by
the proportion and mixing ot the ingredients,
which must be carelully graded and. measured to
give the best results. This delicate balance may be
upset easily, both during and after manufacture.

Possibly the most interesting feature in ink manu-
facture is the precaution taken to ensure the absence of
sediment 1n the tannin. The steeping of the crushed galls
takes place in huge tanks let into the solid earth, in one
lactory actually into solid rock, to avoid their dis-
turbance. The filling of the bottles 18 done nowadavs with

cators, but the action of the latter is of course con-

Labelling ink bottles after filling and capping.

siderably speedier. To remove ink from a white fabric,
alternate applications of oxalic acid and hypochlorite of
lime will be found quite effective. These are unsuitable for
coloured materials, however, as they attack the dyes
Pyrosulphite of soda may be used 1n these circumstances,
If care i1s taken to wash the material well afterwards.
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Along American Airlanes
|—At Chicago Airport

AST vyear I visited Chicago Municipal

Airport, a leading one in the United
States. Several years had passed since my
previous inspection of a large commercial
airport, and the changes that had occurred
in the interval revived my boyhood interest
in flying. Obviously flying had become a
serious competitor with other forms of
long-distance transport, for it had made
possible great saving of time in travel. By
streamlined train one cannot cross the
United States—3,100 miles by rail—in less
than 56 hours, which is well over two days
and two nights. Yet by air liner a trip from
the Atlantic to the Pacific coast—2,400
miles by air—can be accomplished in one
day, or if yvou choose a sleeper aircrait,
in a single night.

Chicago has long been the hub of
American railways, and it is making a
strong bid for a similar position in air
transport., The Municipal Airport deals

with about 1,000 passengers a day on the 98
scheduled flights in and out of the city, and

air liners can be boarded there bound for
any of the four corners of the United States.
Like most airports, however, it 1s at a con-
siderable distance from the business centre
of the city, and the air transport companies
have to convey their passengers from the
city to the airport.

The sequence of events starts when a
passenger calls the reservation department
of one of the air transport companies, and
books a passage by air to, say, New York,
which is something like 700 air miles away.
This department keeps a complete record
of every passenger, It 1s In two divisions;
one sees that a passenger gets to the airport,
and the other provides space for him in the
desired machine. Of course many passengers
reach the airport in private cars, but most
of them are conveyed there in the com-
panies’ small luxurious buses, which
arrive at the airport ten minutes before
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By Edward T. Myers

the liners are due to depart.

At the passenger terminal I saw hundreds
of people pouring in and out of the low
nautical, fair-like building. Most of them
were surrounded with baggage, and clearly
were passengers; others were friends and
relatives, to see the beginning of a flight.
Porters take charge of the baggage while
the passengers file into the ticket office.
After tickets and baggage have been
checked and excess baggage weight paid,
the travellers are in the hands of two
passenger agents. Alongside the ticket
counters is a blackboard bearing the times
of departures and arrivals for the flights.
From the South, New Orleans, Louisiana,
a flight was chalked up as on time and due
in 15 min., while the flight to New York
City by United Airlines was scheduled
for immediate take-off.

The New York flight was called, and the
passengers for it assembled at the long
canopy that leads out to the aircraft loading
gates. There one of the two agents just

mentioned assisted them in boarding the
liner, while the other stood at the door of
the cabin asking each person his or her
name, thereby verifying their destination
and preventing any passenger {rom getting
into the wrong machine. The stewardess,
a voung trained nurse, was already aboard,

no doubt giving first-flyers a reassuring
word. Air mail and air express trucks had

drawn away from the aeroplane, and at the
last minute the free dinners provided by the
company, all prepared and ready to serve,
were put aboard the air liner. The doors
were then closed. Passengers were now
peering out of the windows. The powerful
engines were started, and quickly settled
down to a steady roar.

A few hours before this the air hiner had
been thoroughly inspected and made ready
by a corps of mechanics. The inspection had
ranged from the engines to the retractable

landing gear mechanism and the delicate
instruments in the cockpit. At the same
time another group of workers had cleaned
up the machine, and checked the linen and
the flight literature in the cabin. When
almost through with their task the me-
chanics had been joined by the co-pilot,
who eventually had ""accepted’™ the machine
and taxied it from the hangar to the loading
gates. The little tractors that grasp the air
liners by the tails and haul them into the
hangars after a flight are not used for this
outward operation. Instead, the aeroplane’s
own engines and airscrews provide the
power forthisrathercomplicated manceuvre.

In the meantime the Flight Captain, or
chief pilot, was visiting the company’s
flight control office, where he carefully
analysed the “flight release,”” which might
be compared to the train orders of a railway
driver or conductor. It includes complete
weather information on the course to be
flown, and especially on conditions to be
expected at the destination and alternative
airports. Other details given range irom
changes in runway markers to the amount

of fuel and oil put aboard his machine.
Next, the Flight Captain drew up his
flight plans, using the wind velocities,
visibilities, and ceilings given to work out
his speeds, altitudes, and schedules along
the course. Certain check points have been
established by the company, and the pilot
indicates the time he expects to pass them.
Later he will report by radio the actual
time of passing. These flight plans cannot be
standardised like a raillway timetable,
because of the great efifect changes in
weather have on the aircraft. Thus a pilot
must allow for wind wvelocities, as a head
wind will demand more work from his
engines; while a side wind will cause an
off-course drift that he must allow for in
navigating. A tail wind, much desired, will
add to his speed and at the same time reduce
fuel consumption and engine labour.
When his flight plan was completed, the
Flight Captain boarded his aeroplane and
made a careful check to be certain that
controls and instruments were operating
correctly. He tested the radio by con-
versations with the airport control tower
and the company radio station, and then
signed the flight release signifying that he
found the machine, weather conditions,
and himself suitable for fight. If a pilot fails
to sign this document the flight is can-
celled, as no other pilot i1s permitted to
volunteer to take the machine on the trip.
In order to see how aeroplane take-offs
and landings are controlled, I dashed up to
the airport control tower, and looking down
from the great windows there I watched the
co-pilot, 100 ft. below and within the air
liner, talk into his microphone, and at the
same time heard his voice come from a
loudspeaker beneath the control tower
operator’s desk. The tower is above the
passenger terminal and 1s so situated as to
give a clear view of the entire landing
ground. Its walls are essentially a series of

large windows, and along the row that over-
look the landing ground 1s the operator’s
desk, on which are wind speed and direction
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The pilot and co-pilot in the cockpit of a Douglas transport monoplane of
American Airlines, Inc., Chicago, by whose courtesy the photographs

on this page are reproduced.

indicators, radio controls, inter-communi-

cating telephones, and a hand microphone.
Under the desk are several radio receivers,
each tuned to the frequency of one of the
companies operating from the airport. For
instance, one radio receives all broadcasts
from Transcontinental and Western Air-
lines, Inc., familiarly known as TWA, or
The Lindbergh Line; another receives all
those on Eastern Airlines’ frequency, and
so on down the long list of operating com-
panies. Radio equipment in the aircraft
provides for broadcasting mainly on the
particular company’s frequency. On the
other hand, the receivers in the machines
are pre-tuned to select either the company’s
frequency or, when near airports, that of
the airport control, which 1s standard in the
United States. Provision i1s made also for
receiving the various radio beacon signals,

The co-pilot in the United Airlines
“Mainliner” indicated that all was ready
for a take-off, and the pilot taxied up to the
head of the runway. Just then the operator
called over the microphone: ""0O.K. for
take-off, United.” The engines roared as the
machine made a sharp turn to get on to the
runway. There it paused for a moment
while the pilot gave each engine full
throttle; they roared, and the machine
quivered. Then, with brakes released, the

liner rushed down the long concrete run-
way; its tail lifted, the two wheels slowly
left the ground, and it began a gentle circle
towards the east while gaining height.

Already other aircraft were clamouring
for permission to land, and the congestion
was so great that the operator in the

O K., NC 171635, land on
south-west runway. United
plane just leaving south of
field. Wind south-west 25-35
miles per hour.”

The operator was already
giving directions to a second
aeroplane when a small
machine flashed out of the
sky and ghded down to the
south-west runway. As it
was a light machine it came
to a quick stop, and turned
and taxied up to a hangar;
on the wing 1 saw the
number NC 171635.

More voices were coming
over the radio speakers, and
with the static, which is fre-
quently bad during summer
heat-waves, 1t seemed re-
markable that the operator
could understand the re-
(uests,

Next an American Air-
lines machine and one be-
longing to Transcontinental
and Western Airlines desired
to land. Transport aircraft
such as these are large, and
as they land at a good rate of
speed they have a much
greater distance to taxi back
than smaller machines. As
each air hner landed it
taxied across the flying field
to the passenger terminal,
which this day, as usual, was
on the lee side of the field.
Attendants there pushed out
the portable stairway, placed
it against the cabin door of the liner, and
soon the passengers were descending
to the ground.

Another American Airlines “‘Ilagship”
was moving towards the runway. Before
gaining 1t the co-pilot leaned out of the
cockpit window and took in the flag. This
company believes 1n carrying out its
maritime ideas, even to the point of its
“Ilagships” of the air displaying flags.
Permission was given to take off, and a
moment later the big machine rushed across
the field and rose slowly. I saw the retract-
able landing wheels being drawn up as it
passed out of sight.

lThe awrport authorities are no longer
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concerned with the air liner after it has

passed the boundary of the airport control.
The machine 18 not forgotten, however, as
the owners receive regular word by radio
from the pilot, who reports to them his
position, speed, and the weather con-
ditions. The company 1n turn give him the
latest weather reports of the road ahead,
and any landing information that he
might need.

[n another room of the terminal building
at the awrport the Civil Aeronautics
Authority keeps track of every aeroplane in
flight on the airlanes of the Chicago district.
The most conspicuous object in this room 1is
a huge map that shows territory from
Pittsburgh on the east to Omaha, hundreds
of miles west. On this great table-top map
shaded paths indicate the airlane courses
marked by red and white beacons, and the
positions of machines in flight along these
courses are represented by movable<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>