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- A Pair of Tame Fox-cubs -
@ Orphan Foxes will make Novel Pets n
% by Gerald O. Rennison L]
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HEN out gathering mushrooms soon after day-
break in the fields near his home at Stamfordham,
Northumberland, Mr. C. Arkle came across the two

fox cubs shown in the accompanying photograph. They
were lying in a very exhausted state, evidently having
been without food for some time. Mr. Arkle came to the
conclusion that their mother had been killed, and that
they had left the ““den ” to search for food for themselves.
He picked them up carefully and took them to his home,
where a little warm milk soon restored the small orphans
to activity.

After keeping them warm in the kitchen for a few days
he put them in a small hen-coop on the grass in his allotment,
with a nice warm little hutch for them to go into at night.
The cubs are thriving well, and although chickens run past «
their hutch they seem to have lost all the mischievous
instinct of foxes, and they never attempt to catch and kill
the little chicks,

Silver Fox Farm in Scotland

It 1s a very interesting fact that the Canadian silver fox
can be successfully bred in captivity in Scotland. Unlike .
the ordinary British fox, the silvér fox has a skin thaf.is of
great value, unusually good specimens having fetched i av
the London market as much as £100. 3

The breeding of silver foxes for the sake of their skins
is carried out on a commercial scale at the Ben Bhragic
Silver Fox Farm, Golspie, Sutherlandshire. It has been
found that for this purpose the climatic conditions in Suther-
landshire are as good as, if not better than those existing
in Canada. Recently twenty-eight silver foxes destined
for the Ben Bhragic farm were brought over by the liner ““ Canada” from
Prince Edward Island to Liverpool. They stood the journey well and
arrived in excellent condition.

Photographing a Nest

When you are out with your camera
does it ever occur to you to try to take a
photograph of a bird's nest ?  You may
have to do all sorts of things to get a
good photograph, as nests are often in
very awkward places.

The one illustrated belongs to a
Chaffinch and was taken one afternoon
while on holiday. There were no birds
in when I found it, and I learned after-
wards that the nest was deserted. The
camera had to be tilted downwards to
get at the nest, which was very low, but
by good luck the camera did not fall and
I was able to accomplish my object.
The exposure was 5 seconds, at F/28,
3 p.m. Group E of the Burroughs and
Wellcome photographic diary.

In conclusion 1 would like to say that
it is always desirable to have an exposure
meter with you, as without one you are
liable to make mistakes and get under-
exposed negatives. d —

W. M. Smritn (Thackley. Bradford). Eggs and Nest of Chaffinch
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StampS f()r Sale (See also page 230)

FREE

The biggest and most attractive lists of
STAMPS, ALBUMS,
BOOKS, Etc., Etc.,

that have ever been offered ta you.

When writing for these, tell us your
favourite country, and we will send you
first-class approvals to choose from.

STANLEY GIBBONS LTD.

Dept. 15, 391, Strand, London, W.C.2.

]]2 PACKET OF FREE'
ALL DIFFERENT "
Containing Argentine Cat. 3d., Dutch East Indies,

Venezuela, China, Munich, Exhlbmon set German

workmen, Crete ruvoiuti(m. cat. 4d., Ceylnn in new

colour, H;derabad (official), Brazil Rhinish Rhur

(a scarce stamp), Roumania qpomant long set of

German numerals (fine large stamps), Ukrame, Poland,

Large Pictorial German, the scarce 2,50 Mks., many

War, Revolution and Armistice issues, over 60 unused,

British Colonials, etc., etc., making a large grand total

of 112 different fine stamps. Sent free and post paid to

all collectors requesting my famed approvals. Without
approvals, price is 1/-. Send a postcard now. Mention
aper.

p!.lr;:crz. Collectors are invited to call and inspect our new

showroom.

R. ALCOCK,

13a, Clarence Street, Cheltenham

BARGAINS!!!
25 AUSTRIAN FIELD POST 7d.

100 Germany ... 3}d. 24 Luxemburg 9d.
100 Hungary ... 3kd. 20 Italy 2}d.
100 Austria 31d. 25 Danzig .. &d.
35 Denmark ... S5d. 25 Argentina ...  4d.

25 Iceland 2/6 15 Persia 6d.
Al value, every stamp difierent, and 2 A express
free with orders of 1/6 or more. Post extra.

W. E. Williamson, 55, Nunhead Grove, London, $.E.15

STAMP ALBUMS FREE!

Size B x6ins. 88 pages. Holds 2,200 stamps. Send
6d. (abroad 1/-) to cover postage and packing. This
vou may deduct from approvals sent you. You are

not obliged to purchase any other stamps, although
we hope you will.
AMBER & WRIGHT,
33, Waveney Avenue, Peckham Rye,
LONDON, S.E.15.

TwWo /\ Nvassa

Pictorial Malta, Palestine, Nigeria, Egypt
(King Fuad), Gold Coast, 5 Germany on rose
paper, 8 Germany, posthorn type, 3 Germany,
airpost, making up 100 nice all different.
Free for Postage.
H. LINDSEY, 27a, The Square,
Box 10, G.P.0., St. Annes-on-Sea, Lancs.

POSTAGE STAMP COLLECTORSI!!!
Please send for this Free Packet.

NEW STAMPS packet, Contains several latest
Issues as well as standard varieties. There are
sure to be some new Stamps that are not in
your Collection. This is a Free Gift Packet of
30 Stamps to all applicants who ask for Price
List or to see Approval Sheets.

Send a Posteard to-dav. 1If not a Collector,
start to-day. Stamp Collecting is a recreation

vielding remunerative returns.

FAIRLEIGH & HALL, Wood Hill, NORTHAMPTON.

RANSVAAL

4d. on 3d. mauve, S.G. ‘131 Cat. 4,/—-
2d. on 3d. - gy in
2%d. on 1/-, green ,, Jbl 1."

This Choice Set (mint) Cat. 8/~ for 8d.
Post Free.

HILLIER
STAMP MART, HORSMONDEN.

STAMP COLLECTOR’S OUTFIT
AND 60 DIFFERENT STAMPS
A wonderful offer of scarce stamps from
Bohemia, Guinea, Temesva, 40 fine
Triangular stamp. Finally
and pocket wallet.

LISBURN

unused,

TRIANGULAR AND
BRITISH COLONIALS

:—China,
British

Angola,

FREE!!

]
Laibach (Jugo-Slavia),
Colonials, and interesting

a pkt. hinges, and an invaluable perforation measurer
Just request approvals.

& TOWNSEND, London Road, LIVERPOOL

“DIAMONDS " BY POST

MANY RARE STAMPS have been found by pur-
chasers of THE ‘' DIAMOND " PACKET, which is
guaranteed to'contain 1,000 Unsorted Stamps 1/3
(from Convents abroad). 2 packets, 2/5 ; 8 packets,
3/6; 4 packets, 4/6 ; 5 packets, 5/6. All post free.
(Abroad 8d. per packetl.

0. RUSH, Importer
(Dept, E), 2-22, Cathcm Hill, London, N.19.

This Fr

40 BRITISH
COLONIALS
asking to see a selection of stamps on

approval.
be sent to those who prefer these.

E. T. COX, 13, Britannia Rd., Parkstone, Dorset.

ee Gift will be sent to everyone

British Colonials only will

POST FREE.

FREE'!

Set of 25 Russian Stamps FREE to those sending
ze (abroad 6d.) and asking to see approval

P
sheets.
C. FLORICK,
179, Asylum Road Peckham, l.undun, S.E.15.

GENUINE TESTIMONIALS
What my Customers say.
1 think the 1/~ packet jolly goad value for the monev

**What do you say?" " Haven't had one? Well
I am surprised.”
250 all diff. Air Post, Pictorials, ete 1/-

Send for my }d., 4d. and 1d. npprn\.d; P
A fine sclection to choose from. Free } § I:I"::d
gifts to buvers over 2/—.

eadows Road Sale Cheshire.

cellently assorted stamps.

W. H. TAYLDR, 25,
duplicates,
including new and obsolete

I ﬂﬂn which are three times as

My Price List of stamp bargains:

In addition FRE}

FREE

and post paid to
all genuine
collectors ask-
ing to see our
approval
books.

ga
Swit
Pair

land,
in fine con

ships, Bolivia arms,
Wallis and Fortuna Island, set 5

Venezuela high value catalnguui
1/-, Germany 50
large
and an obsolete 3-cormered stamp

ASK FOR

3 CORNER

PACKET
pa[r:]ii]:t Send a postcard
contains to-day. Only 1
high  wvalue lot allowed
Greek piclurial each appls

catalogued 3/-, cant.

Gwalior
Hungarian revolution
(eagle), set of 3 China
3 Bul-
Norway,

ria  pictorial,

zerland, Sweden, De Ill:[h\fk

million
pictorials,

Marks,
Ire-

Ukraine

dition,

.1

R Wil klnson Provincial Bldgs., colwyn Bav

A Wonderful Offer for

The * 1,000 I

A COMPLETE SHEET of 100 UNUSED
(very useful for exchanging), a neat booklet (12 pages) for holding
25 British Cu!umals, usu: ally sold at

issues. 375 Ma
qui 'k as the old-
Sets will be ser

names and addresses of stamp collecting friends.

'WATKINS (M. Dept.), GRANVILLE ROAD, BARNET, HERTS.

Sets and Packets

10 Canada ... 3d. 25 English Cols. 3d.
15 [ ¢ (< 50 - 6Gd.
20 o .. 9d. 75 . 9d.
25 1/ 100 1/-
30 . 1/3 125 54 1/6
10 Arﬂcntme 3d. 150 2/-
20 . 6d. 25 Unl%ed Statesdd.
30, 9d. 50 6.
40 ¥i 1/- i) v ad.
50 i /3 90 i 1/-
10 Brazil ... 3d. 100 . 1/6
20 . 6d. 30 Sweden ad.
30 = .. 9d. 50 Dantzig... 1/-
40 ye eee 1/= 25 Greece 9d.
25 Czecho Slovak 4d. 20 India - 1/-
50 " 9d. 9 N. Zealand 6d.
75 5 1/~ 12 Irish 1/-
wo . 1/3 10 Mexico 6d.

Postage extra.
Fine selections ready in separate countries,

J. RUSSELL

Chetwynd, Shanklin Drive, Westcliff-on-Sea.

M. Colombe

Yacket contains 500 ex-

‘ID.
2

Postage 2id.
extra.

Abroad 6d. ex.
100 diff.
French

Colonial stamps, easy

to obtain. Write with

reply stamp to

1, 8 Rue Morlent, Havre, France.

(Foreign Postage).

id.—1d. each,
gic ** Strip " Mounts
ma]nonul single ones.
1t to those who send

FREE

* Grand "
only. Just

Beginners'

approvals and you will receive one by return.

L. C. JONES, 61, West Street, Bourne, Lincs.

FREE FREE!

Packet containing Fine Pictorials
drop me a postcard requesting

Album holds 2,200
post free.

stamps, 1/3

Script
Trengganu,

MINT BRITISH EMPIRE.
British Solomon Islands, 14d. scarlet, Seript 2§d.
Northern Rhodesia, 4d. blue-green 1d

1d. deep brown Ild:
14d. carmine 24d.
Turks and Caicos Islands, d. 1;-pl< g..u( n,
1d.
Sei npl. 3d

AC
Send 1id. Stamp for my Complete Price List.
82, Marchmont Street, LONDON, W.C.1.

Ge. ul.mg‘, -
POSTAGE EXTRA.

ALEC KRISTICH (N.R.P. 279),

1,111 Try the Cheapest and Best 1,111

Method of adding to vour collection.

When you buy Packers vou buy DUPLICATES

I will send you a book of 1,111 different stamps

from which yvou may select any 100 for 3/-.
BUY ONLY THOSE YOU REQUIRE.

1,111 285, accivay Bow, 0o 1,111

Archway Road, London, N.6.

including

FREE!

1/-), New Zealand (Mount Cook), S. Aus-
tralia, Set of 6 Old India (incl. K.E,
Mauritins, Tasmania (Mt. W g
Equador, Uganda, etc., ete. Send 14d.

postage, and ask tosee m\' Bargain Approvals,
and above Packet will be sent FREE,

Philip J. Dyke,

** Cape of Good Hope "' Packet
containing 50 selected varieties

Cape of Good Hope (King Edward

122, Gladstone Road,
Lomlon, S.W.19.
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IX. AUSTRALIA AND SOUTH AFRICA

YDNEY, to which we make our way after leaving New

Zealand, is, of course, the capital of New South Wales.

Few towns can rival its natural beauty and advantages.

The famous harbour is divided into a number of inlets, the largest

being over six miles in length. Sydney Harbour is the deepest,

safest and most beautiful harbour in the world, and has extensive

floating, drv, and other docks, capable of handling an immense
amount of traffic.

In the eyes of ;uhnm‘.cd stamp collectors

shows Russell Falls and that on the 6d. shows the Dilston Falls.
The 24d. wvalue shows Tasman's Arch, a huge natural arch of
rock worn into its present shape by the passage of the river below
through untold ages.

Via The Indian Ocean to Africa

Rejoining our ship at Hobart, we again set sail and now turn
westwards for a distance of about 4,000 miles until we arrive at
Reunion, a smeall island and French colony

those stamps known as ‘' Sydney Views" RAAAMAAAMRAANSL SRR in the Indian  Ocean.  Situated 400 miles
rank on a level with the famous ‘' Cape > S.E. of Tamatare, the chief port on the eastern
Triangulars.” The first Sydney View ap- ¢ coast of  Madagascar, Reunion  is  also
peared in January, 1830. It was engraved : near Mauritius, being 130 milles south-west

by  Robert , Clayton, of Sydney, and was
printed in -red, at first on sofl  yellowish
paper and Jdater on hard bluish spaper. A
perfect unused copy could then be pur-
chased for the price of one penny, but now
only a medium unused specimen purchased
from a stamp dealer costs not less than £75! The first issue
appeared in four shades on the soft and two on the hard paper.
The original plate was soon discarded and in August of the same
vear a new issue appeared from a plate engraved by H. C. Jervis.
The most noticeable difference was the addition of clouds in what
had been, until then, a perfectly clondless sky.
At the same time as the first 1d. value was issued there appeared
a 2d. value of similar design engraved by John Carmichael. In
the two vears 1850 and 1851 five different plates were used, re-
engraved by H. C. Jervis, and each distinguishable from the others.
A 3d. value also appeared in 1850,
but there was ouly one die of this value.
Most, if not all, " Sydney Views '’ are
beyond the means of the average col-
lector and their possession is a dream
but rarely realised. There is however
one Sydney view stamp within the
reach of all, namely, that issued as the
1d. value in the 1888 series. It appeared
in three sizes of perforation, two water-
marks, and two shades so that this value also lends scope to
specialisation by skilful collectors.

The Glories of Tasmania

Sydney is the only Australian view so far depicted on postage
stamps and we now turn southwards until we come to Hobart,
Tasmania. Hobart (shown on the 2d. 1900 and following
i1ssues), is the capital of Tasmania and stands on the low hills at
the foot of Mount Wellington (1d. of the same series), the famous
peak, 4166 ft. in height, whose summit is often snowclad. At
Port Davey at the south-west corner of the
island is Spring River shown on the 3d. value

of this series. In the interior of the island
is Lake St» Clair (5d. value) standing at the
foot of Mount Gould. .

Tasmania is an island of mountains and
plateaux and Lake St. Clair is one of the many
freshwater lakes on the central platean. As
is natural in so mountainous a country, there
are many waterfalls, two being shown in the
same series of stamps. That on the 4d. value

of Port Louis, the capital of the British

colony.  Reunion itself is oval in shape and
has a greatest length of 45 miles and a
greatest Dbreadth of 32 mules. It consists

of two sets of wveleanoes that have raised
themselves above the floor of the surrounding
ocean at different times, and the whole island is a mass of volcanic
cones, several of which are active,

St. Denis, the capital of the island, is shown on the 20¢. to
75c. values issued since 1907. It lies on the north coast of the
island, has a fairly large population and several fine public build-
ings. St. Pierre, at the south-western comer of the island, has
a small artificial harbour and is shown, with the Crater Dolomien,
on the franc values issued since 1907. Although eruptions of
the various volcanoes are comparatively frequent they are not
often of a serious nature.

From Reunion we sail north around
Madagascar and arrive at our first port
of call in Africa—Zanzibar, the great
distributing centre for the easternseaboard
of Africa. A view of the port was shown
on the values from 10 to 200 rupees in
the 1908 series, issued by the British
protectorate of the same name and of
which Zanzibar is the capital. The town
has a populatien drawn from all parts of
Africa, a considerable trade being done in ivory, gum copal,
hides, skins, cloves and copra. Most of these goods come to
England, with the exception of the copra which goes to Marseilles.
India supplies Zanzibar with nearly all her imports, these being
chiefly foodstuffs, amongst which rice predominates.

Turning southwards we come to Mozambique, really part of
Portuguese East Africa. Although few definite view stamps of
this district have appeared as vet, the Mozambique Company,
who administer the districts of Manica and Sofala, have issued a
very fine series showing the various occupations and products of
) the district. This series was issued between
1918 and 1921 and consists ol eighteen values,
all of different types. These types in order
of wvalue, commencing with the lowest, the
} cent., represent: mnative village (illustrated
herej, iveorv, maize, rubber, sugar, river
transport, tobacco, Port of Beira, one of the
chief towns (illustrated here), coftee, oranges,
cotton, sisal, Beira railway, the Court of
Justice, cocoanut, tannery, cattle, and,

(Conlinued on page 231) i
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Stamps for Sale

(See also page 228)

1 000 MIXED STAMPS 7d., 1/~ or
5, Cowslip Road, London, E.18.

2/6,—Cranwell,

100 DIFFERENT STAMPS FREE, Send for .lll ap-
provals.—Cox, 135, Cambridge Road, Seven Kings.

FREE.
for approvals,

FREE. 30 Different South American, mar
To applicants for approv als.—S.  J. Huckle,
E&u kenhead  Avenue, Kingston-on- lh.uma

—Sheet 50 Unused
Send postage.

to genuine applicants
-Croft, .-\[M, Leeds.

v mint,
53,

FREE Packet to genuine approval applicants, se ||:1
ing postage.—Hewitt Bros., 52, St. Agnes Road,
Moseley, Birmingham.

BRITISH COLONIAL AND FOREIGN STAMPS at

8d. in the 1/~ discount.—]J. McCallum, 586, Trefoil
Avenue Sha\\landb, Glasgow.

55 Different, including Falkland, Fiji, Brunei,
‘ﬂm\\'!k buch‘.llcs Somali, Siam, etc., 4d,—"' Phila-
telie,” 54, (..lal.'(:lllclﬂt Ro(uj \\estl.llif Essex,

65 DIFFERENT FREE, including set 4 Persia
[unucnl).—_-\tl.mL.—', 39, Seotts Krnul, ).

FREE. 3500 Stamps to purchasers of 1/6 Bargain
Parcel, Contains 50 diff. Portuguese Cols.; 8 diff,
Samo: 100 diff. Huongary ; 500 ¢ nis.- IJ Hulse,

13, Silverdale Road, Wolstanton, Stafis.

Six Revolutionary Crete Free to ‘' Big Discount '’
ipproval  applicants,—H. Scott Johnson, C.P.A.
Room C, 49, Feldon 5t., 5.W.6.

10 Angola, 6d. ; 14 Australia, 6d.; 5
anda, Gd. ; 20 Finland, 8d. ; 30 do.,
5d. ; 80 do., 1/~; 9 Madagascar, 6d. ;
80 Portugal, 3/-: 20 Portuguese
10d. ; 60 do., 2/—; 15 Venezuela,
1/-; 20 Travancore, 1/-; 26 Indian Native States,
1/=; 50 do., 2/=; 100 do., 7/8; 13 Indo China, 1/-;

7 Belgian (_(mgo (beautiful stamps), 1/-; 75 Crecho
Slovakia, 3/’—; 18 Ceylon, 1/-; 15 Turkey, 6d.;
50 do., 2/6; 50 Rm.un'uu't 1.f=; 100 l‘lLIlLl] (,ni:m
2/9; ’(l(.ulm 6d. ; 25 Asiatics, 1/-;
30 S. u\meru .i[l‘v, 1/~ l'r)\laﬂ e
(60 pages) with hundreds of other che: |p sets, .J.lhums,
ete., and many interesting stamp chat pars, free on
r-~qcuust —Edward Sandell, 10-11, Fetter Lane, London,
E.C.A.

CHEAP SETS.
East Africa and U
1/-; 24 Sweden
10 Martinique, 8d. ;
Colonies, 6d. ; 30 do.,

STAMP COLLECTORS! SPECIAL

OFFERS.
Bargain Outfits for readers of ' Meccano Magazine,”
containing perforation gauge, pocket case for dupli-
cates, approval books, 1,000 best mounts, pair of
plated tweezers, Guide to Stamp Collecting, 52 pages
fillus,), ete. Post Free 1/8.
Books about Stamps : * World’s Stamp Errors,” 2

parts, 1/2. * Romance of Stamps,” 8d. *0Old
Catalogues from 6d. each. Stamp Annuals, 1/- cach,
FREE A copy of “ Stamp Collecting,” Literature

Guide, and Bonus Form, value 3/6.

The Manager of ** Stamp Collecting,”’
89M, Farringdon Street, London, E.C.4.

““ THE PHILATELIC MAGAZINE," 46, Victosia St |
London, S.W.1. Best stamp newspaper. Order from
vour newsagent. Jdd. fortnightly, or send 4d. for
specimen and bonus form worth 2/6. Album ecata-
logue free.

OPPORTUNITY NOT TO BE MISSED. Bargains
for all. Giving up approval business, Whole stock
to be cleared in packets of 230 unpicked. Price
I /- postal order. Worth up to 10/-.

SCOTT. 154., Wellesley Road, ILFORD.
BIC EARGAIN

250 Stamps including Nigeria,

Rhodesia, Mauritius, Malay Straits, Cape, Natal,
DBulgs Finland, Persia Straits, Angola, C apl
Verde, Guiné, l’ui:nnl, post free, 6%d. 5 Cochin

included if approvals required.—Morris & Co.,
Dealers, Bletchley.

Stamp

12 DIFFERENT BARBADOS, 4d. ; 20 Delgium, 4d. ;
20 Canada, 4d. ; 25 Ceylon, 6d. ; 25 French Colonials,
6d.; 20 German, 3d.; 25 Holland, 5d.; 25 Russian,
4d. Postage extra on orders under [/-.

MORRIS.
53. Wane Road, Hertford

Her's.

FREE. Packet of 100 different Stamps and 100
Stamp Mounts to all Collectors requesting approvals.
Above free packet contains some really good stamps.
Send postcard now to—W. Gosling, 93, Wherstead

Road, Ipswich.
FREE Any one of the following sets to genuine
applicants for approvals. 6 Mint Hayti
1904, 15 Ruthenia and Ukraine, 22 German Provs.
and Prussia, 14 Soviet Russia and Danzig, 8 Mexica
Civil War Issues (cat. 37/3). Ask how to increase
vour ¢ollection for nothing.—Alban Simmons, Hillside,
New Barnet.

IS YOUR

cotceerion UP - TO - DATE ?

Not unless you hiave my *‘ New Issue Packet ' which
contains 30 diff. stamps all issued during 1925 and

all mint, including Monaco, Siam Air Mail, Syria,
Grand Liban, fia, sel Portugal (Branco), Azores,
Morocco Agen \l |!lll|!l|lh, &e.  Many high values,
no rubbish, ain price 1/3, post |3d. cxtra.
FREE to new customers purchasing above, set 9

mint Air Stamps, and set 14 mint Ukraine.

D. P. SOAR, 65, Baxter Avenue, SOUTHEND-ON-SEA.
i\‘*li to 4 1ncn s.c.
Th |S bpace myu'wulh I't sum is

the 64thof £16,the price of u\lmh page advertisement,
Over 70,000 copies of the December number were distri-
buted all over the world You thevefore reach this
exclusive public for less than one penny a thousand.

and costs

ONLY THE BEST LINES

are obtainable at HERBERTS'
The goods listed below are the pick of our stock,
and are guaranteed to give complete satisfaction.

The Popping Optic Joke Eyeglass
The MOP ic Platelifter

,_
£S5

The ** Champion !" Water Pistol .. 1/3
New 15 Shot Repeating Pea Pistol 1/6
The 25 Shot Repeating Pea Pistol w  2/3
The ** Diana "' Ai¥ Gun, 31 inches long 5/3
The Wonderful Gyroscape od. & 1/3
The ** Pocket '" Mlcroscnpe . 2/3
Assorted Iron Puzzles, 9in box ... . 1/3
Model Sailing Yachts 1/6, 3/6 & 5/-
Model Aeroplanes ... 3'—. 4/6 &6/6
Please add 3d. to each of “if' Alm\v to cover
postage and packing. Postal Orders or | id.

stamps accepted.
HERBERTS', 27, Adys Road, Peckham,
London, S.E.15.

It Bangs! Flashes!
and Shoots!

7} in, long

No Caps, Powder, or Special Ammunition.
Practise and Beat Father with this beautifully
finished Cannon, built with Bronze, Steel & Brass.

SOME HOWITZER ! A BRITISH TOY ! !

4/9 post free.

Money returned if

HANWELL’S TOYS,
38, Alexandra Road,

NORTHAMPTON.

vou do not approve.

Wﬁ"\"m-lﬁn__

LEAD SOLDIERS.
Cowboys, Indians, Animals, Zulus.
Model Station Staff, Rodeo, etc.
OQur CastiNg Mouwps make®™ g
thousands from any scrap lead
WitHour Previous EXPERIENCE
Send stamp to-day for illustrated ,
catalogue.
Complete mould ready for work 2/6
RODWAY, 102, Long §t., Birmingham
Mention ** Meccano." s

RESULTS!

SPEAK FOR THEMSELVES
THE ROSS SYSTEM OF
HEIGHT INCREASE

Has increased my own height to
6ft. 3%ins.

FIRST IN 1907. FIRST TO-DAY.
No appliances, no drugs, no dieting.
ROSS SYSTEM NEVER FAILS.
Fee :—ONE GUINEA complete.
A Client, aged 37, reports: ‘1
have increased my height nearly an
inch, and I have not been a full

month yet !

A Lady writes (after 5 weeks) :
** 1 have grown twoinches, and feel
much better. Thanking you for
vour Treatment, \\]'ﬂl.h I I-mnzi a
wonderful success.’
Further particulars, if

14d, stamp.
(N.) Malcolm Ross, Height Specialist
40, Victoria Rd., Scarborough, Eng.
THE GENUINE SYSTEM.

desired,

S

removes paint,
solders without iron.
Si lﬂ]}ll| safe,

e

3/6. Satisfaction

I

back. 1/6.each, 3 for

4
2

SPECIAL OFFER OF BLOW-LAMPS.

Gives powerful fame,

trongly made, size 433},

ete,,

Worth  POST

FREE
—, post free,

ILKINSON & SON, l

4, North Road, Clapham, S.W.

conomical.

uaranteed or money

FREE! THE ELM PACKET

Persia, Siam, Ceylon, New Spain, Gwalior and Chili.
Strong Perforation Gauge.

AND COLLECTOR'S OUTFIT.

The Elm Packet contains 25 -,:gud stamps, including 10 Portu jucse Colonials, 3 French Colonial, 4 Air Mail,

Also Packet of Stamp Mounts, Transparent Pochette,

ABSOLUTELY FREE to genuine collectors requesting ﬂpprm als.
J. BURTON, 3, ELM BANK, WALTON BRECK ROAD, LIVERPOOL.

s

beautifully with Piane or Gramophone.
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THE SOLAPHONE

As demonstrated at the
Empire Exhibition

Is the very latest Pocket

Instrument ; plays in all

keys and produces every

the human voice. Blends

So simple a

hade of notes as perfectly

hild can play it.

*ost free by return post with ! From the
full instructions, 2.' 6 maker.

|Dept. 7), Bankfield Road, Huddersfield.

Happy is

o owns a |

| .ife's greates tjoy for “lll‘!l boyis &
RIDING A " MIDC " MEAD
So buy the b 18 Mead Runabouts,
And let invigorating exercise awheel
put the tinge of heaithin your loved
their little

hecks and

ne make
limbs strong and sturel You can
abrain twin pedal Sc ers, tiny

Tricycles and miniature Cycles suit-
ab e for children of all ages direct
from factory from 30f= cash, or
low WHOLESALE credit prices, §
Sent Packe:] Free and Carriage Paid
on 15 Days' Free Trial. Money refun-
f vou are dissatisfied. WRITE
AY for reduced factory
quotations and flave middle-
men’s profits.

MEAD CYCLE CO., INC.,
Dept, J889) Birmingham,

MODELS OF 17/6 SWAN, WATERMAN AND
ONOTO SELF-FILLING FOUNTAIN PENS with Pocket
Clips, 5/- each, postage 2d. State Fine, Medium or
Broad Nib.—Bateson's Sports Depdt, Bl;u:kpnnlA
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A Stamp Tour Round the World—

(Comtinied from page 229)
lastly, the arms of the Company. From
this list it will be seen that the country
has a large variety of products.

The Victoria Falls

The British South Africa Company,
now Rhodesia, have produced one of the
most beautiful of all stamps, that showing
the Victoria Falls, illustrated here. It
was issued in 1905 to commemorate to a
certain extent the completion in April of
that year of the railway bridge that now
spans the river Zambesi within the sound
of the Falls.

The Victeria Falls were discovered on
17th November, 1855, by David Living-
stone and named by him after Queen

Victoria. They are the greatest waterfalls
in the world and where they fall into a
huge chasm 300 ft. in depth the river is
over 1,800 yards in width., The chasm
into which the river leaps lies at right
angles to the river’s path and varies from
80 to 240 ft. in breadth. Although it
would thus seem that excellent views
would be obtainable from the far side of
this chasm, athis is only the case during

REVO

THE NAME FOR PERFECT RADIO.

12 Months’ Guarantee

The Phones and Loud Speakers guaranteed
or 12 months.

Revo Lightweight Headphones
4300 19/6 Eacn

Ohms.
REVO LOUD SPEAKERS
25 /-, 48 /- axo 80 /-

Complete with Cord.
Experts say—They are atéh;e best Loud Speakers
made.

Revo Little Gem Crystal Set, 6/-

=

Obtainable from any dealer or the manufacturers
THE CABLE ACCESSORIES CO. LTD.,
TIPTON, STAFFS.

London Depot - = 28, SHOE LANE, EC.4.

the dry season when the river is low,
since at all other times the whole chasm
is surrounded by vast columns of vapour.

The waters leave the chasm by means
of a narrow gorge, not more than 100 ft.
in width, about three-fifths of the way
from the western end of the barrier wall.
Thence the river flows into and along the
Grand Cafion, under the railway bridge,
through a huge zig-zag course over 40
miles in length. Its almost perpendicular
walls are 400 ft. in height, their top being
the same height as the river before it
reaches the Falls.

The railway comes from Bulawayo and
is part of the Cape to Cairo railway scheme.
The bridge is 650 ft. in length, having a
main arch with a span of 500 ft. The
rails are 420 ft. above the level of the
river when it is at low-water level.

NEXT MONTH :—

THE CAPE, St. HELENA and MOROCCO

A Clever Forgery

In 1872-73 a notable attempt was
made to defraud the Post Office by the
issue of a forged stamp belonging to
Great Britain. The stamp in question was
the 1/— value of
the 1867-80 issue,
a green stamp with
a large uncoloured
letter in each corner.
In this stamp the
plate number is
placed half-way up
cach side of the
. stamp~ in  white
figures on a  coloured ground. The
forgeries bear the plate; sumber ** 5," the
genuine copies of ‘“hich plate number
were first 1ssued during 1871.

During the two years 1872 and 1873
many thousands of these forged 1/-stamps
were used on telegrams handed in at the
London Steck Exchange Post Office.
The forgeries were excellent representations
of the original—indeed they were sufficient-
ly good imitations to deceive the officials
at the Post Office for many years. The
forgery was mnot discovered until 1898,
twenty-six years after the stamps were
used ! Even then the discovery would not
have been made had not Mr. Charles
Nissen, a collector who specialised in the
stamps of Great Britain, noticed a peculiar-
ity in some of the stamps he was examining
and comparing. Closer inspection revealed
the forgery, but it was, of course, hopeless
to attempt to discover the perpetrators
of the fraud after so many years had
elapsed. The printers had evidently
expected that the telegrams and stamps
would be destroyed in the usual way,
never thinking that the stamps would be
torn off and saved for collectors.

The Reason for ‘‘ Corner
Letters ”’

No doubt many of our readers have
wondered why the early stamps of Great
Britain have letters in their corners, and
why there are so many different com-
binations of these letters.

Until the Queen Victoria Jubilee issue
of 1887 all the stamps of Great Britain
had these letters in their corners. In
the issues previous to 1838 these letters
appeared only in the two lower corners
of each stamp, but after this date they

appeared in all four corners, the letters
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in the upper corners being the reversc
of those in the lower corners. The extra
letters were added in this manner so as
to make it more difficult for dishonest
persons to piece together unobliterated
portions of stamps with the idea of making
up stamps that could be used again—a
profitable trick that had soon been learne
after the introduction of adhesive stamps.

The use of letters in the corners was
brought about by Sir Rowland Hill, who
thought that if anyone made forgeries of
the stamps they would be most likely
to print the stamps singly and not in
sheets as the authorities did. Accordingly,
Hill introduced these check letters, arrang-
ing them as shown below.

The first stamp in the uppermost row
was lettered AA, the second stamp in this
same row was AB, and the third AC,
and so on along the row until AL was
reached on the last stamp of the top row.
The second row began with BA, and so on
through the sheet, the full sheet reading :
Ist row—AA. AB. AC. AD. AE ... AL
2nd row—BA. BB. BC. BD. BE ... BL

3rd row—CA. CB. CC. CD. CE ... CL
19th row--SA. SB. SC. $D. SE ... SL

20th row—TA. TB. TC. TD. TE TL

Thus each stamp in the sheet had a
different set of letters by which, inci-
dentally, its position on the full sheet
could be identified. Thus if a forger
printed his stamps singly from one die,
they would all have the same corner
letters. To make it worth while to forge
stamps of so low a value as 1d., a con-
siderable number would have to be
printed, and Sir Rowland Hill relied upon
the fact that the large number of stamps
passing through the post, all with the
same particular corner letters, would
attract the attention of the officials and
lead to the discovery of the fraud.

A Picturesque Stamp

This splendid production might be said to complete
the pictorial series of Jamaica issued in 1921, although
it appeared for the first time in 1922, The centre, in
black, shows a wview of the Town and Harbour of
Port Royal (about 1850) and consists mainly of
a number of sailing ships. The frame, in blue, con-
sists of an anchor in each upper corner, and the uspal
medallions, The stamp is line-engraved and printed
in sheets of 40, in five rows of eight, on paper water-
marked multiple script * CA * and Crown, pertorate
14 by a single-line machine.

IN REPLY

R. Bentley (Frodsham).—There are three Lypes of
garter watermarks in the 4d. Carmine Great Britain
of 1855 to 1857. These are of three sizes, the two
larger ones are not easily distinguished, however.

L. Norton (Bournemouth).—The stamp vou send
belongs to Negri Sembilan, one of the Federated
Malay States. [Its catalogue value is 1/6.

A. Grant (Hammersmith).—The stamps of the Cape
of Good Hope were overprinted British Bechvanaland,
both in black and in red. There are a number of
varieties, and an error in the overprint is catalogued
showing the omission of the ** B " in * British.”

L. Bailey (Newton-le-Willows).—A chalk surface
paper has- a peculiar shine on its surface. Paper of
this type was used for printing most of the values of
1902 to 1910 Great Britain and Colonies. It was
used to saleguard the stamps, as although printed in
tuzitive inks they were found unsatisfactory and
chalk surface paper was therefore introduced in
addition.
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New Thames Bridges

Lambeth bridge is to be reconstructed
and in its new form it is expected that it
will relieve Westminster bridge of a great
amount of traffic and so prevent the
congestion at Vauxhall.

Further up the River, new bridges have
also been suggested at Twickenham and
Teddington. It is claimed that these
bridges would relieve the congestion of
summer and holiday traffic at both Rich-
mond and Kingston.

* *® e *

Australian Order for the Clyde

The Australian Government has placed
an order for two cruisers with Messrs.
John Brown & Co. Ltd., Clydebank, at
an approximate cost of £4,250,000.

* * * &

Cork Houses

We have recently read a good deal
about concrete houses and in the March
M. .M. we described a new departure
in steel houses.” Now com s news of houses
constructed of compressed cork. These
houses, which are being built near Deal,
have a steel framswork to which are
attached slabs of compressed cork from

two to four inches thick. The outside °

of the cork is ceoated to a thickness of
14" with concrete applied by means' of a
cement gun. Itis claimed for cork houses

that they are not only fire-proof and '
sound proof, but they act also as” heat !

insulators.
% ¥ ¥ *®

The New Piccadilly Circus

The reconstruction of the Underground
station in Piceadilly is now being carried
out. Since the present station was opened
in 1906, the number of passengers has
grown from 1% to 18 millions per annum.
‘The new station will be 151t, below the
ground level, and oval in shape. Nine
lifts will serve the platforms and there
will be a wide subway with smaller subways
giving connection with seven parts of
Piccadilly Circus. The new station will
be capable of dealing with 50 million
passengers yearly.

L] *® * L

Preventing Waste of Water

Recently an investigation was organised
in America with the object of reducing
water waste. It is amazing to learn that
several leaks in excess of 50,000 gallons
a day were discovered, whilst one was
found to be an unchartered 3 in. blow-off
valve in a reservoir which was wide open
and was discharging 700,000 gallons of
water daily.

THE MECCANO MAGAZINE

Huge Dock Scheme

A £13,000,000 scheme is in hand by which
it is hoped to make Southampton docks
the biggest in the world. The scheme in
its present form includes some daring
engineering plans. First it will be neces-
sary to reclaim the mud on the foreshore
over an area of two miles. Next the
River Test will be dredged to give a
passage even at low water for the greatest
ships afloat. Two huge dry docks, with
five jetties, are then to be built. The
docks will be capable of holding at the
same time ten such giants as the ' Agui-
tania” and ** Majestic.”” The scheme will
take the Southern Railway about ten
vears to carry out and at the moment is
held up by the refusal of the owner of the
mud to sell it ! y

The main dock is to be built on a similar
plan to the New York 'docks, the five
jetties will be of reinforced concrete, each
1,000 ft. in lemgth by 260 ft. in width.
On these will" be erected double storage
sheds equipped with the latest machinery
for loading and unloading liners.

Great developments are planned for
the reclaimezd land. Here a new railway
line is to be built, linking up with the
present line running completely round the
new ground, and within this loop factories,
workshops and warehouses will be erected.

* L *® *®
Mishap while Testing Bridge

A serious accident recently attended the
testing of a bridge on the Goole and Selby
line. The bridge is comparatively new and
was being tested by the Bridge Stress
Committee. An engine had run across the
bridge at high speed and had come to rest
about a mile on the other side. Another
engine followed at even higher speed, but
after crossing the bridge it was not pulled
up in time to avoid collision with the first
engine, with the result that the driver of
the latter was seriously injured.

* * *

A Loss to Engineering

Engineering lost a prominent authority
in the death (on 2nd of April) of
Sir William Mitchell Ackworth. Sir William,
who was the leading authority in this
country on railway economics, was born
at Bath in 1850 and was in his 75th vear
at the date of his death. Educated at
Uppingham and Oxford he served for
18 months as the tutor of the ex-Kaiser,
and returning to this country was called
to the bar in 1890. His great interest in
railways was aroused in the first instance
by reading Frances’ "' History of Railways."
Sir William was appointed a member of
the Royal Commission on Railway Acci-
dentsin 1899 and he was a strong opponent
of the nationalisation of the railways.

New ‘f Beam '’ Stations

The Postmaster General states that the
high-power wireless station at Rugby is
expected to be completed in about eight
months’ time. A smaller station for
communication on the " beam ™ system
with a similar station in Canada is ex-
pected to be completed in October next.
Orders will be given for the erection of
additional *' beam ' stations for com-
munication with India, South Africa, and
Australia, as soon as definite arrangements
for corresponding stations had been made
by the Indian and Dominion Governments.

# * * *

Engineering Scholarships

The council of the University College of
Southampton have decided to award two
open exhibitions in engineering to candi-
dates who may or may not be resident in
the” district. The awards will be made
on the recommendations of the Board of
the Engineering Faculty without formal
examination, provided the candidates
have matriculated and are prepared to
study for a degree in engineering.

* % * ¥

More Gas for Coventry

Extensions at the Coventry Gas Works
costing over a quarter of a million sterling,
are to be put in hand immediately. The
work includes the extension of the gas-
making plant by installing new wertical
retorts with a total capacity of two and a
quarter million cubic feet of gas daily and
five million cubic feet gas-holder and tank,
The scheme includes the extension of the
railway siding and other improvements.

# * & *

Repairing Durham Castle

Engineers have often been called in to
strengthen Dbuildings and perhaps the
most notable instance of recent times is
that of St. Paul’s Cathedral, where the
operations will require several vears to
complete.

Work has been in progress for some
months underpinning Durham Castle by
concrete buttresses and walls. In this
instance, as in the case of the repairs to
the tower of Lincoln Cathedral, cement
grouting is being used. This consists of
forcing liquid cement through cracks in
the walls, where it hardens and solidifies
with the original masonry, the whole
becoming a solid mass. In the case of
Durham Castle over 10,000 gallons of
liquid cement have already been used,
and the work is still in progress.

¥ e
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A New High Level Bridge Across the Tyne

A new high-level bridge is to be built
over the Tyne between Pilgrim Street,
Newcastle, and High Street, Gateshead.
The bridge will have a span of 540 ft. and
will thus have the largest arch of all

bridges in this country. The clearance of
the bridge will be 84 ft. above the river,
which incidentally is the same as that of
the existing high-level bridge and of the
King Edward VII. Railway Bridge. The
bridge will carry a roadway 38 ft. in width
and a 9 ft. footpath at each side. A double
tram track will be laid in the middle of
the roadway and the whole cost, including
the approaches, will be about £1,000,000.

The existing; high-level bridge was, built
by Robert Stephenson and opened. for
traffic on 15th August, 1849. One of
the many fine bridges erected as the
result of the development of railways,
the bridge crosses the deep ravine that
lies between Newcastle and Gateshead,

with the river Tyne flowing below. For
some 30 years the Newcastle Corporation
had discussed various methods of im-
proving the very inadequate communica-
tion between the towns. They consulted
Telford and other eminent engineers,
but negotiations drifted on year after
year without anything rdefinite being
decided, and it was not until the north-
ward march of the railway made a new
bridge absolutely necessary that any
progress was made.

The existing bridge may be said to
combine the two principles of the arch
and of suspension. It is composed of six
spans of 125 ft.) each. : The four ribs
of each span are'ofcast iron, while the
suspension rods @ are. of . wrought iron
encased in hollow dron. castings. The
local authorities insistéd that the bridge
should carry foot passengers and ordinary
vehicles, as well as the railway, and there-

fore the bridge is provided with two decks.
The upper deck, above the arched ribs,
carries the railway, and the lower one,
which is suspended from the arched ribs,
carries the roadway, consisting of a
carriage-way 20 ft. 4in. wide and two
footways. The length of the bridge and
viaduct from Gateshead station to the
Newcastle terminus is about 4,000 ft.

-and the bridge passes over the roofs of

houses on both sides of the ravine.

The piles used to obtain the necessary
foundation for this bridge were driven by
means of a Nasmyth steam hammer, and
this was probably the first “otcasion on
which the steam hammer was employed
for bridge pile-driving. =

The King Edward VII. Bridge, crossing
the Tyne to the west of the present High
Level Bridge, is for railway traffic only, and
it is expected that the new bridge will do
much to relieve the congestion in road traffic.

More New Bridges

Another new bridge that it is proposed
to construct is a swing bridge over the
River Ouse at Booth Ferry, north of
Goole. At Yarmouth a new bridge over
the Yare is to replace the Southtown
bridge. A new bridge is to be built over
the Trent at Gunthorpe near the present
Gunthorpe Toll Bridge, and the widening
of six bridges over the Avon at Bath is
also contemplated.

* * * *

Smaller Ships

The restriction of emigrant traffic
to the United States has so reduced the
volume of traffic that, coupled with high
building and operating costs, the building
of further steamships of the monster type
in the near future is rendered problematical.

Steamship companies announce that they
will watch closely developments in the
methods of propulsion, so that the best
and most economical means may be em-
ployed to restrict their building programme
to vessels of moderate size and with a
less elaborate decoration and furnishing
of the public rooms. While maintaining
the present standard of comfort for first-
class passengers, the companies will insti-
tute improvements for the comfort of
second and third class passengers.

Lifting 72,000 Tons

The world’s heaviest ship, the White
Star liner ' Majestic,”” was last month
lifted 40 ft. by the great floating dock at
Southampton. This is the first occasion
on which a weight of mere than 350,000
tons has been lifted by any dock in the
world. Tt is also the first time that it
has been possible to dry-dock the ** Majes-
tic” in British waters, her half-yearly
docking having hitherto been done in
America as there is no graving dock large
enough to take her in this country.

The weight of the " Majestic  is 64,000

tons fully laden, but when in dock she was
without fuel or stores, which enabled her
weight to be cut down to 55,000 tons, a
weight well within the calculated lifting
capacity of the dock. Five hours were
required to lift the ship. The fourteen
pumps pumped 88,000 tons of water out of
the tanks in the sides and hold of the dock,
and she floated with the ship poised in
the cradle on the bottom platform.
. The dock itself, which was opened by
the Prince of Wales last summer, weighs
about 17,000 tons, so that the total weight
raised on this occasion was something like
72.000 tons.

Bridge across the Zambesi

The construction of the proposed bridge
across the Zambesi is going forward. The
bridge is estimated to cost £800,000 and
it will connect the Trans-Zambesi and
Central African Railways, and complete
a through-line from Beira to Nyassaland.
The bridge will help largely in the develop-
ment of the coal mines of the district.

* # * &

Forth Road Bridge

A proposal has recently been made to
build a road bridge across the Forth at
Queensferry. The cost of the proposed
bridge, including the acquisition of land,
is estimated at £4,000,000. It is suggested
that the bridge be of the suspension type,
with two spans of 2,400 ft. each. Should
the bridge be constructed it would allow
the continuation of the Great North Road
throngh Scotland to Inverness and Aber-
deen.

* * * *

New Montrose Bridge

Montrose Town Council has decided to
replace the suspension bridge over the
River South Esk by a modern structure
costing £90,000.
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E III. Super-Seaplanes for U.S. Navy ‘ g
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The first U.S. Navy Seapla

HE importance of large seaplanes,
having a great range of flight and
capable of working well in advance

of the fleet to which they are attached,
is becoming increasingly apparent. As a
result,super-aeroplanes and super-seaplanes
are being planned and constructed in
almost every country that has either a
commercial or strategical interest in
aviation.

In America in particular, the advantages
of these super-aeroplanes are fully realised.
Experts have recently pointed out to the
Secretary of the Navy that seaplanes of a
type capable of working independently
of support from any surface vessels
would be particularly useful in the
Pacific.

The United States has a considerable
coastline to guard, both in the Atlantic
and the Pacific, and although the cutting
of the Panama Canal has simplified its
defence very considerably, there yet
remains the very grave problem of giving
adequate naval protection to both east
and west coasts. In the event of the
United States being at war with any
nation possessing fighting ships, this
problem would become acute.

More certainly would this be the case
in the Pacific, where the United States
has island possessions (Hawaii) that are
of great strategic importance. It is more
particularly in regard to this and other
similar outlying territories that seaplanes
and aeroplanes would be of the greatest

ne (N.C.-4} which flew across the Atlantic between 8th and 31st May, 1920.

value to the United States. Not oniy
would they by bomb attacks be able to
considerably hinder and disorganise an
invading force, but they would be able to
fly to, and defend any peint on the coast
long before the Pacific Fleet itself could
reach the scene of action.

A Giant Seaplane

For these reasons alone, this type of
aircraft is the centre of attention in
America at the present time, and orders
have recently been placed by the American
Navy for a super-seaplane which, if success-
ful, will probably lead to orders for a
large number of a similar type. The new
seaplane, when fully loaded, will weigh
24,000 1bs.  Its wings will have a span of
87 1t. 6in., a width of 14{t. and a total
arca of 2,400 sq. ft.

The fuselage, 60 ft. in length, will be
built entirely of duralumin. The ad-
vantage of constructing the body of dura-
lumin is that it will not become water-
logged—as might be the case with a
wooden hull—and on this account it is
claimed that the new scaplane will be
sufficiently  seaworthy to keep afloat,
even in the roughest sea. Further the
use of duralumin reduces the weight to
a minimum, more particularly so as the
same metal is used in the construction of
the wings. The decreased weight allows
greater fuel-carrying capacity and gives
greater speed, the latter advantage also
being assisted by the decreased air re-
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[U.8. Navy Department

sistance of the wing truss, to details of
which further reference will be made
later,

Geared-down Engines Used

The new giant will be driven by two
800 h.p. Packard motors—the largest aero
engines ever built in America. They are
designed for the high working speed of
2,200 revs. per minute, at which speed
they give their maximum power for a
given weight.

It must be noted, however, that this
high speed is not the propeller speed,
far the engines will not drive the propellers
directly. Instead, they are geared down
to give co-ordination between engine and
propeller, to ensure that the speed at the
tip of the propeller blades is in ratio with
the forward speed of the aeroplane—an
important matter.

The plan to gear down the engines is
in accordance with the best modern
practice. Experts are agreed that in
the future, m all “slow " aeroplanes,
geared-down engines will be adopted
universally. The term ‘“slow” is here
used in a comparative sense, judged
by some of the high flying speeds attained
by other—and often specially-designed
craft. For instance, although the new
American giant falls within the “ slow "
classification, it will nevertheless be
capable of a speed of at least 100 miles
per hour !
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Long Distance Scouting Seaplane (PN-7) of the U.S. Navy

Tandem v. Parallel-Mounting

It is interesting to learn that the two
engines of the new giant will be mounted
in tandem, one propeller being ‘at the
front of the engine and the other at the
rear.

Although mounting the engines on
either wing is generally regarded as being
more efficient than mounting in tandem,
tandem mounting has the advantage
that, should one of the engines fail, the
plane will be able to continue in flight on
one motor only.  Although this is theoreti-
cally possible with two engines not ar-
ranged in tandem but on either wing,
it has been found in practice that should
one of the engines fail, when the pair are
mounted on either wing, the unbalanced
thrust of the remaining propeller becomes
a definite source of danger. This is
because of the fact that it is thrusting
“off centre’ and this renders control
of the aeroplane wvery difficult. The
advantage of being able to sustain flight
indefinitely on one motor far outweighs
the slight loss in efficiency.

Mustrations and further details of the
new giant seaplane are not vet available.
It is believed, however, that the design
will follow wvery closely the lines of the
successful P.N.-7 type of long-distance
scouting seaplane now in use by the
American Navy Department, which we
are able to illustrate on this page.

Five Years' Progress

It is very interesting to contrast the
P.N.-7 with the N.C.—4, the first giant
seaplane to be built for the American
Navy. Although only five wvears have
elapsed since the N.C.—4 was constructed,
a comparison of the two photographs
accompanying this article shows how
great has been the progress in design in
the meantime. It will be noticed that
the P.N.-7 has a clean wing truss, whereas

the N.C.—4 is more cumbgrsome in this
respect. The design of the P.N.-7 does
not, however, show any radical alterations
or extraordinary changes from previous
designs. Greatly improved in general
details, it shows a steady advance in
many minor points.

The main advantages are found in the
wing trussing. The N.C.—4 necessarily
had innumerable struts and wires in ifs
wing structure, because it had a com-
paratively ‘‘low-lift " wing and a cor-
respondingly large wing area. It had a
shallow wing camber giving a corres-
pondingly low resistance to . bending
stresses. The P.N.-7 on the other hand,
has a * high-lift " wing, which enables a
reduction to be made in both the area
and the span. In it, too, the considerable
depth of camber allows the use of long
unsupported spans and reduces the external
wing-bracing to a minimum.

London to ‘‘ Mespot.”” Non-Stop

The N.C.—4 had four Liberty motors
each of 400 h.p. Although the horse-
power was practically the same as that
of the giant seaplane now building, the
maximum speed of which the older
machine was capable of was only 75 m.p.h.
whereas, as has already been mentioned,
the new giant will have a speed of at
least 100 m.p.h.

The N.C.—4 weighed 28,0001bs. and
its range was 1,600 miles at the outside.
The new giant seaplane is 4,000 lbs.
lighter and has a range of at least 2,600
miles. If flown from a base in this country
it would be able to make a non-stop flight
from, say, Croydon to the Ural Mountains ;
“to the Caspain Sea ; to Egypt; or almost
to Basra and the Persian Gulf. It would
also be able to fly across the Atlantic
with ease. Indeed, it would have the
greatest range yet attained by any aero-
plane or seaplane of its size and weight.

It should be mentioned that the maxi-
mum range is not calculated on a stripped
machine but is based on the weight of the
plane carrying enough petrol for its
maximum range, a crew of five—two
pilots, two mechanics and a wireless
operator—together with full fighting and
bombing equipment.

Giant Block-Setting Cranes—
(Continticd from page 223)

sea-walls, and in the combating of the
elements during their construction, that
this branch of engineering is seen at its
best. In his difficult task the harbour
engineer has no more powerful assistant
than the giant block-setting cranes that
we have described in these articles during
the past few months.

These giant cranes thus play an import-
ant, although indirect part, in developing
British trade and in advancing the interests
of the Empire. The cranes build a har-
bour, the harbour enables ships to load and
unload, and the town that owns it becomes
a leading port and the centre of trade for
a wide and prosperous area. Ships come
and go, carrying the produce of the country
to distant ports, where in turn other har-
bours shelter them from the fury of the
seas whilst they unload their cargoes.
All this has been made possible by giant
block-setting cranes, without which the
engineer could never have carried out the
great works that stand to his credit to-day.
Tt will be no matter for wonder, therefore,
if cranes of this type will be the most
popular type of crane models of the future
among Mecccano boys.

(Tue ExD).
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Huge Boring Below River Mersey 0

 Largest Tunnel in the World
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GREAT engineering scheme for a new tunnel

under the River Mersey between Liverpool and
Birkenhead has been under consideration for some
time and negotiations have been proceeding with a
view to obtaining financial assistance for the project
from the Government. After long conferences and
seemingly endless discussion the matter
has at last taken practical shape, the
Government having offered to bear a
very large proportion of the estimated
cost.

Bridge v. Tunnel

The tunnel will be the largest in the ¢
world, and the works in connection

with it will be on such a scale as to find R, ST

employment, directly or indirectly, for
a very large number of men. Important
orders for steel will result, as the
tunnel will be lined with steel. It is
estimated that the work will require at
least 125,000 tonsYof cast iron, the
cost of which would be about £1,000,000,
and the engineering trade as a whole
would benefit in this and in other ways.

The decision to construct the tunnel below
was arrived at after consultation with leading engineers,
a tunnel being generally preferred to the alternative
suggestion for a huge bridge to span the river. There is
already a tunnel under the Mersey, of course, but it is
solely for the use of the electric trains of the Mersey
Railway Dbetween Liverpool and Birkenhead. The
new tunnel, on the other hand, is essentially intended
for road traffic, its value lying in the fact that at present
the only direct com-
munication between
Liverpool and Birken-
head is by ferry-boat
across the river, the
alternative being a long
journey via Runcorn
and over the famous
transporter bridge.

As first planned the
new Mersey tunnel was
to take roughly the
course indicated in the
illustration at the foot
of this page, but the
branch leading to Sea-
combe has now been
abandoned. It was
also planned originally
to construct the tunnel
for four lines of traffic
for ordinary wvehicles
with a section below for
trams, as shown by the
circular diagram. It has

A :—Section of

now been decided, however, to dispense with the tramway
part of the scheme.

According to the latest information the tunnel will
be 44 ft. in diameter and will have an upper road to
carry four lines of traffic and a lower road to carry two
lines. The tunnel is estimated to cost £5,000,000,

towards which the Government are to

pay £2,500,000. Inaddition the Govern-

ment have agreed to allow tolls to be

levied for a period of 20 years and to

bear half the charge of upkeep of the
tunnel for all time,

Liverpool’s Huge Exports

The supporters of the new tunnel

e Nsor gl scheme believe that its construction

[ N ﬂ@‘-}” will result in considerable further

1. development of Liverpool and Birken-

v Y

INIEE head. Whether this proves to be the

Tunnel as originall ve %
planned, with double track for roag of the Wirral, to Chester and to

vehicles above and tramway track North Wales, for traffic from West

B:—Approximate course of tunnel as first proposed

5 case or not, it is certain that the tunnel
will relieve the existing traffic con-
gestion between the two places. It
will also give easier access‘to the whole

Lancashire.

The growth of Liverpool as a port has been very
remarkable. In 1858 the water area of the Liverpool
and Birkenhead Docks was just under 200 acres, as
compared with 600 acres to-day. In the same period
the quayage has increased from 154 miles to nearly 37
miles, and the tonnage of vessels using the port has
grown from about four millions to nearly fourteen-and-a-
half millions. To-day Liverpool is the first export port
of the United Kingdom,
exporting twice as much
as London, and more
than  London, Man-
chester, Hull, Middles-
brough, Bristol and
Southampton combined.
As  regards. imports
Liverpool is the second
port of the Kingdom,
London being the first.

The Existing Tunnel

The course of the
existing Mersey Tunnel
is well shown in our
sketch on the next page.
The construction of this
tunnel was authorised
by Parliament in 1856
but work was not com-
menced until December
1879, when a small
experimental tunnel
was driven to test the
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C:—Plan of existing Mersey Railway Tunnel

continuity of the sandstone across the river. This pre-
liminary work was completed in 1881 and the main
tunnel itself was begun. Shafts were sunk on each shore
toa depth of 170 ft., sufficient to draw off water from the
drainage tunnel, which had to be formed below the main
tunnel, with a fall from the centre towards each shaft as
shown in the illustration. The distance between the
shafts was one mile and ten yards. Pumpswere placed
in both shafts to keep the works dry during their
construction and also to drain the tunnel after its
completion.

The Liverpool drainage tunnel was driven by hand
at an average rate of about 11} yards per week, while
the Birkenhead drainage tunnel was driven by a Beau-
mont boring machine at an average rate of 144 yards
per week, The two portions of the drainage tunnel wete
joined at a distance of 1,115 yards from the Birkenhead

shaft, the divergence between the two lines being only

2% inches. The main tunnel was 26 ft. in width and
23 ft. in height.

For the traffic between Liverpool and Birkenhead it

was necessary to have stations nearer the river than
the points where the inclines from the tunnel come out
into the open. Accordingly a station was constructed
on each side, in the rock, slightly inland from the
pumping shafts, the rzulway level on the Liverpool
side being 92 ft. below the surface and that on the
+ Birkenhead side 103 ft. below. Hydraulic lifts are
‘provided to convey passengers to and from the street
above. The ventilation of the tunnel is provided by
two fans on each shore, which maintain a continuous
current of air through the tunnel.

This Mersey Tunnel is of interest as being the first
important submarine tunnel specially designed for
railway traffic, although a railway was actually run

~earlier through the Thames Tunnel.

OUR MAIL,

Inthese columns the Editor veplies to letiers from his
readers, from whom je is alwavs pleased lo hear, He
recetves Musudreds of letiers cach day, hut only these that
deal with matlers of generval interest can be deall with here.

Corvespondents unll help the Editor if they will write
neatly in ink and on one side of the paper only.

W. L. Holeroft (East London, S.A.)—*"1 told my
older brother that there is much more sense in writing
to you and ph)‘mg with Mcrrmn than eloping with
girls till twelve o'clock at night."" We should think
s0 indeed, W.L.! We have sent you some interesting
literature by separate post. We are alwavs pleased
to hear from you.

L. Millery (Ramsey).— Yaur suggeskion for a com-
petition in connection with the “ M.M." covers is
good, and we shall probably adopt it. We are sur-
,srisud to hear that you have an epidemic of measles,
or we have always found Ramsey a remarkably
healthy place.

B. Spooner (Orehunga, N.Z.)—We have posted
the back numbers of the " M.M." to you. We are
sorry that vou have had such a tough time for the
last year or two, Bruce, and we wish you better luck
in the future. It isn’t c¢veryone, though, who has
such a good mother.

C. Westrope (Surbiton).—We receive many hundreds
of letters from boys each day and all the specially
interesting ones.like your own we read and deal with
personally.,  We are sorry vou do not like the Meceano
boy's short trousers—we must take this matter up
with his tailor!

V. Halpe (Calombo, Ceylon).—*" We never enjoy
a fine winter here in Ceylon, for there is no snow.
I envy vou your better luek.” Don't envy us Vernon.
We would risk exchanging one of our winters for one
of yours. Copies of the “* M.M."™ to replace those
lost in transit, have been posted to Vol

S. Marsh (Thornton-le-Fylde).—We are constantly
warning our readers not to send presents to native
boys in the West Coast of Africa, or even to reply
to their letters, and we are glad you ignored the one
that you received recently. Thanks for vour sug-
gestion for a new competition, which we will consider.

E. Watson (Poulton-le-Fylde).—Your suggestion
for a ** Poct’s Corner ' for the ** M. M." rather startled
us. No doubt it would be very interesting to describe
the life and work of one poet each month, but of
course Meccano boys are really more interested in
engineers, inventors and scientists than in poets.
I am sure that if we were to substitute ** Famous
Poets ”* for * Famous Engineers,” our readers would
descend upon us like a whirlwind.  Your four lines of
poetry describing the disastrous journey of Owen
Moore are pathetic but we scem to have heard them
before :—

Owen Moore went out one day,
Owin' more than he could pay.
Owen Moore came back that day,
Owin" more.

J. Hudson (Haworth).—No engineering structure
in the world is more wonderful than a huge liner and
yvou will be glad to know that we are preparing an
interesting article on this subject. We are delighted
to hear that vou think the * M.M." is *simply
spiffing.” If your Dad has to drag vou away from
the Magazine late at night we expect it is so that he
can settle down to read it himseli !

L. A. J. Edwards (Streatham).—* When I tried
the King of Papers, the * M.M.' | gnashed my teeth
with rage at being such a fool as not to have tried it
before.'” Perhaps vour action was rather strong,
Leslie, but it shows the right spirit | We are glad that
you have registered a vow never to imiss another
number. It was very encouraging to hear the opinion
of your engmm ring friend who thinks the ** M.M."
“ripping " and wishes it had been published when
he was a boy. Your idea for a * Hobbies Page™
15 being considered,

B. Stewart (Newtownards).—" Geing down twe
steps my puppy got his fore-paws on the bottom
step while the cart was on the top step. - The strap
under his body held his hind legs hanging in the air
and in trying to get down, his hind legs went so fast
I could not see them!'" “This is a really trying
expericnce for any puppy, B.S., and when the hind
legs did ultimately get down, we hope yon were duly
sympathetic with  their small owner. We were
startled to hear that on a previous occasion your
puppy ‘'sat down and sang a foxtrot,” but we con-
clude that we have under-estimated the musical
abilities of terriers although we have three of our own!

Jas. Mason (Lickley).—
** The Meccanograph and Weaving Loom,
And Meccano sets are quite a boon.
The children now, they want a model
As soon as they begin to toddle.”
Your other verses are not quite so good, James,
although they contain golden truths.

D. C. Todd .(Staverton).—Many thanks for your
article. You say that it is vour first effort in this
line and that you submit it in fear and trembling
*for we all know how complimentary Editors are to
would-be journalists | Editors are not half so
terrible as they are reported to be—in fact most
of them are just ordinary human beings with full
sympathy for beginners. Never hesitate to send
articles to us, for they will always be read with interest
and considered carefully with a view to publication.

W. §. Mitchell (Edinburgh).—Your suggestion that
we should publish at the close of each year an index
for the previous twelve issues is excellent and we
think it should be quite possible for us to carry out
the idea next December. We already issue a spring-
back binder, as no doubt you know. You say you
look forward to the time when there will be 100 pages
in each issue. We, too, should like that time to arrive,
as then we should have plenty of room for the lh:ng,\
that even vet are so often * crowded out.” We are
glad to hear of your success in shorthand and we hope
that you will attain the speed at which you are aiming.

C. J. Miller {Southampton).—** When 1 entered the
Competition 1 felt 1 had about as much chance of
winning a prize as a mouse caughtin a trap. You may
tmagine my surprise when | saw my name as a prize-
winner.” We are afraid that many readers are too
apt to regard their chance of winning a prize as hope-
less. The way to win a prize is to tackle competitions
in a spirit of confidence. We shall be glad to see a
photograph of your wayside station wlien it is finished.
Your cardboard station certainly met with ill-fortune,
but after all no one expects people to fall over railw ay
stations !

Miss W. Fornachon (Cambridge).—We are certainly
not among those who are shocked when you say that
you wish you were a boy. Your enthusiasm for
Meceano is ‘very refreshing, and we were particularly
interpsted to hear that “even Mother approves of
Meccano now ! although no deubt she was a little
startled when you declined the needlework basket
and demaunded a Meccano set ! You appear to have
succeeded in getting your own way, no doubt because
—as you put it—"" I stuck to it like a pot of glue.”
We have written you separately in regard to the
gramophone you propose to make, but although
possible in Meccano we fear it is a complicated model
to make successfully.
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““ Motto "" Competition

Nearly five years ago we invited members
of the Meccano Guild to submit suggestions
for a motto for the Guild. Many mottoes
were sent in, but we did not consider any
of these quite good enough to be adopted
and we determined to ask for further
suggestions at a later date. Enthusiasm
for the Meccano Guild is now greater than
ever before, and therefore we have decided
that this is a suitable time to introduce
this matter again.

This competition is confined entirely
to members of the Guild. Entries must
consist of one or more mottoes applicable
to the Guild as a whole and expressing its
spirit and objects. It is clear that a

motto of this kind must be short, and
provided that they fulfil the above con-
ditions the mottoes consisting of the
fewest words will have the best chance of
suceess,

A prize of 10/6 will be awarded for
the winning motto. There are no age
linrits in this contest and competitors may
send in as many mottoes as they like.
Envelopes containing entries should be
marked ' Motto " in the top left-hand
corner and should be addressed to the
Guild Secretary.

Closing date 30th May (Overseas : 30th
September).

Essay Competition

““How I spent my Easter
Holiday "’

By the time this issue of the Magazine
is in the hands of our readers the Easter
holiday will be over. It is always interest-
ing to look back upon a holiday and recall
the many pleasant hours spent and the
jolly - times we had with our friends,
whether indoors or out in the open.
Meccano boys are particularly fortunate
in regard to independence of the weather
during holidays, for-if eutdoor amusement
is impossible there is always the old
Meccano or Hornby Railway to fall back
upon, with the certainty of hours of
keen enjoyment.

We at Headquarters are always in-
terested to hear of our readers’ doings at
holiday times, and therefore this month
we announce an Essay Competition on
the subject, “ How I SPENT My EASTER
Horipay.” Possibly some readers may
think that they have no chance in such a
competition Dbecause their holiday was
spent quietly at home without any par-
ticularly noteworthy incidents occurring,
but this is net the case. The winning
essays will be those that give the best
account of a holiday, without reference
to how or where the time was spent.

The competition will be divided into
two sections, (A) for those of 16 years
and over and (B) for those under I6.
IFour prizes will be awarded—Meccano
goods to the value of £1/1/— and 10/6
for the first and second in each section
respectively.

Essays must not exceed 1,000 words in
length and must be written legibly on
one side of the paper only, with the com-
petitor’s name, address and age on the
back of each sheet.

Closing date 30th May (Overseas : 30th
September).

Painting Competition

In response,te many requests from our
readers we are afipouncing this month a
Painting Competition, the subject being
“My Horspy TrAWN.” This subject
was put forward by one of the successful
entrants in our recent °‘ Suggestions "’
competition and we hope to have a large
number of entries. A Hornby Train
lends itself well to a contest of this kind
and we confidently expect some very
realistic results. Although we announce
this. as a ' paifiting "' contest, entries
coloured in crayon or otherwise will be
accepted. The main thing is to produce a
realistic reproduction in colour.

The competition will be divided into
class (A) for those of 16 and over and (B)
for those under 16. We are offering four
prizes—Drawing or Painting Materials,
or Meccano products if preferred, to be
selected by the winners, to the value of
10/6 and 5/— respectively for the first and
second in each section.

Closing date 30th May (Overseas: 30th
September). .

[ e e e e e
1 1
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i Competition Closing Dates: !
: HOME. !
{ Essay (April .. .. .. 30th May. 1
y Fourteenth Photo 30th May. 1
i Fifth Drawing ... 30th May. i
1 Guild Motto ... 30th June. 1
I Easter Holiday Essay 30th June. 1
I Painting (Hornby Train) 30th June. 1
y Fifteenth Photo s ... 30th June. 1
I OVERSEAS. 1
I Twelfth Photo ... ... 30th June. 1
I Fourth Drawing 30th June. 1
| Essay (March) 31st July. 1
| Thirfeenth Photo 31st July. 1
I Essay (Inventors) 31st July. 1
I Essay (April) ... 31st August. 1
I Fourteenth Photo 31st August. 1
I Fifth Drawing ... 31st August. ]
I' Guild Motto .. 30th September. |
I Easter Holiday Essay 30th September. |
I Painting (Hornby Train) 30th September. 1
: Fifteenth Photo 30th September. :
T i e v et i e B

Results

Fourth Drawing Contest

A great many of our readers took advantage of this
drawing contest, the subject of which was a A
Petrol Motor Bus or Motor Lorry." Competitors
still further showed their artistic abilities with pen
and pencil and quite a number of the drawings received
were rerarkably good, the details being well brought
out. Under the circumstances it was a most difficult
problem to adjudge the winners, but after very careful
examination it was decided to award the prizes as
follows :—

Class (A), 16 and over, First Prize (Drawing or
Painting materials or Meccano Produets value 10/6),
S. Sharvell (Wembley) ; cond Prize (Drawing or
Painting materials or Meccano Products value 5/-),
S. Howson (Cumberland), In Class B, under 16,
similar prizes were awarded to L. Lee (Surrey) and
F. Weeks (Middlesex) respectively.

Twelfth Photographic Contest

Many excellent photographs were received in this
competition, the subject of which was a ** Bridge,
Viaduct or Agueduct.” Bridges of all kinds were
** snapped,” ranging from the Forth Bridge to a small
rustic bridge crossing a stream, and the detail in the
photographs in most cases was excellent. In passing
we may mention that we should like to see more com-
petitors doing their own developing and l)rintiug.

In section A, under 14, B. Sandham (Preston) has
been awarded the first prize, Meccano Goods value
10/8. for his fine snapshot and enlargement of the
Forth Bridge. The second prize,;[Mceccano Goods
value 5/-, was won by L. E. Ashforth (Birmingham)
for a snap of the Cuthadam Bridge. In section B,
14 and over, similar prizes were won by D, J. Kendrew
{Southport) and F. G. Clements (Luton).

Third Cross Word Puzzle
Contest

We endeavoured to make this puzzle a little more
difficult than the previous “ Cross Word,” and it
certainly proved a ** teaser,” for the number of entries
was much smaller than in the previous contest.
Many readers made a valiant effort to solve the puzzle
and a considerable number submitted very creditable
efforts. We were glad to notice a considerable im-
provement in the original puzzles submitted. These
on the average were not only much more carefully
prepared but also they showed a very considerable
amount of ingenuitv.

All entries were treated on their own merits and it
was finally decided to award the three prizes offered as
follows : First Prize (Meccano Goods value £1/1/-),
Alan G. Pirie (Glasgow); Second Prize (Meccano
Goods wvalue 10/6), Ian Lamb (Broughty Ferry,
Forfarshire) ; Third Prize (Meccano Goods value 5/-),
Helen Holtby (Worthing).

We heartily congratulate the prize winners, especially
Helen Holtby, on their really excellent entries.

w

Overseas Result
Christmas Puzzle Contest

Bovs of every age from all over the World entered
thts popular puzzle contest, and although the entries
were npt quité so numerous as those in the Home Sec-
tion there were quite enough to keep us extremely
busy.

Every individual entry was examined very carefully
and we found that several competitors had sent in
the correct solutions to all the puzzles they selected.
After the fullest consideration, and in accordance
with the rules governing this contest, in which neatness
played an important part, the prizes were awarded
as follows :—First Prize (Hornby No. 2 Goods Set),
1. G. Young (Auckland, New Zealand) ; Second Prize
(Hornby No, 2 Tank Loco), J. 5. Anderson (Tasmania,
Australia). Three other prizes consisting of Meccano
Radio Receivers or Headphones were awarded to
E. H. Craft (New South Wales, Australia), N. Mont-
gomery (Melbourne, Australia), and I); Moore (Tas-
mania).

(Continued fool of nexl colwmn),



@

THE MECCANO MAGAZINE

A Fine Crane

By the courtesy of Messrs.
Sir W. G. Armstrong Whit-
worth Ltd. we are able to
illustrate on this page a
special  hydraulic  crane,
which is also shown on our
cover this month. This fine
crane is of 200 tons capacity
and was used in the ship-
ment of the 2-8-0 locos.
built for the Belgian State
Railways by the same firm,
and described elsewhere in

this ussue. The crane
shouldform™ an” excellent

model for reproduction in
Meccano.

As will be seen from the
illustration the jib and
operating mechanism  is
mounted on a massive base.
This pivots on a central
pillar and rotates on a roller
race, which is fitted with
rack gearing on its outside
edge.  Meshing with this
racking gear is a pinion
wheel, which is driven
through a vertical rod by
bevel gearing to a hori-
zontal rod that, through
bevel gearing again, trans-
mits power from the engine.

The movement of the
jib is controlled by pistons
that are directly connected
to the guide arms, and as
full play is given to the
movement of these pistons
it follows that the jib can
be raised or lowered through
a very wide arc.

“Lynx-Eyed '’ Contest

Solution of Third Series

Owing to the Overseas Section of this
contest not closing until the 30th April
we have not been able to publish the
solutions before this date. Hundreds of
entries were received in this contest and
we made it a pont of giving a prize to
each competitor who sent in a correct
solution. In accordance with the rules
laid down in the event of a tie, the first
three prizes were awarded to those whose
entries were the neatest.

We now give the correct solutions to
the three sets of Puzzle Pictures appearing
in the October, November and December
issues of the “*M.M."” respectively :—
First Set :—Picture No. 1, Model No. 335.
(2) 20, (3) 314, (4) 105, (5) 215, (6) 42,
(7)339; (8) 23, (9) 330, (10) 223, (11) 305,
(12) 130. Second Set :—(13) 343, (14) 33
(15) 241, (16) 115, (17) 224, (18) 228, (19)
244, (20) 64, (21) 253, (22) 47, (23) 217,
(24) 131. Third Set :—(25) 317, (26) 3,
(27) 220, (28) 41, (29) 309, (30) 220, (31)
116, (32) 50, (33) 107, (34) 204, (35) 17,
(36) 128,

Shipping Locos. Overseas—

(Continued from page 215)

as Liverpool varied and interesting ship-
ments of a similar nature are constantly
being made. Only a few weeks ago, for
instance, the King of Egypt's State
Railway Coach was lifted by the ** Her-
cules " and deposited on board the deck
of the 5.5. " Amarapoora " to be shipped
to Port Said.

No doubt many of our readers saw this
luxurious coach when it was on view at
the Wembley Exhibition last year. In
this connection it is estimated that nearly
two million people inspected it, inside and
out, at Wembley.

The Coach is 70 ft. in length and weighs
60 tons. There are six compartments,
comprising vestibule, lounge, bureau, bed-
room, bathroom, and a room for the
King’s valet. The lounge is decorated
after the Louis Quatorze period, the
bureau in the Adams style and the bedroom

in the Louis Sieze style, with white and
old gold predominating.

A Vision of Cream and Gold

It is fitted with electric heating to
supply hot water for the bath and wash
basins. The exterior is painted in cream
colour, picked out with gold lining, and
ecach centre panel has a hand-painted re-
production” of the Royal Coat-of-Arms.
The coach is, indeed, regarded as one of
the most luxuriously appointed state
vehicles on any railway.

Owing to the great width of the coach
special arrangements had to be made for
its convevance to Birkenhead. It was
placed on special bogies on the L.M.S. Rly.,
at Birmingham (where it has been stored
since the exhibition) and all traffic was
stopped during its journey to Birkenhead.
Special care had to be taken in lifting it
so as mnot to strain the under-carriage
unduly, and the precautions in this con-
nection, and also in the shipping of the
coach, were of an elaborate nature.
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qw-r,\' after the simple
s telegraph  became a

practical means of com-
munication on a commercial
scale inventors began to turn
their attention to the problem
of simultaneously sending two
messages over the same wire.
It was obvious that if this
could be achieved a great
saving would result, since the
number of lines required be-

Distributor

XV. THE TELEGRAPH

Line

tween any two stations would
at once be Thalved. After
various unsuccessful attempts

Had been made to solve the
problem, two methods were
cvolved  'which ultimately
proved satisfactory. These are
known respectively as the
" differential ©*  method and
the '* bridge method."”

The Differential Method

The differential method is so called because it
makes use of double or differéntial windings on
the relay. The circuit is shown in Fig. 4. When
the key K is depressed so that pivot “p” is
electrically connected to the stud ' b,"” a current
will flow from the battery BB through the key to
the link BC on the relay. Here the current
divides into two equal parts, one of which passes
through each winding of the relay. One part
of the current then flows by way of terminal A to
line, and the other part through D, resistance
IR and condernser X to earth.

The values of the resistance and the condenser
are so adjusted that they exactly balance the
resistance and capacity-to-earth of the line, and
the technical name for these two units is ** arti-
ficial line."”

Since the real and artificial lines are identical
so far as the current arriving at BC is concerned,

this current splits up into two exactly equal portions, and these,
passing in opposite directions round the magnets of the relay,
neutralise each other's magnetising effect and so do not act on

Magnets
RECEIVER

gram the current flows through
the back stop “a’ and the
resistance BR—adjusted to
equal the resistance of the
battery BB—to earth, If the
key is depressed when the
current arrives at “p " the
current flows through the
battery BB to earth. Since
the current flows only through
one coil of the magnets, these
act on the armature and com-
plete the circuit consisting
of this armature, the sounder
S and the sounder battery
SBE.

If the key happens to be in
thz midway position, however,
so that it is not making contact
with either “a” or “b"

the received current, having

second coil from B to D, going round the magnets in the same

’ passed through the first coil of the relay, will pass through the

direction and thence through the artificial line to earth., The

added resistance of the line, of course, halves
the current, but this now passes round the
magnets of the relay twice as many times as
formerly, and therefore acts upon the armature
of the relay with as much force and certainty
as before. Thus both stations are able to
transmit and receive messages to and from
each other at the same time without the slightest
interference taking place.

The early difficulties encountered in duplex
telegraphy were due mainly not to faulty method

d but to the fact that no allowance was made

for the capacity of the line to earth. Until

Ml this factor was taken into consideration the

! artificial line could not be electrically identical
BB with the actual line.

The Wheatstone Bridge

Fig. 2

used is shown in Fig. 3.

Another system of duplex telegraphy much
g This is known as the bridge method,
owing to its similarity to the well-known method of measuring

the armature of the relay, Lina
Path of Received
Line I a Current
Any type “ A received cur- A

of receiver

é to
Earth__ ﬁ: pa
in

rent passing along
the line enters the
relay at A, flows
through one of the
coils of the magnet

passes to the key

shown in the dia-

C, and thence

If the key is
the  position

h - 4
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Courlesy

Fig. 5. Baudot simplex double station set
the value of an unknown resistance by means of a Wheatstone
bridge. ’

The diagram of the circuit of the Wheatstone bridge is shown
in Fig. 2, in which A and B are two known resistances of, sav,
10 and 100 ohms respectively, € is a variable resistance. and D
is the unknown resistance 1o be measured. At G is an ordinary
galvanometer and the more sensitive this is the more accurate
will be the final results. There is a small battery at BB.

It is clear from the diagram that the current from the battery,
upon arriving at " a,” will divide in the proportion of 10 to 1,
since this is the ratio of the two resistances A and B. This means
that ten times as much current will pass through resistance A
as through resistance B.

Now, if the resistances C and D are also in the same

[Messrs. Siemens Bros. & Co. L.,

transmitters is connected in turn to
the line by means of the rotating brush
B, Fig. 6, where T1, T2, T3 and T4 are
four transmitters. At the receiving end
sponding rotating brush Bl that
connects the four receivers Rl1, R2, R3
and R4 to line. The two brushes rotate
at the same speed, and thus RI receives
only from T1, R2 receives only from T2,
and so on. .

This method may be employed for
more than four transmitters and receivers
if desired. Our diagram merely shows
the principle of the apparatus, and in
actual practice various modifications have
to be made. The greatest difficulty lies
in the motors driving the brushes, for
the two independent motors at the two
stations must both revolve at exactly
the same speed in order that the two
brushes may keep pace with one another.
The transmitters and receivers may be of
aimost any type.

The Baudot System

The foregoing method of transmission
is no longer used in Great Britain, but
the Baudot system of multiplex type-
printing telegraphy utilises a very similar
method. This system is used extensively
in the British Post Office, in the French telegraph services, in
Italy, Russia and other countries in Europe, as well as in India
and Ceylon.

The Baudot system was first used commercially in France
about 1877, and in recent vears its use has increased very greatly
owing largely to its adaptability to many different types of tele-
graph service.

In this system the Morse alphabet is not used, but instead
five pulses of current are used to denote each letter. These
pulses may be either positive or negative currents, and letters
or figures are indicated by altering the arrangement of the pulses.
The code is shown in the accompanying table (Fig. 7).

The pulses are controlled by a keyboard with five
letters. A simplified wiring diagram of the circuit of

proportion, no current will flow through the galvanometer [afi e one sending and one receiving station is shown in Fig. 1,
and the needle will not be deflected. Hence, if we adjust |[¢']a ele from which its similarity to the multiplex system already
tl:c ?‘lnriabk}-‘ rmistTncu]t' until the needle is not deflected [£[3 ) described will be seen.’ ’ i
at all, we know that D is then ten times the resistance [7[@ ° .
of C. We know the value of C, and therefore it is quite [g[s ol : 360 Words a Minute
easy to calculate from this the resistance of D. This ula . ° The two trailers T1 and T2 rotate in unison. Thus
is the usual method of measuring electrical resistance ¥ 3 ° segment “a’ at the sender is connected to line at the
and the Wheatstone bridge is one of the most useful pieces = . same time as the “a’ segment at the receiver, and so
of apparatus in the possession of the electrician. b2 p=
The bridge method of telegraphy (Fig., 3) oparates €912 .
as follows. When the key is depressed, current flows |42 [®|°]el® AELAYS %
SLmCRGE =
Gl 7] (o] |e .
H| B LA IE ] %"’"
sEHEL ke
Kli(|le|lo|e
lLl=|ela]ele
Miyjeie L Courlesy] [Messrs. Siemens Bros. & Co. Lid.
NiNe e ele ’ 4 i
plolelsle ele Fig. 8. Plan of set illustrated in Fig. 5
Ql/|e ele® . on. Each of the five keys at the sender is an independent
Ri-|e e ®| reversing switch and if the correct keys to indicate a
sli|e e| particular letter are pressed while the trailers are passing
Tl 1]e] |e|] [e] over segment "a ' to " b, the reversed currents will
v|s|e| |e|e[e| acton the polarized relay and these particular magnets in
Fig. 6 wi?|e ol the receiver will receive an impulse of current. 'l‘llps if
‘ ) x|s|® . keys | and 4 are pressed, magnets 1 and 4 will be energised.
fre m h;nttcry B and splits at S, part going through the Zl: | ele These magnets produce certain mechanical movements
resistance "a "' to line and part through “ b " to the T 7 i in the receiver, causing the letter corresponding to the
artificial line and to earth. If the resistance “a ' bears [+1= IS pressing of keys 1 and 4 to be printed on a strip of paper
the same proportion to the resistance ** b " as the resistance r':::us:urc ® tape. ’
and capacity of the line bear to the resistance and capacity Ti Y Each of the four sets of segments on the distributors
of the artificial line, no current will flow through the re- mm, W is connected to separate transmitters and receivers and
ceiving instrument. This method possesses the advan- " thus four messages can be sent along the line at once,
tage that any type of receiver may be employed, thus il A [ each sender trahmnitting one letter per revolution of

making the system suitable for cable telegraphy.
Multiplex Telegraphy

Multiplex telegraphy is a system whereby a large number
of mz2ssages may be sent over one wire at the same time,
The method consists of having, sav, four
transmitters at one end and the same number
of receivers at the other end. Each of the

Courtesy)

[Messrs. Siemens Bros. & Co. Lid-

Fig. 7. The Baudot Alphabet

the trailers. This occurs 180 times a minute, and in
consequence a quadruple set sends out 720 letters or
about 120 words per minute.

A sextuple duplex—the first of which was installed
it in England in December 1913—sends 360 words a minute.
In order that the operator shall know when
to press the keys, a cadence note sounds

(Continued on page 247)
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”AB()UT what age do boys usually take up Meccano,
and when do they leave off building with it? ”
1 asked.

“ Tens of thousands of boys take it up at the age of 4
or 5, practically as soon as they can use a screw-driver,”
replied Mr. Hornby. ‘* As far as I can see, they give up
building with Meccano only when they die | ”

“ The most suitable age is anywhere between 5 and
70. Young boys play with it for the fun of building
machines and sceing them operate. Boys from 14 to
20, who have reached the thinking age,
find in Meccano something more than a
hobby for their leisure hours. Through
Meccano many of them have discovered
that they have a natural gift and in-
clination for engineering work. They are
making engineering their profession in
life and solving the great question of their
future career in the best way of all, that
is by their own free choice and inclination.
They take up real work, still encouraged
and instructed by the hobby that they
began as children.

“Then grown men — professors,
draughtsmen and engineers—use Meccano
for building scientific instruments, models
of inventions, new devices and for trying
out ideas. Here is a file of letters from
men all over the world who have written
to tell us that they are using Meccano
every day of their lives for one thing or
another, and by doing so are saving
thousands of pounds that they would
otherwise have to pay for models and
patterns with which to try out their
ideas.”

A Hundred Thousand Models

“ All this is very interesting indeed,”
I said, “and I am beginning to wonder
why boys ever buy any toy other than
Meccano. How many models do you
think your biggest Outfit will make
altogether ?’

“ That is a question,” replied Mr. Hornby, ** which I
hope never to be able to answer. We show over 400 in
our Manuals, and we have hundreds and hundreds of new
ones, as yet unpublished, and each of them is as good
as any we have ever had.

“ New ideas for models reach us every day. Over a
hundred thousand have been sent in for the Meccano
Prize Contests by competitors—and I can tell you that

(Continued)

Dick examines the Eiffel
Meccano

as long as our staff of expert model-makers produce at
their present rate, and as long as Meccano boys continue
to show the same ingenuity in our many contests, the
new models available will be unlimited in number. For
some time past, we have been describing at least one

»

new model in every issue of the Meccano Magazine.
Don’t Buy an Imitation

“When Meccano was first invented it was possible
to build only simple models with it, but as new en-
gineering parts were added to the system,
models of a much better type became possible,
" until now we claim that there is no mechanical
movement known that cannot be worked
out with Meccano. This is a strong claim,
I know, but it is the fidelity of Meccano parts
to engineering principles that has estab-
lished the supremacy of the, hobby, and
given it a.standing that competition cannot
touch.

“The Meccano system is based on the
laws of engineering and mechanics, and
until these laws are superseded nothing can
take its place. Take it from me, any other
constructional toy that attempts to do the
same thing in any other way is unscientific,
and will do a boy more harm than good,
distorting his mind instead of furnishing
him with useful knowledge.”

I felt that I wanted to interrupt Mr.
Hornby to tell him how cordially 1 agreed
with all he said, and how full of admiration
I was for the great work that he and his
Company were doing among boys like
my own. His enthusiasm and earnest-
ness were wonderful things to me, and
I found myself beginning to share them.

A Loom that Weaves

As he finished speaking he crossed
over to a small table and brought back
with him a model, the mechanism of
which was about as complicated as
anything I had ever seen.

“Look carefully at this model,”
he said. It is the Meccano Loom. It was designed
by a man who has made textile engineering his life-
study and business. Every part used in it is a Meccano
part, which may be purchased from any Meccano dealer.

“It is at present set to weave a length of coloured
material suitable for a tie or hat-band, and I want
you to notice how regular and perfect the material
1s—in fact it is just as good as the best you could buy
in a first-class store. Now watch! I am going to

&)

ower in
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weave a little
of the material for
you.”

He commenced
to turn the handle,
and instantly the
whole machine
came to life. The
healds worked up
and down in regu-
lar rhythm ; the
reed swung back-
ward and forward,
closing up the
material, and the
shuttle darted
from side to side,
leaving a trail of
bright blue thread
behind it, called
the *“ weft,” I be-
lieve. :

Before our
astonished eyes a
piece of most
beautiful fabric
was being woven,
and anything
more fascinating it
would be impossible to conceive. This was a triumph
of mechanism that I had never expected to see, and
I was quite willing to believe Mr. Hornby's statement
that no  mechanical or engineering movement was
impossible to Meccano. I was so fascinated with
the model that I believe I should have stolen it if Mr.
Hornby had not been in the room—I wanted it for
myself and Dick !

I Become a Weaver

As I fingered the beautiful fabric over and over again,
I could scarcely realise that I had actually seen it being
woven. 1 took hold of the handle myself, and as I did
so I wondered if the machine would be as obedient
to me as it had been to Mr.
Hornby. I commenced to turn,
and felt a thrill of eager ex-
pectancy such as I had not ex-
perienced for many a long year.

Again the machine sprang
into life, every little part of it
seeming to know exactly what
to do and just when to do it.
I was fascinated by the “ zip-
zip "' of the shuttle as it shot
backward and forward between
the threads of the warp, leaving
in its track a little blue line of
weft, which the reed instantly
pressed firmly into the finished
fabric.

“ Now you see for yourself,”
said Mr. Hornby, ‘“that weaving
with the Meccano Loom is de-
lightfully simple. All that is
necessary is to -turn a crank
handle—the model does the
rest. Tshould mention, perhaps,
that there is a certain knack in
turning the handle, but this is

The above illustration shows some of the beautiful material that may be made with
the Meccano Loom. Unfortunately, it is not possible to reproduce the finished product in
colours, so that the illustration gives but a poor idea of the attractive appearance of the

finished fabric, the patterns of which are worked in blue, orange, gold, red, etc.

. . . Dick was frantic to get at it himself . . . .

soon acquired.
Perhaps the only
difficulty is to get
the edges of the
material even, but
this comes easily
after a little prac-
tice.

“ Fabric woven
with the Meccano
Loom makes
beautiful hat-
bands or mneck-
ties. Tastefully
woven, these will
make excellent
gifts for  your
friends, Dick.
Imagine their sur-
prise when you
tell  them  the
fabric is made to
your own design
on a model loom
of your own con-
struction.”

Here Mr.
Hornby took out
a dozen beautiful
fabrics from a drawer.

“ Look at these,” he said. ‘“ All these fabrics were
woven entirely on a Meccano Loom from silks such as
you'buy in the hank orin bobbins. They represent only
a féew of the infinite number of patterns obtainable, the
designs of which depend entirely upon the mechanical skill
and the artistic ability of the person working the Loom.

“If it is desired, fabrics that are entirely plain may
bé woven, or a simple or intricate pattern introduced
at will, in any chosen colour. The width of the material
depends upon how you construct your Loom. On all
Meéccano Looms the fabric may be woven to any desired
length, however, for when the threads of the warp
are exhausted they may be joined to more
threads carried on a second beam, and the
process continued indefinitely.
Similarly, when the weft in the
shuttle has all been used, a
new shuttle may be slipped
into position in an instant and
the weaving continued. The
process need not be completed
» at one operation, as weaving
may be stopped at any time
and re-started when required,
without the continuity of the
material being broken.”

“Could we buy one of these
Looms to-day?"” I asked Mr.
Hornby. “ 1 am sure we should
like to take one back with us,
shouldn't we, Dick ? ”

“ You cannot buy the Meccano
Loom,” Mr. Hornby replied.
“ You see we do not sell models
but Meccano Outfits, and the
Loom is built with the same parts
that make the Clock, the Chassis,
and hundreds of other models.”

(To be conrluded)



IGRANIC
SQUARE LAW
CONDENSER

Some  Igranic
Devices to help
you | build a
better Radio Set

IGRANIC TELEPHONE
CONNECTOR
A handsome and useful ad-
dition to any set. Provides
connections for addition of
fonr pairs of telephones.
Easy to fit. P'rice 8/6

lGRANlC KNOB & DIAL
I'o enable vou to make
extremely accurate settings
of rheostats, variable con-
densers, variometers, ete,
Prices :

4" diam. ... .. 2/6 each
3 2/

20 N L me

IGRANIC RADIO DEVICES
ALSO INCLUDE
Honeycomb Duolateral Coils,
Fixed and Variable Con-
densers, Filament Rheostats,
Interval ve Transformers
\‘;lri-nm-h-rs:, Variocoupl
Bi-plug Coml Holders, i
plug Coil Holders, Battery
Potentiometers, Veruier Fric-
tion Pencils, Electric Soldering
Irons, ete., ¢tc.  All carry the

IGRANIC guarantee,
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You can now
build a radio

set entirely

with

ﬂ?AD

IGRANIC

OF Y |Cf_s

With the introduction of thl. Igranic Square Law
Variable Condenser it is now possible for vou to
build almost any circuit entirely with Tgranic
Radio Devices, Now indeed vou can build a
better set.

The lgranic Square Law Variable Condenser
has fixed and moving plates of stout sheet brass
designed to provide for proportionate changes
of wavelength in relation to uniform variations
on the condenser scale.

Perfectly insulated, ectric losses are for all
practical purposes negligible—whilst hand-
capacity is eliminated by the provision of
efficient aluminium end plates giving ample
shielding.

Ball-bearings support the condenser shaft and an
exceptionally smooth turning movement is
aflorded.

I'ke minimum capacity of the Igranic Square Law
Variable Condenser is less than one-twentieth of
the maximum capacity, and the tuning range,
when used in conjunction with a given coil is,
therefore, extremely wide.

A handsome four-inch combined Knob and Dial
is provided.

Prices :
0003 mfd. 21/~ each; .0005 mfd. 24/~ each;
001 mfd. 27/6 each.
WRITE FOR LIST Z 483.
IGRANIC ELECTRIC CO. LTD.
149, Queen Victoria Street, London.
Works : BEDFORD.
Branches :
Birsiscuaw CARDIFF GLAsGOw
Leeps MaxchESTER NE

By

IGRANIC VERNIER FRICTION PENCIL

Designed for use with variable condensers, variometers and similar
apparatus to convert the plainin
drill a hole in the panel near the e
bushes supplicd with the pencil, For fine adjustment the pencil is
inserted in the bush—so that the rubber ring engages with the bevelled
face of the dial—and rotated.

liding the clip attachment towards the brass pin a pencil may be
converted into an anti-capacity adjuster. Price complete with clip,
sparerubberring and 3 bushes, 2/—.

trument into vernier tvpe.  You merely
lge of the dials and press in one of t

‘The Equivalent of
a Faster Lens!”

Whatever make of roll film camera you are

using, there is a Rajar Film to fit it.

fastest film of all

Try the
British-made Rajar.

It is specially made to suit the peculiar light
of the British Isles and its use will enable you
to take bright, sharp pictures even on dull
days giving you the “ Equivalent of a Faster

’e

Lens.

Send for this new

Free Booklet—

A post-card will bring
vou a copy of the new
Rajar  Film  boollel.
It 1s well illustraled
with pictures taken on
Rajar Film and con-
tains developing
formule and a chert
of stzes and  prices.
Write to-day.

From All Photographic Dealers

Amalgamated Photographic Manufacturers Ltd.

SOHO SQUARE

LONDON,
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AST month we dealt with the various
types of cameras and the question
of the choice of plates or films.

Now we come to an equally important
consideration, that of the lens and shutter.
Usually standard lenses and shutters are
fitted in the cheaper cameras, but as a
rule the purchaser of a better camera has
the choice of one or more makes or types
of lenses, and, perhaps, of shutters also.
Different lenses serve different purposes
and this article will give vou some idea of
the principles involved, so that vou will
more easily be able to choose a léns to
serve the particular purpose for which it
1s required.

It is a common experience for an “ old
hand ” at photographyv to be told, on
showing a particularly fine specimen of
his work, " You must have a wonderfully
good lens.” This remark is made time
after time by people who have no know-
ledge of photegraphy, and it shows that
they attribute the excellence of a photo-
graph almost entirely to the quality of
the lens.

No greater mistake
can be made, for al-
though a good lens must
obviously be  better
than an inferior one,
vet without knowing
the condition under
which a particular
photograph was taken
it is impossible to say
whether the photo-
grapher used a lens of
the highest quality or one that would be
classed as inferior.

7

]
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Pinhole Cameras

No doubt at some time or another
most Meccano boys have possessed what
is. known as a ‘' pinhole " camera. This
is a camera without a lens and in which
the photograph is taken by means of a
tiny hole pierced through the front of
the camera. Such a camera is of little
practical usg for a reason that we shall
see in a moment, but it serves to illus-
trate the principle of the lens.

Every object that we are able to see
reflects rays of light from every point,
and as light always travels in straight
lines, each of these rays travels in a
straight line from the point on the object
from which it is reflected.

THE MECCANO MAGAZINE

. CAMERA LENSES

If we place a sensitive plate in some
kind of frame and hold it up in front of a
building, such as a church, with the idea
of taking a photograph, we shall fail
utterly because when we come to develop
the plate it instantly turns black all
over and is useless.

The reason of this is that every part
of the plate receives rays of light from
every part of the church and the result
is hopeless confusion. In erder to photo-
graph the church we must arrange matters
so that the rays from the_ mave fall only
on one part of the plate, the rays from
the tower only on another part, and so on.
In the case of a pinhole camera this is
done by enclosing the plate in a box that
is light-tight except for a tiny hole in
the end of the box opposite to the plate.
The effect of this is to allow
only one set of rays from each

part of the building to reach -

the plate, other rays that >
are not wanted being

excluded. -

Fig. 1. The inverted e
image in the Camera

Because all rays of light travel in
straight lines, the course of rays reflected
from any object is that shown in Fig. 1.
Each bundle of rays that passes through
the pinhole into the camera continues its
straight course to one particular part of
the plate.

Why the Image is Upside Down

If we fit a piece of ground glass in the
position occupied by the plate we shall be
able to see exactly the same picture as
will appear on the plate after development,
and we shall notice at once that the

picture is upside down. A little study of
Fig. 1 will show why this is the case.
Notice that the rays from the base of the
church are travelling upward in a straight
line when they pass through the pinhole,
and that they continue their upward
course until they reach the top of the
plate. Similarly the rays from the top
of the tower travel downward and so
reach the bottom of the plate. The
same thing holds good with all the rays in
proportion and the result is that the
image of the church on the plate is upside
down.

Quite successful photographs can be
taken with a pinhole camera but, owing
to the very tiny dimensions of the pinhole,
the amount of light illuminating the
plate is so small that an extremely long
exposure is needed to
effect  the  chemical
change in the emulsion
of the Sensitive plate
necessary  to  produce
a photograph. This
means that a pinhole
camera must always
be used on a stand or
placed on a table or
wall. Of course, it is
quite impossible with
such a camera to photo-
graph any object that
15 moving, no matter
how slowly. It might
be thought that this
difficulty could be over-
come easily by en-
larging the size of the
pinhole, but directly
we do this we get back
to our original trouble,
that of rays from all
parts of the object
reaching all parts of the plate.

Superiority of the Lens

Fortunately, however, the difficulty
disappears if we substitute a lens for a
pinhole. The lens allows us to use a very
much larger aperture than a pinhole be-
cause it bends or * deflects ' all the rays of
light that reach it, with the result that
bundles of rays from each part of the
object are concentrated on one particular
part of the plate instead of being allowed
to reach all portions of it.

(Continued on next page)
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Photographers!

The book that makes
Fhotography easy

‘WELLCOME’

Exposure Calculator
Handbook and Diary

All
Malkes Chemists
success and
certain Dealers

Write for free illustrated. leafiet

BURROUGHS WELLCOME & Co.
3, SnNow HILL BuUuiLDINGS, E.C. 1

xx 4260 COPYRIGHT

PRINT YOUR SNAPSHOTS ON

BAR-GAS

(Gaslight Paper)
Vigorous and
Soft to suit
all negatives.

Specially
made for
Film Nega-
tives.

Of all dealers. | :
Makers :—Elliott & Sons Ltd., Barne, Herts.

“Summer” Time
— is —

Camera Time!

If you want to get the best
out of your camera read
the illustrated comments
on Beginners’ Prints in

THE NEW
PHOTOGRAPHER

Every Monday - - Twopence

COMPETITIONS

Every week for Beginners.
Every month for Girls and
Boys at School.

Write for a free specimen copy to

THE PUBLISHER

The New Photographer
41, NORTH JOHN ST., LIVERPOOL.

BY RETURN

Post your films to us, and we will develop, print and
send them back to you THE SAME DAY, if received
in the morning. The work will be returned post free,
and you will be delighted with our artistic prints.
Prices are moderate, and there is no extra charge for
the special service. List and specimen print free.
Send to-dav.
RODBARD & CO. (Dept. M.},

Commercial Road, GLOUCESTER.

Messrs. Taylor Bros., Art Printers and Pub-
lishers, Leeds, are always glad to have submitted
to them Photos of attractive subjects suitable
for publication, and invite correspondence.

What appears to be a single ray of light
reflected from one point of an object is
really a bundle of tiny beams of light
which strike every part of the lens. Owing
to the curved surface of the lens they do
not pass straight through, however, but
are deflected so that on emerging from
the inside of the lens they meet at a
certain point. This point is known as
their ** focus.’

Focal length

B

P

dividing the focal length of the lens by the
diameter of the stop. TFor example, the
value of a }in. stop in a 4 in. lens would
be F8, while a }in. stop used with the
same lens would give F16.

The “U.S."” or * Universal System,”
which is used on all Kodaks, starts from
the basis of the value F4 and calls this 1.
The next smaller stop is 2, the next 4,
and so on.

All good lenses are marked with either

F or U.S. numbers. Probably

The facus or ** focal length ’
of a lens is its distance from
the plate or film when focussed
upon a distant object. The
size ol the image produced
by any lens is exactly pro-
portionate to its focal length,
and is not in any way con-
nected with the size of plate |

the largest F number in
general use to-day is F4.5,
although some special cameras
are fitted with lenses working
at much larger apertures.
The next smaller stops are
usually F5.6, ¥6.5, F§, Fl1,
F16, and F32.

In order to find the U.S.

used.

For instance, supposing we Fig. 2.
have two lenses each of 6 in.
focal length, one made for use with a
quarter-plate and the other with a half-
plate, the images produced by these two
lenses will be exactly the sanre in size,
but because the half-plate is larger it will
include more of the view.

Stops or Diaphragms

With every photographic lens some
form of "' stops’ or " diaphragms’' are
used. In their simplest form these stops
may consist merely of a series of holes in
a strip of metal that can be moved so as
to bring any particular hole into position
in the lens.. Practically all modern
cameras are fitfgd with what is known as
an ‘‘iris diaphragm " however, consisting
of a number of gxtremely thin metal or
vulcanite leaves that may be moved so
as to produce a series of circular apertures
of various sizes. A similar arrangement
is used in the human eye, where it works
automatically, according to the light
that strikes the eye. To test this beautiful
piece of apparatus, go into

Single Lens

number for any stop marked
with an F number it is simply

necessary to divide the F
number by 4 and square the result. For
instance, I'8 equals U.5.4, while F16

equals U.S.16, the latter being the only
case in which the figure is the same in
both systems.

Types of Lenses

The speed of all lenses working at the
same stop is the same, and therefore the
photographer knows that if he has half a
dozen different lenses, and uses each one
with the same stop, an exposure that is
correct for the first lens will be correct
also for all the others.

Having seen something of the principle
of the photographic lens we must now
turn to the types of lenses in everyday use.
These are three in numbér, the single
lens, the double lens or rapid rectilinear
and the anastigmat.

Single Lenses

which is

T

The single
described as

lens, variously
““achromatic,” meniscus,”’
or '’ landscape,’” is not really

a darkened room where there

is a looking glass. After |||
remaining a few seconds in
the dark, light a candle and
approach the mirror. Watch

the pupil of your eye in the
mirror, bringing the candle
near to vour eve. You will ’
see the pupillarge at first, but

=

a single lens at all, but is
made up of two lenses
cemented together so as to
appear one, as shown in
Fig. 2.

A true single lens such as
an ordinary magnifying glass
cannot be used conveniently
for photographic purposes

as the rays from the candle
fall upon it it commences
to contract, closing auto-
matically according to the
and brilliance of the light.

The exact position in which the iris
diaphragm is placed in a lens varies with
different types. Whatever its position
its action is the same in every case—it
limits the diameter of the aperture to be
used, so that by adjusting the diaphragm
we may use either the full lens or only a
small central portion of it.

The size of the aperture as thus regu-
lated by the iris diaphragm has a very
marked effect on the photography of
objects near and far from the camera
and this point will be dealt with when we
come to the actual exposure.

F. Numbers

The stops or diaphragms are described
by the relationship between the focus of
the lens and the diameter of the stop.
There are two systems in use, the " F"
system, which is mostly used, and the
“U.8." system.

The “F" number is

proximity

obtained by

Fig. 3. Rectilinear Lens

because it is not achromatic.
Those of our readers who
have studied physics know
that white light is made up of rays of seven
different colours, namely, red, orange,
vellow, green, blue, indigo, and violet.
When light passes through an ordinary
magnifyving glass the different coloured
rays are not all deflected to the same
extent. Tor instance, the violet and blue
rays, which have the strongest effect upon
the sensitive emulsion of the plate, come
to a focus appreciably nearer the lens
than the other rays. The result is that
it is impossible to obtain a sharply focussed
photograph with such a lens without
special adjustment.

In the photographic single lens the
effect of combining two lenses is to produce
an achromatic lens that defleets the rays
of every colour to the same extent. The
single lens is excellent for landscape work
and it will take portraits, but it has the
disadvantage that it cannot be used with
a larger stop than F11, and consequently
it 1s comparatively slow. It also has
certain disadvantages in regard to dis-
tortion, this being particularly noticeable




