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Sp&cial eA/ri&t7fna&a
Get your Fretwork Outfit Now
to obtain this Free Gift

HOBBIES BRITISH
No. 3 OUTFIT

A Complete Set of
well-made Fretwork Tools
This splendid Outfit contains all tools
you need to make a start. There is a
Hand frame ; Cutting Table and
Cramp ; Drill ; Sandpaper Block ;
6 in. Bule ; Hammer ; Plane ; Screw-
driver ; Square ; 6 doz. Hobbies
Fretsaws. In addition there is a
32-page handbook of instructions on

how to set to work.

COMPLETE 10/- 9d, extra.

DEREHAMLIMITED
65, New Oxford St , W.C
147, Bishopsgate, E.C. .
25, Bernard St. (formerly 11. Bridge St.), Southampton.

79. Walworth Rd.. ST.
:<2«, Argyle St., Glasgow

NOTE.—
Those who take
this Coupon tn
a Branch will
not have to pay

postage-

Decide right now to have a Fretwork Outfit for Xmas and take
this opportunity of a gift worth 1 /- to every reader. To everyone
who hands in the Coupon, as an order for the Outfit shown here,
at a Branch, or sends it to Dereham, we will give three Fretwork
Designs (each value 4d.) of some useful piece of work they can make up.
The Hobbies Outfit gives you hours of profit and pleasure making articles
of use in the home. You can make anything from a Bracket to a Bureau —

a Toy to a Table.

NORFOLK
214, West St.. Sheffield.
89a, Woodhouse Lane, Leeds.
45, Col borne St., Toronto,

HOBBIES
9a. High St.. Birmingham.
10a. Piccadilly, Manchester.
68, London Rd., Brighton.

To HOBBIES LTD. ,  DEREHAM,  NORFOLK. Dale
1 desire io take advantage of your Special Christmas Offer and am enclosing
Postal Order value 10/9, for which please send me a No. 3 Boxed Outfit and the

three four penny designs with a specimen copy of “HOBBIES."

M
J ddress
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With the Editor
Christmas Greetings to Al l  My  Readers

My first words in a Special Christmas number must always be
to wish my readers *'  A Very Merry Christmas." On Christmas
morning I shall be thinking of you all —100,000 or more happy
**  AZ. AZ.”  readers in all parts of the world. I wish 1 could visit you
all in your homes and share with you the great fun and frolic of
this festive season. To do this would be impossible, but as I
join in the revels in my own home I shall remember you all and
wish that everyone of you will have a really jolly time during
the Festive Season.

At this time of the year we invariably welcome to our ranks
hundreds of thousands of new friends—those boys who have
received a Meccano Outfit or a Hornby Train as a Christmas
present. Each one joins the great brotherhood of Meccano boys,
and each becomes a member of our world-wide movement, with
great pleasures in store and many happy days ahead. Let us
remember these new friends also on Christmas morning, when
wc all send out by our thoughts a cheery message of goodwill
and friendship to all Meccano boys, young and old, wherever
they may be.

A Cover with a Story
Many of our readers will no doubt have seen the photograph

reproduced on this month's cover, as a very effective poster ex-
hibited by the Southern Railway Company, by whose courtesy
we are able to reproduce the subject as a cover design. The
photograph was an amateurs happy " snap " taken when the
little boy was unconcernedly chatting to the driver of one of the
famous “ King Arthur " locomotives. Both boy and driver were
quite unaware of the fact that they were being photographed
and that the result would become a famous poster I

When the possibilities of this photograph were realised, efforts
were made to trace the boy. He proved to be Ronald, son of
Mr. W. Witt, a former employee of the Company. Ronald and
his parents are now in California, but an enlargement of the
photograph, together with a framed photograph of the poster,
has been sent to him by the Southern Railway. No doubt Ronald
was as surprised as his parents were proud when the parcel
arrived I

An Important Announcement
Last month we commenced a new feature, " Meccano Standard

Mechanisms " which will be continued regularly each month
in 1926. In this connection a supplementary Manual is in
active preparation. This book will be of the same size of page
as the Meccano Manuals and will  consist of illustrated instructions
for building mechanisms that are constantly required by keen
model -builders. Different forms of gearing, brakes, pulleys,
levers, belt and chain drives, ball and roller bearings, and other
mechanisms will all be featured. Most of these mechanisms are
standard —that is to say, they may be applied to one or more
models—and it is with a view to making model-building easier
that the book is being published.

We have had this series in mind for several years, and have been
collecting material for it for some time. We feel sure that it will
meet with an enthusiastic response from Meccano boys.

The Standard Mechanisms Manual will not be ready until next
month, and further particulars regarding the price., date of pub-
lication, etc., will be given in our next issue.

Buy Brit ish Goods
The latest return of unemployed persons shows that 1,250,000

workpeople are walking the streets because no employer is able
to find work for them to do. I feel sure that my readers sym-
pathise with these unemployed—especially those with families—
who, through no fault of their own cannot find work.

The cause and remedy of so much unemployment cannot well
Ixi  discussed in these pages, but I take this opportunity of remind-
ing my readers that at this season of the year there is at least one
way in which they can very materially help. This Is to " Buy
British Goods '* this Christmas, or—where possible—politely
suggest to parents and uncles that they should give only British-
made goods as Christmas presents.

During the next fortnight over £2.000,000 will be spent on toys.
If foreign-made toys are purchased, at least half this sum will
go out of Britain to pay the wages of foreign workpeople. On
the other hand, if British tovs are purchased, not only does the
whole of the money remain in this country, but it will circulate
again and again, passing through various hands, providing further
employment and improving trade.

To buy British goods is no sacrifice. In fact, most British
toys are vastly superior, both in regard to quality and ingenuity,
to the best foreign-made articles. They are well-designed, well-
constructed, well-finished, and there is the additional satisfaction
of knowing that in buying British-made goods, the purchaser
is helping in some small measure to remedy the great evil of un-
employment. Buy British Goods.

Our “Readers* Page’*
A short time ago I announced that I intended to set aside a

page each month for articles from my readers, such articles not
to exceed 500 words in length and to be about matters of general
interest. I should like to remind my readers of this, for I feel
sure that a large number of them, who have ideas and the ability
to write short interesting articles, have not yet considered the
matter seriously.

From my correspondence it is evident that the personal touch
about these articles is greatly appreciated. The '*  Readers'
Page ” affords a specially good opportunity to those who live
overseas and in out-of-the-way parts of the world —where every-
day life and surroundings are so different from those at home.
Everyone is interested in hearing of these things, of the coun-
tries in which our readers live, and the people with whom they
come in contact.

1 feel certain that there are many readers at home and abroad
whose fathers or brothers are engaged in some special kind
of work that may be of interest, and if readers would send me
short articles, they will enable others to share in this interest.
Strange sights ; hobbies ; interesting experiences ; local
engineering achievements, and dozens of other similar things, all
form suitable subjects for articles for the " Readers’ Page/*

As I have several times pointed out, no contributor should
hesitate to send me an article because he has fears about his
composition or spelling. I am always glad to revise such articles
and put them into shape, and to have good drawings made
from rough sketches. All articles used are paid for at our
usual rates.
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brought their builder a special letter
from the directors of the company ex-
pressing their entire satisfaction with the
workmanship and performance of the
locos.
A Forging Difficulty

This connection with the Great Western
Company led to Nasmyth's greatest
invention —the steam hammer. The

directors of the company had been
so satisfied with the success of their

|flt famous steamship ” The Great
HR Western ” that they decided to
|H  order another and larger vessel,

“ The Great Britain." Their
| engineer, Francis Humphries, con-

sulted Nasmyth with regard to the
unusual large machine tools that
would be required for the proposed
vessel. Nasmyth succeeded in
producing machine tools capable
of meeting all requirements and the
construction of the engines for the
vessel proceeded rapidly.

An unexpected difficulty was
encountered, however, in regard to
the wrought iron intermediate
paddle-shaft. No paddle-shaft
of such size had ever been forged
and Humphries found to his dismay
that he could not persuade any-
body to undertake so large a
forging. Writing to Nasmyth on
24th November 1839, he said .
” I find that there is no forging
hammer in England or Scotland
powerful enough to forge the
intermediate paddle-shaft of the
engines for the " Great Britain.”
What am I to do ? Do you think
I might dare to use cast iron
Invention of Steam Hammer

This letter made a deep
press ion on Nasmyth’s mind
he asked himself why it was
no hammers were capable of
forging a wrought iron shaft of
30 in. diameter.

NASMYTH’S Bridgewater Foundry de-
veloped steadily. The temporary
buildings erected in the first place

were gradually replaced by substantial
brick structures and in a few years the
locality became a thriving colony of
skilled mechanics.

Nasmyth was struck with the high
average ability of the workmen who
came to him for employment, and he
greatly interested to find on in-
vestigation that this ability was
most probably inherited from the
Norman smiths and armourers
introduced into the neighbourhood
by Hugo de Lupus, chief armourer
of William the Conqueror, after
the battle of Hastings in 1066. .
According to the information ob-
tained by Nasmyth from William
Stubbs of Warrington, maker of
the famous Peter Stubbs' “ Lanca-
shire Files,” Hugo de Lupus, the
first Earl of Chester, settled in
north Cheshire soon after the Con-
quest. He occupied Halton Castle
and his workmen resided in War-
rington, Appleton, Widnes, Prescot
and Cuerdley, where they pro-
duced coats of steel, mail armour
and steel and iron weapons. In
this manner was established a local
manufacture that continued for
many centuries, during which its
character gradually changed, a
steady development taking place
from weapons of war to imple-
ments of peace. Thus was account-
ed for the unusual mechanical
instincts and ability of the local
workmen.
The Railway Mania

After the opening of the Liver-
pool and Manchester Railway on
15th September, 1830, railways
began to take hold of the popular
imagination, and before long rail-
way building became a mania.
Gradually coaches were driven off

was

inl-
and
that

the roads and railway lines were
built further and further into
country districts, to the great
astonishment of the inhabitants.

Nasmyth used to tell the story of a
shepherd and his wife who came from
beyond the Pentlands to see the first
train pass at the opening of the line from
Edinburgh to Glasgow. On came the
train, and in a couple of minutes was
out of sight. ” How wonderful are the
works o' man I ” exclaimed the shepherd.
" But what’s a’ the hurry for ? ” rejoined

He soon realised that this was
simply because of the hammers'
lack of compass, range and fall,

in addition to insufficient power of blow.
The obvious remedy was to contrive
some method by which a heavy block
of iron could be lifted to a sufficient
height above the object upon which it
was desired to strike the blow, and then
allowed to fall upon the work being
guided in its descent by some simple
means. The more Nasmyth thought about
the matter the more interested he became.

his wife I
Builds Locos for G.W.R.

As the railways extended, the demand
for locomotives became very great, and
during the ten years or so following the
opening of the Liverpool and Manchester
line Nasmyth's foundry carried out ex-
tensive orders for locomotives for the
Lonuon and Southampton, the Manchester

Nasmyth’s First Drawing of his Steam Hammer
(24th Nov. 1839)

and Leeds and the Gloucester Railway
Companies. He also was successful n
tendering for the building of 20 locos for
the Great Western Railway Company.
This contract contained a very interesting
condition, namely, that if, after a month’s
trial, the locos proved satisfactory, a
premium of £100 was to be added to the
price of each loco and tender. Nasmyth's
locos not only won the premium but
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with them all particulars of his invention.
In 1842, Nasmyth, while on a visit to

for Humphries and this, combined with
the worry and anxiety of preparing new

and presently he sketched out in a note-
book his idea of a steam hammer. In
little more than half-an-hour he had
thought out the whole contrivance in all
its details and had transferred his ideas
to paper. The date of this first drawing,
which we reproduce here, was 24 th
November, 1839.

The two mechanical hammers in general
use at that time were known respectively
as '‘helve" hammers and “ t i l t "  hammers.
The operation of the “ helve " hammer is
well illustrated in the accompanying
diagram. The arrangement consisted of
a long iron bar working on a pivot at one
end and carrying a heavy head close to
the other end. The head was raised by
the cams of a revolving wheel placed in
the position shown. The cams sloped
away at one side and each one lifted the
hammer head a distance of perhaps 20 in.,
and then, as it moved round, allowed the
head to fall, the operation being repeated
by the succeeding cams. The " tilt ”
hammer worked on a similar principle
but was a lighter affair capable of more
rapid action.

plans, was more than he could bear. He
was attacked by brain fever, and died
after an illness of only a few days.

In this way the steam hammer remained
for the time being on paper, and there
seemed little prospect of its coming into
use on account of the widespread depres-
sion that existed
at the time in the
iron trade.
Invention
taken up
in France

France, visited the famous Creusot w’orks
and was shown round by the mechanical
manager, Bourdon. In passing through
one of the departments Nasmyth noticed
a crank shaft of unusual size and inquired
how it had been forged. To Nasmyth’s
astonishment Bourdon replied : “ I t  was
forged by your steam hammer." A brief
explanation sufficed to make the circum-
stances clear and then Nasmyth was
taken to the forge department where he
saw his hammer in being for the first time.
Shortly after his return from France,
Nasmyth secured a patent for his invention.

The in-
ven t ion
was ulti-
mately
taken

Adopted by Admiralty
Soon afterwards the English iron trade

recovered from its depression. Nasmyth
built a large steam hammer for demonstra-
tion purposes and engineers and others
came from a great distance to see it.
The valuable qualities of the hammer
were quickly realised and orders came
in in large numbers.

In 1843 the Admiralty appointed a
deputation of officers to visit the Bridge-

water Foundry and examine the
new invention with a view to its
adoption for marine forge work.
The deputation reported very
favourably to the Admiralty,
and a few days later Nasmyth’s
firm received an order for a
50 cwt. hammer, together with
the necessary boiler, crane and
forge furnace to equip a complete
forge shop at Devonport dock-
yard.

The machinery was made and
duly erected , and on the day it  was

ready it  was inspected by the
Lords of the Admiralty.
Nasmyth proceeded to
put his hammer through
its paces. " I made it
break an egg shell in a

up in

It is interesting to notice in the right-
hand bottom comer of Nasmyth’s first
drawing of his steam hammer a
humorous sketch in which he repre-
sents himself as beheading the old
helve hammer 1

Nasmyth’s steam hammer as first
sketched consisted of a massive anvil
upon which the work was to be placed
a block of iron forming the hammer,
and an inverted steam cylinder to the
piston rod of which the hammer-block
was attached.

The hammer was operated very
simply, First of all, steam at suffi-
cient pressure was admitted to
the cylinder. This steam acted on
the under side of the piston and
thus raised the hammer-block at-
tached to the piston rod. By
means of a slide valve the steam
was then allowed to escape, thus

wine glass without in-
juring the glass," he
wrote afterwards. " I t

permitting the block to descend by
its own gravity upon the work resting
on the anvil below. The speed of the
blows depended upon the rapidity with
which steam was permitted to enter and
escape from the cylinder.
Engines Abandoned

Nasmyth promptly wrote to Humphries
enclosing a sketch of his proposed hammer.
Humphries was delighted with the design
and he showed it to Brunel, engineer-in-
chief of the steamship “  Great
Britain,” who also heartily
approved of it. Nasmyth then
gave the company permission
to communicate the design to
a forge proprietor who would
undertake to erect the hammer,
but the paddle shaft in question
was never forged.

About that time Brunel was
seriously considering the relative
merits of the screw and the
paddle-wheel as a means of pro-
pulsion and finally he became
convinced of the superiority of
the screw and persuaded the company to
adopt it for the " Great Britain.” As a
result the engines that Humphries had so
carefully designed were abandoned and
he was asked to prepare fresh designs
of engines suitable for screw propulsion.
The abandonment of his almost com-
pleted engines was a bitter disappointment

was as neatly effected
by the two-and -a half ton hammer as if  it
had been done by an egg spoon. Then I
had a great mass of white-hot iron swung
out of the furnace by a crane and placed
upon the anvil block. Down came the
hammer on it with ponderous blows.
My Lords scattered to the extremities of
the workshop, for the splashes and sparks
of hot metal flew about. 1 went on with
the hurtling blows of the hammer and
kneaded the mass of iron as if  it had been

clay into its devised forms."
This visit was follow-ed by an

order to supply all the Royal
Dockyard forge departments
with complete equipment of
steam hammers and all the
necessary' accessories.
Nasmyth’s Pile-Driver

Nasmyth subsequently applied
the principle of his steam ham-
mer in a machine for pile-
d riving. Previously piles had
been driven by means of a small
mass of iron falling upon the

head of the pile from a considerable
height. The raising of the iron mass to
the necessary height occupied much time
and labour and the results obtained were
very unsatisfactory. Sometimes, indeed,
the pile was shivered into splinters instead
of being driven into the soil. Nasmyth

(Continued on page 690)

The First Sketch

[J/essrs. B .  6- S.  Lid.
Two-ton Steam Hammer

Courtesy]

an entirely unexpected quarter. One day
M. Schneider, proprietor of the Creusot
Iron Works in France, accompanied by
M. Bourdon, his mechanical manager,
called at the Patricroft works for the
purpose of ordering certain machine tools.
Nasmyth happened to be away al the
time, but his partner received the two
Frenchmen and in the course of the
conversation produced Nasmyth’s drawings
of the steam hammer. They were greatly

Helve Hammer worked by Cam-wheel

impressed with its possibilities and Bourdon
took careful notes of the constructional
details When Nasmyth returned he was
informed of the visit, but his partner
omitted to mention that he had exhibited
the drawings of the steam hammer.
Nasmyth therefore was entirely unaware
that the two foreigners had taken away
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minutes to compete with the 10 a.m.
° Flying Scotsman.” The “ Pullman
runs non-stop to Harrogate, 197 miles,
in 3J hours, this being the longest non-
stop Pullman service in the British Isles.
To make up for the omission of the former
stop at Leeds, that city now has a Pullman
service of its own to London.

g Railway Mileage in Europe |

Teign mouth, and Kingsbridge. Such slip
services take the place during the winter
months of complete “ Holiday ” trains
appearing in the summer time-tables.

�‡ * * *

The old 4-4-0 “ Brunel " locos, which
have been rebuilt several times, have been
classed uniformly with the ' ' Flowers. ’ ’
They now appear as 4169, "Brunel ,"
4170, " Charles Saunders," 4171 (old
No. 7) “ Armstrong," and 4192 (old
No. 8) " Gooch."

�‡ �‡ �‡ �‡

L.M.S. Notes
One of the latest type of 16-inch naval

guns was recently conveyed from Sheffield
to Reedsmouth for a new battleship. The
gun, which weighs 107 tons and is 63 ft.
in length, was specially loaded on to one
of the company’s sets of gun-trucks, and
was accompanied on its journey by an
inspector. To ensure slow transit and
safe negotiation throughout it was con-
veyed on a Sunday.

• �‡ �‡ �‡

The two Manchester stations, Exchange
(formerly L. & N.W.R.) and Victoria
(formerly L. & Y.R.) are being converted
into one large station, which will be among
the most extensive in the British Empire,,
and will have the longest single platform
in the world.

In the course of a day's working at this
point, it is possible to see locos of the
Great Western Railway (from Chester)
including 4-4-0’s of the ” City " and
" Flower " classes and 2-6-0’s and L.M.S.
locos of the former L. & N.W., L. & Y.,
Midland, and Wirral sections.

�‡ * * *

No. 1944, the only loco of the North
Western compounds in her original form,
is working local traffic in the Liverpool and
Chester districts. No. 1074, a Midland-
type 4-4-0 compound, is fitted experi-
mentally with the Weir feed-ptimp and
heater.

" Prince of Wales " class loco " Tara ”
is one of the few locos fitted experimentally
with outside Walschaert's valve gear
actuating inside cylinder valves. She
has a special observation cab fitted round
the front-end framing.

�‡ * * *

New Locos for L.N.E.R.
In pursuance of the policy of adding con-

siderably to the locomotive strength, the
L.N.E.R. has placed an order at its Don-
caster works for nineteen side-tank loco-
motives of the type used for shunting
operations and for branch line work.

This follows orders recently placed for
locomotives of the Pacific and Mikado type.

Progress of the Cape to Cairo Railway
An important step towards the com-

pletion of a railway system of uniform
gauge from the Red Sea coast to Capetown
has been the decision to adopt the African
standard gauge (3 ft. 6 in.) for the main
lines of the Belgian Congo. The work of
conversion will occupy several years
since the necessity for moving a large
tonnage of ordinary traffic limits the
conveyance of construction material. The
electrification of the Matadi- Kinshasa
line, now being reconstructed, has been
recommended by a technical committee
and is now under consideration by the
Belgian Colonial Office. Power would
be derived from the falls of the Congo river.

The decision in regard to gauges may
be taken as an indication that the Congo-
Nile line will be built to the 3 ft. 6 in.
gauge so that in the event of a south-
ward extension of the Sudan system
from El Obeid to Rejaf, through running
from Port Sudan to Stanleyville, or
whatever point on the Congo may be select-
ed as the terminus of the Congo-Nile Line,
will be possible. Later, when the time
comes for linking up the three detached
sections of metre gauge which bridge the
rapids of the upper Congo and connect
the river with Lake Tanganyika and
for extending them southwards to a
junction with the Cape-Congo system at
Bukama, these three short lines will
doubtless be converted to 3 ft. 6 in. gauge,
and a continuous system of this gauge
from Cape Town to Port Sudan will then
come into being.

* �‡ * �‡

L.N.E.R. Notes
Former Great Northern Railway

" Atlantics ” are now met with in the
Liverpool area working all kinds of traffic
on the Cheshire Lines. Their work in
hauling the East Coast expresses is now
being largely taken over by the newer
“ Pacifies." Mixed traffic " Moguls ” of
Doncaster design are also stationed at
Liverpool,

�‡ * �‡ *

" Pacifies ” now working to and from
Edinburgh (Waverley) include 2563,

William Whilelaw/ '  2564, “ Knight of
the Thistle,” 2570, " Tranquil ” 2571,

Sunstar” 2572, ° St. Galien,” 2574,
St. Trusquin” and 2576, " The White

Knight.”
�‡ �‡ �‡ �‡

The winter services on the East Coast
Route to Scotland include the daily Pull-
man Express between London and Edin-
burgh, which has been accelerated 20

Albania 42 Lithuania 1,939
Austria 3,939 Luxemburg 334
Belgium 6,893 Malta, Jersey,Man 68
Bulgaria ... 1,624 Netherlands' 2,141
Czechoslovakia 8,718 Norway ... 2,141
Denmark ... 3,086 Portugal ... 2,129
Esthonia ... 890 Roumania 7,325
Finland 2,666 Russia (Europe) 30,800
France 33,281 Poland ... 9,872
Great Britain 24,396 Spain 9,644
Germany . . . 35,823 Sweden .. . 9,436
Greece 1,983 Switzerland 3,323
Hungary . . . 5,921 Turkey ... 257
Italy 12,501
Jugoslavia 5,699
Latvia 1,770 Total 228,641

?iiniiiiiiimiiiifiiniititiiiiiiifniiiriiiniiifiiiiiiiiniiiniiit(iiiiiiiiniiiiiini[|iiri!inuii

G.W.R. Notes
The " Ocean Special " recently created

a speed record in conveying mails and
passengers off the Cunard Line steamer
" Mauretania ’’  from Plymouth to Padding-
ton in 232 minutes. Despite a signal
delay of three minutes, the express arrived
exactly 15 minutes early.

* * * �‡

The new 0-6-2 tank locos of the " 5600 ”
class continue to be built at Swindon for
working coal and mineral trains over
the steep gradients in South Wales.
Some of them are also starting a career
of usefulness in large goods depots in
various districts.

* * * �‡

Official contracts placed by the G.W.R.
in October reveal the remarkable range of
activities associated with the working
of an up-to-date railway company. The
following items are an example Overhaul
of steamers ; conversion of Swansea
Channel buoys from gas to acetylene ;
equipment, including four single-phase
transformers, for new loco erecting shop
at  Caerphilly ; supply of two 9-ton
° Simplex " petrol locos for engineering
and signalling depots ; renewal of river
wall at Chelsea ; supply of six Ford son
tractors and twenty-one 30 cwt. Thomy-
croft lorries.

�‡ �‡ �‡ �‡

The " Cornish Riviera,” also known as
the " 10-30 Limited,” now includes slip
carriages left at Taunton for Ilfracombe
and Minehead, and at Exeter for Dawlish,
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New Model Petrol Shunting Loco
An improved petrol shunting loco

has been designed by the Four Wneel
Drive Lorry Co. Ltd., Slough. Built for
the standard gauge, this loco has a length
of 19 ft. 2 in., and four wheels each
2 ft. 9 A in. in diameter. The engine has
four cylinders, 4f in. bore by 5 J in. stroke
and a clutch of the multiple disc pattern
running in oil. Four speeds in either
direction of 16, 8, 4 and 2.6 miles per
hour are obtained. All four wheels have

drum’ brakes and
sanding apparatus.

Special features of
the new loco are a
winch and winding-
drum, which are
fitted at the rear.
The drum carries
250 ft. of j in.
diameter cablewhich
may be used for a
variety of purposes.
The winches or
" nigger heads " on
the outside ends ol
the drum shaft are
invaluable for roping
wagons on adjacent
lines.

The  work ing
weight of the Four-
Wheel Drive shunt-
ing loco is 12 tons.
While its normal
load capacity is 70-
80 tons, on trial it
moved 13 loaded
wagons totalling
180 tons.

There arc three differentials fitted, one
being placed on the front axle, one in the
rear, and the third in the gear-box between
the front and rear axle. Each wheel, there-
fore, has an independent action so that
there is little or no sliding on the track in
rounding curves.

* * �‡ �‡

6,000 Miles Without Moving
Many readers of the "M.M." have seen

the L.N.E.R/s famous Flying Scotsman
engine at Wembley and not a few must
have speculated on the distance travelled
by the ever-revolving wheels.

The official figures show that by the time
the Exhibition closes, the wheels will have
travelled the equivalent of 6,000 miles in
the two seasons, though, of course, the
engine itself has not moved, it being
raised above the track. It is interesting
to know that the speed of revolution is
2 J miles an hour.

* �‡ �‡

Interesting Goods Locos
In a recent number of the " M.M.”

particulars were given of a large number
of Midland Railway goods locos that
were sold to the Italian Railways many
years ago, and still perform good work.
As an interesting complement to the
Midland locos in Italy may be mentioned
the case of some useful 0-6-0 locos now
working on the London-THbui y section
of the L.M-S. These machines were con-
structed in England for export to Turkey
some years ago, but were never despatched.
They are now very similar in appearance
to most L.M.S. (Midland) standard locos,
but may be distinguished by the roomy
cabs with which they are provided.

New Locos for the S. & D, Rly.
Five very powerful superheated locos

have been put into service on the Somerset
and Dorset Railway, which is jointly
owned by the Southern and London,
Midland, and Scottish Companies.

Built at Darlington by Messrs. Robert
Stephenson and Co, the new locos are of
the 2-8-0 wheel arrangement, and in
general design are very similar to former
2-8-0’s built by the old Midland Railway
at Derby, and working successfully over
the S. &  D. line. The
coupled wheels have
a diameter of 4 ft.
71 in., and the lead-
ing wheels 3 ft.  3£ in.
The outside cylin-
ders are 21 in. in
diameter by 28 in.
stroke, and the
steam pressu re is
190 lbs. per sq. in.
In working order the
weight cf the locos
is 111 tons. 5 cwt.
and they are ex-
pected to deal mast
successfully with
heavy traffic over
the numerous and
unusually severe
gradients of the S. &
D. Railway.

I t  is interesting to
note that the rail-
way in question
retains a rich dark
blue livery for its
passenger locos.

* * *
Oil-Electric Passenger Cars in Canada

As a reply to the keen competition by
road vehicles in the more populous areas,
the Canadian National Railways have
been conducting successful experiments
with a new type of local passenger vehicle.
Two oil-electric cars of different sizes were
tried in place of branch passenger trains
operated by steam at different points of
the system, and they showed great
economy in fuel costs.

These now cars are operated by elec-
tricity produced by a generator, run by
an oil engine of a type somewhat similar
to that used in modern dirigible airships.
The larger of the two engines has eight
cylinders capable of developing 340 h.p,
and its total weight is 5,450 lbs., or 16 lb.
per h.p. It is of the Diesel type, four-
stroke cycle, solid injection, and develops
its maximum power at 650 r.p.m.

The electric equipment, which was
supplied by the Westinghouse Company
to the specifications of the C.N.R. en-
gineers, consists of a specially-designed
direct current 200 k.w., 600-volt generator.
There are four driving motors of the railway
type, 100 h.p. 600-volt, two mounted on
each of the front and rear trucks. The
car is operated by generator field control
by means of a controller situated in the
driver’s compartment at each end of the
car, in a similar manner to regular tramway
or underground railway practice.

The larger type of car is 102 ft. in
length, and has accommodation for 126
passengers. On the level it attains a
speed of 60 miles per hour. Its fuel con-
sumption is one gallon for 3 A miles,
which represents a fuel cost in the Dominion
of l |d .  a mile. Among the advantages
claimed for this type of car are low cost
of fuel oil, lubricating oil, and engine

= Edinburgh to King’s Cross Express, on the High Level Bridge, Newcastle-on-Tyne |
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maintenance, uniform acceleration, and
elimination of roughness of operation and
of high maintenance cost of heavy mechan-
ical transmission.

The car is mounted on three four-wheel
trucks, the centre truck being attached in
such a way as to permit it to take the
curves. The superstructure and body
are of steel.

The larger car recently made its trial
trip from Montreal to Ottawa and back,
a distance of some 235 miles. The actual

running time of 2 hrs. 15 mins, each way
represented the high average speed of
52 rn.p.h. The smaller vehicle also did
well on its trials between Hamilton,
Ontario, and Guelph, and it has now been
brought into permanent service on this
line.

�‡ * * �‡
A New Locomotive Carrier

A large motorship was recently launched
from the Walker shipyard of Sir. W. G.
Armstrong, Whitworth and Co., and is
specially designed for the transportation
of locomotives. This vessel, which was
christened " Belnor” is able to carry
4,100 tons of cargo and her hatches,
de rricking machinery, etc., are of elaborate
construction to deal with railway rolling-
stock. These vessels enable fully-erected
locos of the heaviest type to be transported
overseas with the greatest facility, and on
arrival at their destination the locos can
be put into steam almost immediately
following unloading. The “ Belnor” is
propelled by a single screw driven by an
Armstrong-Sulzer Diesel engine and her
length is 318 ft. 6 ins.

* * * *
Matchless Economy

A railway story from America is to the
effect -that a superintendent, in broad-
casting to the staff of the line the need for
all-round economy, pointed out that
saving one match pet day amounted to
several boxes in the course of a year,

The result of this example of economy
'was not, however, what was desired or
expected, for when the next requisition
for general stores came in from agents,
there were no less than 100 requests for
boxes of matches from agents who until
then had not been aware that the Company
supplied matches as stores !
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XXL THE TELEPHONE

THE first successful attempt at  the construction of
an electric telephone— that is an instrument
by means of which vibrations set up by the

voice or by some musical instrument are transmitted
by electricity— was made in 1860 or 1861 by Johann
Philipp Reis, science master in a school a t  Friedrichs-
dorf, Germany. In his apparatus the voice was made
to act upon a point of loose contact in an electric
circuit and which, by bringing those parts into closer
or less close contact, varied the
resistance offered to the current. —;----: - - - -= “

distinctly, but not the vowels as yet in an equal degree.1'
I t  is interesting to note that the term “ Telephony ”
was first used by Reis on this occasion.

The inhabitants of Friedrichsdorf appear to have
thought a great deal of the work of Reis, for they erected
a statue to him.

Bell’s Musical Telegraph Scheme

The first really successful telephone was invented by
Alexander Graham Bell, who was
born at  Edinburgh on 3rd March,
1847. He studied at the Uni-
versities of Edinburgh and London
and adopted the family calling,
that of a teacher of elocution, in
which sphere of work his grand-
father and his father had achieved
success. In 1870 the family re-
moved to Canada and two years
later Bell was appointed Professor
of Vocal Physiology in the Uni-
versity of Boston.

Previous to this appointment
Bell had given a great deal of
thought to the possibility of a
musical telegraph. To use his own
words : " I  imagined to myself
a series of tuning forks of different
pitches, arranged to vibrate auto-
matically . . . each fork interrupting
at  every vibration a voltaic current,
and the thought occurred, *  Why
should not the depression of a
key like that of a piano direct the
interrupted current from any one
of these forks, through a telegraph

wire, to a series of electro-magnets operating the strings
of a piano or other musical instrument, in which case a
person might play the tuning-fork piano in one place
and the music be audible from the electro-magnets in a
distant city saw no reason why the depression
of a number of keys at  the timing-fork end of the circuit
should not be followed by the audible production of
a full chord from the piano in a distant city.”

Bell s work at the University left him little time for
experiment, but before long he gave up his post and
commenced giving private lessons. One of his pupils a t
that time was Mabel Hubbard, whom he afterwards
married, and whose father assisted him considerably

Thos. A. Edison

Reis’s Apparatus

Reis's transmitter consisted of
a box having a hole covered by a
tightly-stretched membrane to
which was attached a little strip
of platinum. When the mem-
brane was caused to vibrate by
sounds produced close to the box,
the platinum strip moved to and
fro against a metal point that
closed the circuit of a battery.
The receiving instrument consisted
of a soft iron wire fixed upon a
sounding board and surrounded by
a coil of insulated wire. The vibra-
tions of the membrane of the trans-
mitter opened and closed the
circuit at  a great speed and the
rapid magnetisation and demag-
netisation of the wire produced a
tone of the same pitch as the one
that originally set the membrane
vibrating.

This apparatus transmitted
musical sounds and melodies with considerable accuracy,
but there is great difference of opinion as to whether it
was able to transmit speech. Professor Sil van us
Thomson states that Reis's telephone could and did
transmit speech, but other experts dispute this.
Pre ba bl y the truth of the matter is that this telephone
was able to transmit words, but so imperfectly as to
be of no practical value. This defect was admitted
by Reis himself in a lecture delivered in 1861 before
the Physical Society of Frankfort.

” Hitherto,” he said, “ i t  has not been possible to
reproduce human speech with sufficient distinction.
The consonants are for the most part reproduced pretty
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one took much notice of it, however, and when the
judges arrived at this exhibit at the end of their day’s
work they w’ere tired and hungry and disinclined to
trouble about such an apparently insignificant affair.
They stared at the apparatus in a lifeless sort of manner
and were just thinking of departing for their hotels
when in walked Dorn Pedro, Emperor of Brazil, accom-

panied by the Empress Theresa
and their suite.

The Emperor had once visited
Bell's class at  Boston University,
and he now greeted him warmly
and asked to be told about the
new invention. Bell explained
briefly and told the Emperor to
listen while he himself went to
the other end of the wire and
spoke into the transmitter. Almost
immediately the weary judges
were galvanised into activity, for
the Emperor, dropping the re-
ceiver in his excitement, called
out : <f I t  talks, it talks ! "

Scientists Convinced

The judges had now forgotten
all about such things as fatigue and
hunger and one by one they
listened to the marvels of the
instrument. Professor Henry took
up the receiver and was followed
by Sir William Thomson (after-
wards' Lord Kelvin), who said
most emphatically : “ I t  is th**
most wonderful thing I have seen
in America.”

On the following day the exhibit was moved from its
out-of-the-way corner to the most prominent position
in the exhibition. This brought Bell immediately into
public notice, and in response to a great demand he
delivered a large number of lectures in various parts
of the United States, on the proceeds of which he married
and sailed to Europe for his honeymoon.

Bell’s father-in-law now took in hand the commercial
exploitation of the invention and one or two small
exchanges were soon established. The first great
success was won when one of the largest subscribers
to the Western Union Telegraph Company asked for
telephones to be installed as a substitute for the printing
telegraph. After legal arguments it was decided that
the Bell Telephone Company had the right to ins tai the
telephones in preference to the Western Union, and thus
the telephone commenced its upward path to success.
Soon afterward Bell and Watson sold their shares in the
company and retired from active work in connection
with the telephone.

Bell's application for a patent for his telephone was
filed in the Patent Office of the United States on 15th
February, 1876, and it is an interesting and remarkable
fact that on the same day an American inventor, Elisha
Gray, of Chicago, also lodged a patent for an instrument
for electrically transmitting the human voice. Careful
inquiry was made, it was proved that Bell’s application
was the first to be lodged, and the patent was therefore
awarded to him.

Edison’s Experiments

While Bell was at work upon his telephone, the famous
on page 671)

by financing his experiments.

A Fortunate Incident
Bell now had more time to devote to experimental

work on his telegraph. He succeeded in attracting
the attention of Professor Henry, the famous American
scientist, and through him he obtained an assistant,
Thomas A. Watson, who will al-
ways be remembered as the first
person to hear a clearly-spoken
message over the telephone. Bell
and Watson worked together for
three years trying to perfect the
musical telegraph, never thinking
that they would end by inventing
the first practical telephone.

On a hot and oppressive after-
noon in June 1875, Bell and Watson
were toiling away as usual, testing
some new arrangement of their
apparatus. Watson, who was
working in a room by himself, was
experiencing a great deal of trouble
with the spring of his instrument
which, instead of vibrating freely,
was continually sticking to the
pole of its magnet. After this
had gone on for a while Watson
naturally became irritated and
plucked repeatedly at the spring
to make it free itself. Suddenly
Bell, who was working in another
room, came running into Watson’s
room in a state of great excite-
ment, shouting : “ What did you
do then ? Don't change anything.
Let me see I ” He had heard in his room a faint repro-
duction of the twanging of the spring as Watson plucked
at it I The vibration of the spring over the pole of its
magnet had generated an electric current and thus
transmitted the sound.

I t  was fortunate that the man who heard the repro-
duction of the sound of the twanging spring had sufficient
imagination to be able to realise the enormous import-
ance of this occurrence. Bell saw at  once that, if this
sound could be transmitted, there was no apparent
reason why a more perfect apparatus should not transmit
any other sound, a melody, or even speech.

First Sentence Transmitted

The musical telegraph was now quickly forgotten and
the two men worked desperately hard to produce a
telephone that could transmit music and speech. For
nine months they toiled, and on 10th March, 1876,
Bell spoke the first words that ever passed clearly and
distinctly over a pair of electric wires. They were
simple words—words similar to those that are now
uttered over the telephone countless times every day—
but nevertheless they deserve to be remembered.
They were : “ Mr. Watson, please come here, I want
you.”

An Emperor Startled

After a few more weeks spent in making improvements
in certain parts of the apparatus, Bell decided that the
time was ripe for introducing the invention to the public.
At that time the Centennial Exposition was just about
to open a t  Philadelphia and Bell erected his telephone
in an obscure corner in the Education Building. No

Alexander Graham Bell
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Raising the German Warships
Extraordinary Salvage Work at Scapa Flow
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I N June 1919 occurred the greatest scuttling in the
history of shipping. The surrendered German
fleet was assembled in the waters of Scapa Flow in

the Orkney Islands when suddenly, by order of the
German admiral, the sea cocks were opened, with the
result that the ships filled with water and sank.

Probably this scuttling was prompted by some wild
idea of cheating their British conquerors at the last
moment. For five years the ships lay there beneath
the sea and were regarded by salvage experts as a
hopeless proposition. In July 1924, however, the
greatest salvage feat in history began, and by the
irony of fate this was made possible by German mechan-
ism.
A Huge Submarine Testing Dock

Towards the end of 1918, shortly before the close of
the war, the Germans had completed a gigantic floating
dock designed specially for testing submarines. This
dock was over 400 ft, in length and 130 ft. in width,
and running along the whole of its length was a huge
cylinder 40 ft. in diameter and weighing some 2,000 tons.

The dock could be submerged in order to receive
submarines into its chamber in order that they might

[*'  The Engineer ’*

/
undergo hydraulic tests. If the submarine successfully
withstood the pressures applied to it, which were such
as it would have to withstand on active duty, then all
was well. In addition, the dock was capable of acting
as an ordinary floating dock, and it could drydock two
submarines, one being berthed between the walls and the
outside of the cylinder on each side.

After the armistice this dock came into the hands
of the British Admiralty and was towed to England.
The Admiralty had no use for it and it was offered to
shipbreakers. Ultimately it came into the possession
of Messrs. Cox and Danks Ltd., and was towed to their
shipbreaking yard at  Queen borough.

Self-Confidence Rewarded

Demolition of the dock commenced shortly afterwards
and the great cylinder began to disappear, its plates
going to British mills for re- rolling. While this work
was going on Mr. E .  F.  Cox, Managing Director of the
firm, became more and more impressed with the enormous
lifting capacity of the dock and convinced that this
capacity could be used to good purpose.

I t  was not long before his thoughts turned to the
sunken warships at  Scapa Flow, and after journeying

Pontoon showing winches and lifting blocks
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northward to see
things for him-
self, he made up
his mind that
these warships
could be lifted
and that the ex-
German dock was
capable of carry-
ing out the work.
The opinion of
the salvage ex-
perts in general
was against the
idea, but Mr.
Cox’s confidence
remained un-
shaken, and four
of the sunken
German destroyers and the capital ships “ Hindenburg ” and
“ Seydlitz” were purchased from the Admiralty.

Operations on the dock now proceeded steadily and with set
purpose. The cylinder was entirely demolished and one side
wall and part of the under-structure were cut away. Along the
400 ft. length of the new face of the pontoon, 6 in. diameter
steel shafting, fitted with specially-designed 42 in. diameter
pulleys faced to take either cable chain or wire rope, was erected.
The other wall was converted into workshops fitted with the
necessary machinery and tools to provide for the full equipment
of the dock. Twenty triple-geared hand winches, each having
a capacity of 10 tons direct off the drum were erected, and 20
pairs of five and six sheave blocks with 20 in. sheaves, capable
of a lift of nearly 150 tons each, were installed for working with
the winciies.

SUBMARINE TESTING DOCK

SIX-SHEAVED
PULLEY BLOCKS

9-IN  STEEL
CABLESTowing the Dock to Scapa Flow

I t  was not considered advisable to carry out any further
work at  Queenborough and the next task was to get the dock
to Scapa blow. Great difficulty was experienced in getting
the dock off the mud and afloat. For a whole fortnight, as tide
after tide flowed, desperate efforts were made to move the dock,
but the rate of progress was only inches at a time. Then dogged
determination had its effect and by the combined efforts of tugs,

The above drawing illustrates the principle
adopted in raising the sunken vessels

winches and men, the dock was re-floated.
Three tugs took charge of her and the

voyage of 700 miles up the North Sea was
commenced. The dock was an awkward
thing to tow, but fortunately the weather
remained fine and after a voyage of eight
days Scapa Flow was reached safely.

In order to carry out the projected lifting
operations it was necessary to cut the dock
into two pieces so as to turn it into two
pontoons. This work was carried out by
means of the oxy-acetylene flame. One
half of the dock was then swung round so
that shafting and pulleys faced one another,
each pontoon having its own set of 10 winches
and 10 pairs of lifting blocks.

I t  was decided to take first the destroyer
V.70 and the pontoons were moored over
her, one on each side of her position.

Next month we shall describe how the
various difficulties were overcome and how,
after an alarming accident, the destroyer
was finally brought to the surface.

{To be continued)

Courtesy] [Afifssrs. Cox and banks, Ltd.

The German Submarine Testing Dock During Reconstruction
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Air  News
-j. r of the
Atonth

The aim of this big enterprise is to
monopolise the air service over the Southern
part of the continent, and French aircraft
manufacturers are viewing the develop-
ments with considerable apprehension.

The French aeroplane industry, de-
veloped almost entirely with the aid of
State subsidies' that had for their object
the improvement of Military Aviation,
find themselves practically without the
means of fighting the rigid competition
involved. It is to be feared that unless
French constructors receive stronger
private financial assistance the French
will find themselves eventually far behind
the German industry.

* �‡ �‡ �‡

Trans-Indian Mail
The Royal Air Force recently carried

out in India a very interesting experiment
by means of which two small packets of
Official Mail were carried from Quetta
to Simla by air in eight hours fifteen
minutes. A Bristol fighter machine left
Quetta at 6 a.m., arriving at Dera Ismail
Khan at 9 a.m. when the packets were
transferred to a D.H.9 machine attached
to the 60th Squadron. This reached
Lahore 2 J hrs. later when another trans-
shipment was made to a Bristol fighter
machine of the 31st Squadron, the bags
safely arriving at Simla shortly after
3 p.m.

�‡ �‡ �‡ «

Luxury Travel
The Pullman Company of America

announces its intention of manufacturing
and staffing aeroplanes fitted with sleeping
berths. The proposal is to lease these
luxury coaches of the air to various
aviation companies for use on the long
distance air routes. It would seem that
the aerial Pullman will soon be as well
known as its railway prototype, for the
Company have already received requests
for numbers of this new type of air coach
on loan.

�‡ �‡ « *

Surrender by 'Plane
In our November notes we recorded the

story of a chauffeur who obtained a
situation by using an aeroplane. Now
we hear of a motorist who was involved in
a motoring accident in Ireland and left
shortly after for Egypt. On arrival in
the Soudan and hearing that the victim
of the accident had died he chartered an
aeroplane and flew home. Two days
after leaving the Soudan the motorist
surrendered to the Irish police to face a
charge of killing.

London-Africa by Air
In our last issue, comment was made

on the French seaplane experiments that
were being made with a view to establishing
a speedier air service to France's Northern
African possessions. It is interesting to
learn in this connection, that at the con-
clusion of the conference held at Lyons
to discuss the legal aspects of aviation,
the view was expressed that it was re-
grettable that an air route between
London and Northern Africa did not exist.
It was pointed out that the missing sec-
tion was Paris-Lyons-Marseilles and that
the establishment of such a Service would
be of international importance, especially
as it would fink up with the Lyons-
Geneva- Basle- Zu rich and Central European
systems.

�‡ �‡ �‡ �‡
No More Air-Sickness ?

A new wing design which is the invention
of three Italian engineers is shortly to be
tested by aviation experts in this country.
It is stated that the yawing and pitching
of an aeroplane in rough weather is
eliminated by this design, and the possi-
bility of all weather flying is brought
nearer to realisation as a consequence-

Fitted to a machine of the triplane type,
the upper set of wings extend rearward,
being in parallel with the body of the
’plane,and form a highly practical stabiliser,
the centre of gravity of which is slightly
above but to the rear of that of the machine.
By means of movable sections in the
leading edges these auxiliary wings may
be adjusted to overcome varying con-
ditions.

If the machine fulfils its early promise,
flying will be possible in the roughest
w’eather and air-sickness caused by the
rolling of the 'plane, will be eliminated.

�‡ * * *
European Flying Combines

The Conference recently held on the
Continent to discuss the organisation of
Air  Services is likely to lead to the grouping
of the various operating companies into
one or two large organisations controlled
by one international combine.

At Dresden a proposal was forwarded
by the Central and Southern European
Aircraft Manufacturers with the object
of forming one big company to employ
only one type of machine. This would
have the eSect of standardising the type
of aeroplane operating over the Southern
parts of the Continent. In the meantime
the Junkers Co. has obtained a con-
trolling interest in a company formed
recently, comprised of fifteen aeroplane
and air navigation companies, in Switzer-
land, Scandinavia and various of the
Baltic Provinces.

A New Handley-Page

A Handley-Page fitted with three air-
cooled Sid deiey- Jaguar engines of 400 h,p.
each, is the latest addition to Imperial
Airways fleet. From the point of view of
regularity and reliability the installation
of three motors is a big advance from the
twin, water-cooled engines of the earlier
types. One of the most interesting features
is that the new machine can fly for con-
siderable distances on one motor only and
can fly on any two engines if the tin rd
should fail.

�‡ �‡ �‡ �‡

German Air Developments

To cope with the ever-increasing traffic
at the Tempelhofer Aerodrome, Berlin,
extensive alterations are contemplated,
and the Berlin Air Port Company is to be
reorganised. Hitherto the company has
been the joint property of the Berlin
Municipal authorities and the German
Air Ministry. Under the new scheme the
Prussian Government will take a sub-
stantial share.

The Prussian Government already subsi-
dises a number of air lines and in general
matters, such as supplying meteorological
reports, gives considerable assistance to
Central European Aviation.

The recent disputes between the Allies
and Germany on the subject of airship
building restrictions is the more interesting
in view of the latter’s constant endeavours
to gain control of the Central European
commercial air traffic.

Another Polar Expedition

It is announced by the Norwegian Air
Navigation Union that a gift of 100,000
dollars has been received from Mr. Lincoln
Ellsworth, toward the cost of a Polar
airship expedition that will start next
year. Mr. Ellsworth will be the only
American member of the party, but one of
the conditions of his gift is that the ex-
pedition must sail under the Norwegian
flag. The expenses of the expedition are
estimated at 1,500,000 kroner (£78,000)
and the Ellsworth gift represents ap-
proximately a quarter of this sum.

* • �‡ �‡

Air t l Flivvers ”

It  is announced that a Ford ° all-metal ”
monoplane, equipped with a 400 h.p.
Liberty engine has now become a regular
stocked article in a New York general
store. The machine is equipped to carry
passengers and freight, is fitted with a
400 h.p. Liberty engine and has a wing
spread of 700 inches and the price " over
the counter " is £5,000.
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The Schneider Cup Race
The 1925 race far the Schneider Cup

will go down in history as one of the most
sensational competitions in the annals of
this event. Often we have heard of
British <f luck " but there is no doubt
that throughout the chapter of this year's
race, the British team of flyers have
encountered a full
measure of bad
luck.

The story of the
disaster to Super-
marine-Napier S.4
is related elsewhere
on this page and it
need only be written
here that the crash
came at a moment
when prospects
seemed brightest.

The second Glos-
ter-Napier III., to
be piloted by Mr.
Hinkler, was pre-
pared hurriedly to
enable the machine
to qualify for the
race. Bad weather
damaged the
machine. I t  was
repaired but further
gales prevented the
trials and even
caused a post-
ponement of the race. Mr. Hinkler
made a third attempt, on the morning
of the race, but the roughness of the sea
damaged the machine as soon as it entered
the water and Great Britain was left with
only one machine with which to fight
out the race. The sportsmanship of the
American and Italian teams in persuading
the referee to permit Mr. Hinkler to make
his qualifying efforts is only another
example of the extreme chivalry displayed
by airmen, one to another, and it was
unfortunate that their action was unavail-
ing.

The race itself was flown in beautiful
weather ; five machines, three American
Curtiss-Racers, one Italian Macchi flying
boat and the British Gloster-Napier piloted
by Captain Broad, facing the starter.
From the outset Lieut. Doolittle, an
American Army pilot, set the pace,
eventually winning with an average speed
of 232.5 miles an hour. Capt. Broad was
second, his speed being 199.1 m.p.h. and
the Italian third with a speed of 168,1
m.p.h. The remaining American machines
withdrew ; one with engine trouble
after flying six laps at 220.4 m.p.h. and
the other after five laps at 218.3 m.p.h.

The course was triangular in shape and
it was stated that the manner in which
Doolittle roared around the corners meant
a saving of 30 miles in comparison with
the more cautious of his rivals.

Some idea of the abnormal weather
conditions prevailing during the days
prior to the race, will be gained when it
is said that seventeen out of twenty-three
American seaplanes which had arrived at
Baltimore for the Naval Pageant, held
after the race, broke from their moorings
during a 75 m.p.h. gale that raged during
the previous night. Seven of the machines
were completely wrecked but it is hoped
to salve parts of the others,

�‡ * �‡ �‡

The German air lines arc proposing to
establish three important new routes across
the Alps via the St. Gothard, Simplon and
Brenner Passes,

South African Air Mail
Negotiations between an English com-

pany and the South African Government
are believed to be so far advanced that in
the early part of next year a regular
air mail service will be inaugurated.
The Fokker Company were the first to
open up discussions with the S.A. Govern -

The Supermarine-Napier S.4
The hope of the British flying world

that the Supermarine-Napier S.4 mono-
plane would recover the Schneider Cup
for Great Britain received a sad blow on
the eve of the race when it became known
that the machine had been wrecked
beyond repair as a result of a forced

landing during a
trial trip.

The machine,
built under instruc-
tions from the Air
Ministry, is con-
structed to a new
design which in-
corporates a con-
siderable number
of novel and in-
teresting features.
Among these ,
special mention
must be made of
the wings, the tail
unit and the en-
gine. The wing is
built in one piece
to a section spe-
cially tested by ex-
per  t s  at Earn-
borough aerodrome .
I t  is interesting to
learn that a wing
of this type stood
up to tests in vol v-

ing all normal strains and stresses and
finally was only destroyed under extra-
ordinarily abnormal conditions.

The tail unit includes both fin and tail
'plane and is built in one piece with the
fuselage. The engine is a special direct
drive Napier ° Lion " and a Bristol gas
starter is used for starting up.

Other interesting points are :
The floats are of wood. Every com-

ponent is covered with either wood or
metal and no fabric has been used. The
landing speed is reduced by flap gears.
All controls are operated internally, thus
reducing head resistance. The propeller
is all metal. Wing radiators are fitted.

The order for the construction was
placed on 18th March and the first flight
was made on 25th August, 1925 To
design and construct a machine embodying
so many constructional novelties would
be a matter for pride under any circum-
stances but when it is remembered that,
less than three weeks after its trial flight,
the machine attained a speed of 226.75
m.p.h., breaking all previous sea-plane
speed records, the constructors, The
Supermarine Aviation Works Ltd,, can
justly claim a triumphal achievement.

For some time after its trial flights
considerable secrecy was maintained con-
cerning S.4 but it became known that the
**  Lion " engine was working wonders.
Rated at 630 h.p. it developed 700 h.p.
in speed tests.

From the time the machine left England
en route for Baltimore, ill luck seemed to
dog its chances. On the voyage across the
Atlantic on the S.S. “ Minnewaska” Capt.
Henri Biard, S.4fs pilot, slipped and broke
a bone in his right hand. Later a terrific
snow storm raged over the aerodrome in
which the British machine was stationed
in a canvas hangar, a pole from the roof of
the hangar falling across and seriously
damaging the machine's tail plane. Re-
pairs were effected but it seems very
probable that this extensive '*  patching-
up" had the effect of weaken ing the machine
as a whole.

Photo courtesy] [Messrs. Supermarine Aviation Works Ltd.
The British Supermarine-Napicr S,4» completely wrecked in America

ment but their demand for a subsidy of
£40,000 was considered to be too high.
The English company (whose name cannot
be disclosed yet), undertook to carry out
the same contract for a subsidy of £6,000
yearly. It is proposed to start a weekly
service between Johannesburg, Cape Town
and Durban for the transport of mails,
passengers and general freight, the time-
table being arranged to meet the inward
and outward ocean mail steamers.

* * * *
Commercial Air Statistics

The statistics recently issued in respect
of passenger and freight air traffic in the
year 1924 show a marked decline when
compared with the corresponding figures
for 1923. Only firms operating from
fixed bases are included.

1924
Companies ............... 60

1923
124

Machines 217 429
Mileage flown ... 922,000 3,014,000
Passengers . . . . . .  48,904 80,888
Freight (including

mails) lbs. . . .  159,000 208,000
As will be seen the drop is principally

in the passenger figures and this is at-
tributed to the fact that air travel is no
longer a novelty, the public having ceased
to be attracted out of curiosity. This
drop has forced a number of the lesser
companies into liquidation, a point that
is reflected in the decrease in the number
of companies operating.

* * * *
Torpedo Seaplane

The first British seaplane to carry a
torpedo was recently completed and is
undergoing tests in the air. The machine,
a Blackburn -Napier, is able to carry a
standard 30-cwt. torpedo beneath its
body. By co-operating with a “ mother-
ship,1' which would act as a 'plane carrier,
the use of a number of seaplanes of this
type would enable large areas of the sea,
far removed from land, to be searched in
in a very short time.
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Section III. PULLEYS AND PULLEY BLOCKS
This article is the second of a series reprinted from the new Manual entitled ''Meccano Standard Mechanisms,” now in
course of compilation. Pulleys were the subject of an article published in  the Magazine some time ago ; this has been con-
siderably amplified and re-written, however, and the present article will be found to contain many novel features. The simple
demonstration of the principle of ”  energy ” applied to Pulleys should prove interesting to every student of Mechanics.

PULLEYS are a development of the lever, and when scientifi-
cally employed make possible a great saving of labour and
energy. A fixed pulley cannot be described as a mechanical

power, for it simply changes the direction of a force without
increasing it—in fact, a small amount of energy is lost
in its use owing to friction. The combination of a
rope with several pulleys, however, produces a
mechanical power, and with the help of a few experi-
ments we shall endeavour to explain as simply as
possible some of the interesting results so obtained.

A man carrying a sack of cement to the top of a
building has to carry his own weight in addition to
that of the sack. If he attaches a rope to his load
and passes the rope over a pulley fixed at the top of
the building, he is then able to raise the load by
hauling on the other end of the rope while he remains
on the ground. This is an example of the pulley
used as a convenient method of changing the direction
of a force, for it changes the man's downward pull to
an upward force by which he is able to raise the sack
of cement. I t  must be remembered that although
the man has eliminated his own weight, he has not
diminished his load. On the other hand he has
increased it, for the energy he now exerts must not
only equal the weight of the load but must also over-
come a certain amount of friction.
The Meaning of “ Energy ”

The amount of work, or '*  energy/' of which a
machine is capable is measured by “ foot -lbs/’ The
unit of this is based on the amount of energy necessary
to raise a 1 lb. weight through a height of 1 ft. For
example, suppose a weight of 2 lbs. has to be raised
through a height of 1 ft.  ; the energy required would
be exactly equal to that necessary to raise a weight
of 1 lb. through a height of 2 ft.—namely, 2 foot-lbs.

If  10 lbs. be lifted 100 ft., 10 foot-lbs. are required for

Fig. 3
The Two-Sheave PtTley Block

the first foot, the same for the
second, third, and so on up to
100 ft., making a total of 1,000
foot-lbs. of energy

Supposing a man, by hauling on
a rope, lifts 1 cwt. to a height
of 20 ft. The energy he expends
should be sufficient to  raise a
load of one ton through a height
of 1 ft., but it is impossible, of
course, for a man to move a direct
load of one ton, however short the
height tlirough which it is to be
moved, although he can create
sufficient energy (2,240 foot-lbs.,
or I foot -ton) when moving a load
of 1 cwt. through a height of
20 ft. With the aid of a series of
pulleys, however, he is able to
arrange a contrivance with which
he may lift one ton through 1 ft.
by the same means ; i.e. by moving
a smaller weight, or exerting a
smaller pull, through a greater height.
Friction in Pulleys

Friction plays an important
part in calculating the advantages
of pulleys, although in the
majority of Meccano models its
effect is naturally very small.
In every pulley there is a slight

loss of power from the necessity of bending the rope, and in actual
practice, where heavy ropes are used, this loss becomes of great
importance. It is for this reason that pulleys are usually made

2 as possible, for the bending of a rope around the cir-as large possible, for the bending of a rope around the cir-
cumference of a large pulley creates less friction
than when used with a smaller pulley. Small pulleys
also cause damage to the rope by excessive bending.
Example 1

A simple fixed pulley is shown in Fig. 1.
If we attach a hook to the rope at the point where

it is tied to the base, and suspend from this hook
a weight equal to that already shown, we find that
the original weight remains suspended in mid-air,
in spite of the law of gravitation by which the highest
weight should fall, thereby raising the lower weight.

Because this is the case, we know that there must
be some force that is retaining the suspended weight
in position. This force is friction, created by the
bending of the cord and from the contact of the
pulley on its bearings. If a 50-gramme weight
is attached to each hook, we find that the addition of
five Washers is required to the uppermost hook to
cause the weight to fall, so raising the other hook
supporting the lower weight. Thus the amount
of friction present in our model is equal to the weight
of five Washers.
Example 2

In Fig. 2 we have a moveable pulley B in addition
to our fixed pulley A. The rope is fastened to the
cross beam, passed (or " rove " )  through the moveable
pulley B, and over the fixed pulley A.

With this arrangement it will be found that a
power load of, say, 11 lbs. attached to the free or
“ running " end a of the rope will raise a weight cf
20 lbs. suspended from the moveable pulley B.

Here, then, the moveable pulley B is em-
ployed as a mechanical power and gives
an advantage of nearly double the avail-
able force. To this mechanical advantage
the fixed pulley A does not contribute,
but only changes the direction of the
force, converting a downward pull on
the rope at a to an upward force at b.

The explanation of the increased power,
or mechanical advantage, obtained is as
follows. In our model we find that to
raise the load 1 in. the power must descend
2 in.-—-for i t  is clear that if B is to rise 1 in.
the lengths of rope c and b must each be
shortened by 1 inch—therefore a must be
lengthened by 2 in. To raise 20 lbs.
through I ft .  requires 20 foot-lbs. But
the power load of 11 lbs. descending through
twice that distance—2 ft.—yields 22 foot-
lbs. This is 2 foot-lbs. more than is
actually necessary ; hence it may bo
stated that friction has absorbed 2 foot-lbs.
of the energy exerted.

From this we learn that a moveable
pulley enables a force to move through a
greater distance than that moved by the
load it lifts. We also know that the
energy exerted by a force is increased
proportionally to the distance through
which it moves. Therefore by using
a single moveable pulley we may almost
halve the force that would be necessary

Fig. 1
Single Fixed Pulley

Fig. 2
The Single Moveable Pulley
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without it, for it enables us to move the force through a distance
twice as great. It  should be noted here that in all the mechanical
powers, the force is increased always at the expense of speed,
since it must move through a greater distance than the load
it lifts
Example 3

The principle in Fig. 3 is the same as in Example 2, but two
further pulleys have been added. The rope is rove through

one of the pulleys, or “  sheaves r’ as
they are termed, situated in the fixed
pulley block, thence under one of the
sheaves in the lower moveable block,
over the second fixed sheave, and down
to the second moveable sheave. From
there it is led up and secured to the
framework of the fixed pulley block.

The load is thus supported by four
lengths of rope, and to raise the load
through one inch, each of the four parts
of the rope from the upper block to
the lower block must be shortened one
inch. Therefore, the running end of
the rope must be lengthened by four
inches, from which it may be calculated
that, eliminating friction, one quarter
of the load attached to the running end
would be sufficient to raise the load,
for, as we have already seen, the energy
exerted by a force is increased pro-
portionally to the distance through
which it travels. In actual practice
it will be found that a little more than a
quarter of the load is required to raise
it, the surplus being absorbed by friction.

Example 4

first cord that passes over A, must fall 1 in. Since the pulley B
descends 1 in. that part of the second cord between B and C must
be lengthened by 2 in. (We learned in Example 2 that to raise a
moveable pulley 1 in., 2 in. of cord must be drawn up-—therefore
to drop a moveable pulley 1 in., 2 in. of cord must be let down).
We must remember that D has risen 1 in., so that the second cord
has been lengthened by a further inch between B and C. Therefore
the pulley C has dropped 3 in. altogether. From this, again
working on the theory of the moveable pulley, we find that the
running end of the third cord, which passes
over the pulley C, must descend through 6 in.
Finally, by adding to the running end the
additional length of 1 in. derived from the
movement of D, we arrive at the total move-
ment of the power load F, namely, 7 in.

Therefore if the power load is 10 lbs., it
exerts 70 foot-lbs. energy for every foot the
load is raised.

It  should be mentioned that in the Meccano
model it is first necessary to balance the
weight of the pulley blocks B, C. This
may be done by suspending a weight of
approximately 75 grammes from the Strip
at D. Then having attached a load,
say, of 175 grammes, at E we find that 25
grammes on the power hook F is sufficient
to balance it. By the addition of about
eight Washers the load is raised ; there-
fore the loss by friction is equal to the
weight of the Washers.

This arrangement of cords and pulleys,
though using a smaller number of sheaves
than the continuous cord system, is seldom
employed by engineers for the reason that
the continuous cord is more convenient to fix and use.

S.M. 31
Arrangement of Pulleys

in Stiff-Leg Derrick
{Model No. 709}

Example 6

Our final example deals with a very ingenious contrivance,
known as Weston’s differential pulley block. This apparatus
consists of three parts—an upper fixed pulley block, a moveable
pulley and an endless chain (Fig. 6). In our Meccano model, the

. load C may be raised or lowered by a slight pull on the chain at
A or B.

The principle on which this pulley block is based will be under-
stood from the diagram shown in Fig. 7. Two Gear Wheels, D
(57 teeth) and E (50 teeth), are employed as the sheaves in the
fixed pulley block, in order that their teeth may prevent the
chain from slipping. They are both secured to the axle F, and
must therefore turn together at similar speeds. The chain passes
from the hand at A over the larger sheave D, then downwards at
G, and under the moveable pulley H, which supports the load.
It  passes up again at K, over the smaller sheave E, and then back
again v A

A popular arrangement of pulleys is well illustrated in the
Meccano Model No. 709, Stiff-Leg Derrick Crane As shown
in S.M. 31 the tackle here consists of two pulley blocks, one fixed
and one moveable, as in Example 3. The upper block contains
two sheaves or pulley wheels, while the lower or moveable block
has three sheaves. The end of the cord that passes over the
large pulley in the jib of the crane is the running-end.

The model shown in Fig. 4 makes the relative arrangement
of the sheaves and cords easier to understand. As will be seen,
instead of all the sheaves in one block being on the same axle
they are separated in this model one from another. The action
of the pulleys in Fig. 4 is similar to that in the Stiff-Leg Derrick.

In this case we have six lengths of cord supporting the moveable
pulley block, so by a similar calculation to that made in Example
3, it will be seen that we obtain a mechanical advantage of six—
that is, a force equal to one sixth of the load will be sufficient
to raise it (ignoring friction).

Example 5
In Fig. 5 separate cords are /y

substituted
continuous
end of the
attached to
cord then
pulley A, which is bolted tc c
the upper framework. The |
other end of this cord is fixed |
to the block B. The centre
cord is also fastened to D and
then passes over the pulley
B to be secured to the block C.
The remaining cord passes
over the pulley C, and serves
as the running or pulling-end
of the tackle. The load E
is suspended from the Strip D,
the power F is attached to
running-end of the cord C.

With this ingenious arrangement
we obtain a mechanical advantage
of seven ; that is, it  enables a load of,
say, 70 lbs. to be lifted by an applied
force of only 10 lbs. (ignoring fric-
tion).

The explanation is not quite so
obvious, perhaps, as in our previous
examples. If D is raised 1 in.
the block B, suspended from the

by B to the hand at A.
When A is pulled down-

wards, the sheaves D and E
must both rotate in the
direction indicated by an
arrow in the diagram. The
larger sheave D is therefore
winding up the chain at G
while E is lowering at K.

The effective circumfer-
ence of D is 41 in. and that
of E is 4 in. In
tion of the axle
draw up 4 | in.

r but in the same
lowered 4 in. ;

\ length of chain between the
)A two must have been short -
' ened by | in. (the difference

between 4 J in. and 4 in.)
This can only have taken

place, however, by raising the move-
able pulley H through half that
amount, that is, J in. Therefore the
power at A has moved through a
distance 18 times greater than that
through which the load moves, for in
order to rotate the axle F once, A
must have pulled out 44 in. (the
circumference of D), This means
that the theoretical mechanical ad-
vantage in our model is 18. and by
it a load of, say, 1,800 lbs. could be

(Continued on page 699)

for the previous
single cord. One
outermost cord is
a Strip D and the
passes over the

one revolu-
F, D must
of chain ;

time E has
hence the

Fig. 7

and
the

Fig. 5
Separate Cord System Fig. 6

Differential Pulley Block
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Boilers for Leeds Generating Station
Two Babcock and Wilcox cross-type

marine boilers have recently been installed
in the Leeds Corporation electric generating
station, and are now undergoing final
tests. There are now thirty-eight boilers
in the station, twenty-four in the old
section, and fourteen in the heavy duty bay,
while the present capacity of the station
is 82,000 kw., with one Parsons’ turbo-
generator in process of erection, 15,000 kw.
in capacity.

The new boilers differ from those
already installed, in that they operate on
balanced draught, and are fitted with an
epicyclic drive for the travelling chain
grate stokers. This gearing gives a range
of eight speeds as against four ordinarily
available.

* * * �‡

Attempt to Recover <£1,000,000 Specie
It is reported that Japanese engineers

are to attempt to salvage £1,000,000
treasure that went down with the ill-fated
” Egypt" sunk in collision with the French
cargo steamer **  Seine ” during a dense
fog on the night of 20th May 1922. The
engineers in question recently succeeded
in salvaging specie from the sunken
“ Yasaka Maru,'' and the divers who
worked on that wreck are to have a year's
rest before commencing work on the
" Egypt."

* * * *

Engineers for the Mersey Tunnel
Mr. Basil Mott, C.B., of Westminster

and Mr. J. A. Brodie, the Liverpool City
Engineer, have been appointed engineers
for the £5,000,000 Mersey Tunnel Scheme.

Mr. Mott, who is to be the Chief En-
gineer, is an acknowledged tunnel expert
and is president of the Institute of Civil
Engineers. He rebuilt the Waterloo
Bridge, London, and is now engaged in
the protective work at St. Pauls Cathedral.
He hopes to make a report at an early
date with regard to a start being made
upon the construction of the tunnel.

�‡ * * �‡
New Pneumatic Grain Discharging Plant
The London and North Eastern Railway

have recently placed a contract with
Messrs. Henry Simon Ltd., of Manchester,
for a large travelling pneumatic grain
discharging plant, for use at King George
Dock, Hull. The plant is intended for
lifting grain from vessels at various points
along the quayside and discharging same
to the granary and silo.

The most important feature of the new
plant is that it  will be mounted on railway
wagons and so will be able to travel around
the dock and deal with vessels on either
the north or south sides. The turbo-

exhauster, receiver, rotary seal, dust
filters and electric motor will  all be carried
in one covered wagon. The pneumatic
pipes will be telescopic so as to reach the
bottom of the holds of large vessels, and
the maximum capacity of the plant will
be 60 tons per hour.

• �‡ * �‡
From Hull to Nottingham by Water
In opening Gunthorpe Lock, the third

of four required to equip the Newark-
Nottingham stretch of the Trent as a
commercial waterway, Mr. H. B. Betterton,
Parliamentary Secretary of the Ministry
of Labour, said the scheme when com-
pleted would be of illimitable benefit to
Nottingham and Nottinghamshire. Al-
ready new factories were springing up on
the banks of the river, and many more
would be built before the project was
complete.

Mr. Betterton drew attention to the
value placed by France, Germany, Belgium
and Holland, on the carriage of goods by
water, and remarked that when the
present scheme was completed it would
be of great advantage in lowering the
cost of transport, which was essential if
the cost of production was to be reduced.

Only the Hazleford Lock remains to be
completed and when this is opened it will
enable vessels laden with 120 tons of
merchandise to go through from Huh
to Nottingham. The Gunthorpe Lock is
190 ft. in length and 20 ft. in width and its
capacity allows a tug and three barges
to pass through at one operation.

�‡ �‡ * *

A Sunday Surprise
The workpeople of a Stockport engineer-

ing firm were recently told that they might
bring their friends on the following Sunday
to see a very large and powerful Diesel
engine at work. The engine, which
develops 1,000 b.h.p. at 125 r.p.m. is
suitable for driving factory machinery or
for ship propulsion, and it was expected
that perhaps 100 people would take the
opportunity of seeing it work. Great was
the surprise of the management, however,
when a crowd of 2,000 turned up I The
engine was operated by Mr. G. E. Windeler,
the company's chief engineer and the
crowd listened intently while the working
of the engine was explained to them.

�‡ �‡ �‡ *

70 m.p.h. on Water
Considerable curiosity is being mani-

fested in France with regard to the inven-
tion of a Russian engineer, M. Georges
de Gasenko, former representative of the
Ukrainian Republic in London. M.
Gasenko claims to have built a machine
that can travel on water at a speed of

about 70 miles per hour, but which is
neither aeroplane, seaplane nor glider.
The “ Ocean plane,” as the machine is
called, has been constructed at Lyons, and
consists of a hull, surmounted by a plane,
and a propeller driven by a 180 h.p. motor.
The most peculiar feature of the machine is
the manner in which it travels, neither
gliding on the surface of the water, nor
flying above it, but hopping. The inventor
is said to have drawn his inspiration from
a curious creature known as a " sea flea,”
which progresses along the surface of
the water by using its long spidery
legs.

The machine is fitted with skates 10 ft.
in length, jointed in the middle and ter-
minating with floats filled with helium,
enabling the machine to jump from one
wave to another. The inventor proposes,
should the trials be successful, to cross the
Mediterranean and proceed down the
African coast.

�‡ �‡ �‡ �‡

New Rhodesian Hydro-Electric Plant

The Rhodesian Broken Hill Develop-
ment Company has recently carried out a
big hydro-electric scheme in South Africa,
that of the Mulungushi dam in the Broken
Hill district of Northern Rhodesia. The
plant has been erected for the production
of electricity to supply the company's
general mining equipment at Broken Hill,
including particularly the electrolytic
production of zinc.

A great dam 110 ft. in height and
about 250 ft. in breadth has been built
across the River Multi  ngushi. It im-
pounds the water and creates a lake holding
6,000,000,000 gallons of water. The out-
flow of this lake passes down what was
once the bed of the river to the hydro-
electric station at the bottom of the
valley from where the current is sent 40
miles through cables to the mines.

Two of the main contractors for the
plant and equipment were the Metro-
politan Vickers Company and Messrs.
Armstrong, Whitworth. For the pipe-
line, Messrs. Glenfield and Kennedy have
supplied a 24 in. internal diameter ,f John-
son-Boving ” cast-steel valve the internal
parts being lined with gunmetal to avoid
corrosion.

A pilot and operating valve permits
of control at any distance, while an
indicator shows the position as regards
the degree of opening or closing at any
time. A filter on the supply pipe leading
to the pilot valve prevents any foreign
material from interfering with the efficiency
and accuracy of the control. The com-
plete valve operates at 502 lb. pressure,
and before dispatch was tested at
the works in uKilmarnock to 1,250 lb.
pressure.
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Boring the Mersey Tunnel New Bridge at Boothferry New Lancashire Road
The construction of a new road from

Liverpool to East Lancashire will shortly
be commenced. The road will cost
£2,750,000 and will be 26 miles in length.
It will  shorten the distance from Liverpool
to Manchester by six miles and it is pre-
dicted that this new road will eventually
extend from Salford to Yorkshire and
probably to the East Coast.

�‡ �‡ * �‡

Tiie construction of the great tunnel
under the Mersey will be commenced this
month by the sinking of two shafts,
one on each side of the river. By boring
a preliminary small tunnel, the engineers
will gain valuable data as to the different
strata that will have to be penetrated in
the construction of the larger tunnel.
The small boring, probably 9 or 10 ft. in
diameter, will be constructed under
hydraulic pressure, and later will be in-
corporated in the larger tunnel.

�‡ �‡ �‡ �‡

A contract has been awarded to the Cleve-
land Bridge and Engineering Company
Limited, of Darlington, for the construction
of a new bridge over the River Ouse at
Boothferry, near Goole. The scheme is
estimated to involve an expenditure of

£112,500, and will
j juA require two years to

�vLAiW complete.

Removing 700,000 Tons of Rock
A notable engineering task, which has

now been commenced by the London
Midland and Scottish Railway Company,
is the unroofing of Cofton Tunnel

Birmingham and
main Line. The
will be converted
cutting 80 ft. in

fl so thnt it then be
5 | one of the deepest in

England. The work will
be carried on without
interruption of the train
service, and will involve
the removal of 700,000

itefetofc tons of solid rock.

Devonport ’s Floating Dock
on the
Bristol
tunnel
into a
depth

A new floating dock has recently
arrived at Devon port and is to be
moored in the Hamoaze, it being
estimated that the cost of preparing
a suitable berth and moorings will
be £60/100. Even though the dock
has a lifting capacity of 30,000 tons,
and a housing length of
680 ft., it will not be
capable of accommodating
the '*  Hood '*  (41,200 tons
and 810 ft. in length). If - ™
Rosyth remains the only
naval establishment that
is able to dry-dock this
ship, although she is
maintained at Devonport.

l i t

Overseas Power Supply
Scheme

New Zealand is spend-
ing ten millions on la vang

down plant to
develop hydro-
electrine motive

Our Last Wooden Walls
The internal restora-

tion of Nelson’s M Vic-
tory ” is now completed
and it is suggested that
the workmen thus dis-
charged should now be

power in many
areas. It is pre-
dicted that the time
is not far distant
when every dairy

employed in restoring the
old " Implacable," the
only other survivor of
Trafalgar. This vessel
was recently rescued
from the ship-breakers at Falmouth and
is now at Devonport. She ran away at
Trafalgar as the " Duguay Troian" only
to fall into the hands of Strachan a few
days later. The Admiralty have con-
sented to patch her, up under water to
keep her afloat.

�‡ �‡ �‡ �‡

Proposed New Broadcasting Station
Now that the high -power station has

been moved from Chelmsford to Da ventry,
certain areas on the East Coast have
found that they cannot clearly receive
either 5XX or 2LO. The B.B.C accord-
ingly proposes to ask the Postmaster
General for permission to erect another
broadcasting station on the eastern or
south eastern outskirts of London.

Such a station could be received clearly
by those listeners on the East Coast who
cannot now hear Daventry, while London

farm will be driven
by electricity and
when farms as well
as towns will use
electric power in-

stead of coal for cooking, heating and
lighting. Electric appliances of all kinds,
from the heavy machines used in butter
and cheese factories to toast racks and
coffee pots, will then be in great demand
throughout the country.

�‡ * * *

New French Floating Dock
According to a Berlin message, the

Bordeaux municipality have placed an
order with the Vulkan yard at Hamburg
for the construction of a 25,000 ton floating
dock. Such is the present position of the
Hamburg yards, that the Senate, with a
view to giving work and preventing
further increase in unemployment, has
decided to expend over 1,000,000 marks
on the construction of small Customs
vessels. The order for the new dock is,
therefore, more than welcome.

A huge Road-breaking Machine recently trie I in London
Eight loaded hammers, operated by cams, attack the concrete or road surface, which is speedily broken

up by the terrific force and frequency of the blows it receives

listeners would have the choice of another
programme instead of that transmitted
from 2LO. The B.B.C. however, cannot
do anything in the matter without the
necessary permission, but if this is granted
work on the new station will probably be
commenced immediately.

• �‡ » »

Improvements at Scarborough

A scheme for the carrying out of various
improvements at Scarborough is at present
being considered. The scheme provides
for lifts on the cliffs of the town, improve-
ments to streets and the construction of a
boulevard.

New Thames Lock
A scheme has been prepared for the

construction of a new lock on the south
side of the existing lock at Sunbury, on
the Thames. Reporting on the defective
condition of the present lock, the Naviga-
tion Committee pointed out that con-
siderable difficulty is experienced by large
barges and other vessels in entering and
leaving the lock on the upstream side
owing to the angle at which it is con-
structed, a delay of one or two hours
sometimes bmng caused by the congestion.
The new lock, which will  cost £17,500 will
be 205 ft. in length and 25 ft. in width,
and will be constructed so as to form a
more convenient angle for approach
and exit.

�‡ �‡ �‡ �‡

Russian Orders for British Machinery
�‡ �‡ �‡ �‡

Big Madeira Harbour Scheme
The Portuguese Government has placed

a contract with a London firm for the
construction of a harbour at Funchal.
The new harbour, the plans for which
were drawn up by the famous consulting
engineer, Sir Murdoch Macdonald, M.P.,
will cost £1,500,000, and will take three
years to construct. When completed,
it will enable the largest liners in the
world to dock at Madeira. The work
will be supervised by British experts, and
large quantities of cement will be shipped
from this country Ato Madeira.

Machinery tothevalueofnearly£l,000,000
has already been ordered from this country
for Russia, and according to a recent
statement, it is more than possible that
further orders will be placed in the near
future. The deciding factor will be the
question of credit, and the opinion in
Lancashire, where the present contracts
have been placed, seems to point towards
a renewal of trade with Russia. The
fact that Russia is endeavouring to re-
establish her industries is confirmed by
the news that a Russian -German Company,
having a capital of £250,000, has been
formed to erect factories and engineering
works in that country.

meccanoindex.co.uk



THE MECCANO MAGAZINE640

STAMP COLLECTOR’S OUTFIT
AND 60  DIFFERENT STAMPS FREE ! IAIR STAMPS

AH Prices Postage Extra.

50 diff. Air Stamps, 'planes in flight, etc. 5/-
Dantzig, ’Planes, 3 tor 3d., 5 for £»d., 7 for 1 / -
Esthoma, new triangular 5 for 2/-
Siam, Bird .. .  5 for 2/-

Air  Stamps are the most popular stamps to-day.

Many other sets in stock.

ALUMINIUM WATER MARK FINDER, BRITISH COLONIAL STAMPS, STAMP MOUNTS POCKET
CASE, PERFORATION GAUGE, ETC. ' ’

60 DIFFERENT STAMPS from Tunis (mosque), U.S.A, (parcels), China (boat), Cuba (2 pesetas 50
cents), Laibach (Jugo-Slav), Venezuela (general), Thrace, 50 dinerent tine unused, S. Africa fine set 7
stamps depicting workmen, Temesvar (Roumanian Occupation Stamp), Set 10 stamps overprinted with
new values, etc. The whole fine parcel quite free. Send Postcard onlv requesting our world famous

approval sheets.

STAMP ALBUMS FOR CHRISTMAS PRESENTS
FRFF  H *  th  each °f 1lte following Albums all of which arc post free we enclose absolutely free, packet ofr n i . 1 .  Stamps, Folder ami Perforation Gauge, Pair Metal Tweezers, and 24 -page Duplicate Album,

No. 01. 101) pages, 1 /4. No. 1 holds 2,000 stamps, 1/9. No. 2 holds nearly 5,000 stamps. 2/11. No 4
350 pages, holds 10,000 stamps, Soo illustrations, 5/6. No. 6 Loose-leaf, 100 fluted leaves 4/9 No 8
one of the finest illustrated albums published, 500 pages, 2,000 illustrations, holds 20,000 stamps Regis-
tered and post free 21/-. We also stock a fine range of packets, Catalogues, etc. Price list on request .

LISBURN &. TOWNSEND, London Road, LIVERPOOL

STANLEY GIBBONS LTD.
(Dept. 15),

391, STRAND, LONDON, W.C. 2.

10 Ceylon . . . 4d. 10 Transvaal 6d .
15 , , 9d. 15  , , 9d.
20 ................. 1 /3 20 1 /3
15 Hong Kong 4d. 10 Straits Settlement 4d.
15 9d. 15 8d.
15  India 4d. 20 1 /2
20 „ 9d. 25 2/-
25 „ 1 2 10 Victoria 4d.
30 „ 1 /9 15 „ . . . 8d.
35 ................. 2 /6 20 U-
10 Jamaica . . . 4d. 25 ............. 1 /4
15  .............. 9d. 30 ............. o /—-

8 U. S. Africa 6d. 20 English Revenue 34-
10 N.S. Wales 4d. 40 6d.
15 9d. 60 9d.
5 Rhodesia 3d. 80 1/-

10 9d. 100 1 /6
25 Canadian 25 Indian

Revenue 1/- Revenue 1/-

PRIZES FREE .nAGNIFIER
Grand outfit consisting of a beautiful English made
Pocket Magnifier in heavily nickel plated folding case,
specially designed so that attention can be confined to
any part of stamp, a collection of 50 different stamps
mostly mint, a strong Perforation Gauge with English
and Continental measures and a 20 page duplicate Book
to hold 200 stamps. Free to applicants for approvals
who enclose l id .  postage (abrbad 3d.)

R. ALCOCK, 13a, Clarence Street, Cheltenham Spa.

of Stamp Collections, Albums and Accessories

GIVEN AWAY DAILY
Full particulars with A.B.C approval sheets; stamps
from 1/10 Catalogue. Write for a selection to-day

and see if the collection of 2,000 different is

FOR YOU
I am offering, regardless of cost, a large accumulation of

RARE OLD MAURITIUS
Fine unused 1860-77 cancelled stamps, normally

catalogued as under
2d. blue
3d. red
4d. rose
6d. green
5/- rosey mauve...
5/- bright mauve
i on 10 rose
1 / - on 5/- mauve

QO. BUMPER QO.
contains grand lot of ”

S.G. No. 59 Cata- 12/6 for 7 Id.
„ 61 logued 12/6 „ 7 i d .
„ 62 ,, 7/6 „ 4|d.
„ 64 „ »5/ » «d.
» 71 » 35/- » 1/9
» 72 » 60/ „ 3/-
„ 79 „ 2/- ' i d .
, ,  8 > »» 60/- » 3/-

WHICH
SET WILL YOU HAVE

Postage extra.
Fine selections in separate countries. FREE?

J. RUSSELL,
Chetwynd, Shanklin Drive, Westcliff-on-Sea. Colonials JAMAICA

6d. orange Q.V., I/- brown Q.V., 2/- chocolate Q.V.,
5/- Arius. This set norma! is catalogued at 28/-.
Scarce UKRAINE on RUSSIA Rouble, originally cat.
7/6. N.Z. Edward, Czecho-slovakia 20.25, Eravancore,
SS., Deccan, Hyderabad, native Indian State, and
other used and unused, stamps neatly packed in
pocket case. Bargain 3d. Post free 4$cL abroad 6d.

ONLY ONE PACKET TO EACH APPLICANT.

NELSON T.  H ILL IER
The Stamp Exchange and Mart,

HORSMONDEN, Kent, England.

All genuine applicants for approvals can have any
one of the following sets absolutely free:

A. 14 Ukraine Pictorials, complete set.
B. 20 Liechtenstein Pictorials, obsolete.
C. 9 Dominicans Republic, all maps.
D. 6 Large Crete, beautiful pictorials.
E. 7 Fine Unused Roumania portraits.
F. 100 War, Revolution and Armistice.
G. 18 Switzerland, a nice collection.

R. WILKINSON,
Provincial Buildings, COLWYN BAY.

SEND A
POSTCARD

AND STATE
LETTER AT
SIDE OF SET
REQUIRED.

Guaranteed  Unsorted  Mix tures
On paper (by weight only) at 2/6 per lb.
One pound averages about 5,000 stamps.

Superior Washed mixture (all stamps cleaned
from paper) at 2/6 per 1,000.
Cash with order. Postage extra.

These mixtures contain many hundreds of
varieties, including British, Colonial, and
Foreign, both obsolete and current issues.

Approval Selections of any country,
Latest Price List of Packets, Sets and Albums

Post Free.

THE MIDLAND STAMP CO.  LTD .

LEAMINGTON SPA

The Standard Catalogue
of Postage Stamps

1926 edition now ready.
All  the world in one compact volume.

776 pages. 5,600 illustrations.
Price 6/6 post free anywhere.

A few copies left on hand of the 1925 edition,
which we can supply at 3/6 post free.

THE “ COSMOS " ALBUM
A Spring- back Loose-Leaf Stamp Album

of exceptional value.
5/-, post free 5/9

1,000 different postage stamps, all standard
varieties, no rubbish, post free for 10/2, abroad

10/6
Price Lists Gratis.

WHITFIELD KING & CO.,
Dept. M.J., Ipswich, Suffolk.

THE ELM PACKET
105 DIFFERENTFREE FREE

The ELM PACKET contains a fine set of FRENCH COLONIALS, including Garboon (native), Guyane (ant eater),
Cameroons (oxon), Somali Coast (native drummer), 1 chad (leopard), Niger Coast (Bedouin), Ivory Coast (native
canoe), Martinique (girl). Also Bulgaria (palace), Chili (Columbus), Ceylon (new colour), Nigeria. Set of scarce
high value Poland (eagles). Set of 50 MIN I GERMAN, including the scarce 2.50 Mark pictorial, Munich Exhibition,
large numerals, 100,000 Mark, etc.. Air Mails, high value Provisionals, set of workers, etc. Many British Colonials

and fine unused.
ABSOLUTELY FREE TO GENUINE COLLECTORS REQUESTING APPROVALS. Also those collectors who

send 3d. and ask for my bargain Price List will receive a fine stamp of Cuba, cat. 1/-.

J .  BURTON, 3, ELM BANK, WALTON BRECK ROAD, LIVERPOOL.

YOU CANNOT GET  A BETTER BARGAIN THAN

niAMflNn 9
Thousands  of  “M.M.” Readers  haveUIHIYI U11U U proved this ; why not you ?

MANY  RARE STAMPS have been found by purchasers of THE **  DIAMOND ” PACKET, which is guaranteed
to contain 1,000 Unsorted Stamps from convents abroad. 1 packet, 1/3 ; 2 packets, 2/5 ; 3 packets, 3/6 ;

4 packets, 4/6 ; 5 packets, 5/6. All post free (abroad 3d. per packet).
0.  NERUSH, Importer (Dept. E), 2-22, CATHCART HILL, LONDON, N.19.

ftP Colossal Picture Packet V -
Vl  Contains 88 different, every stamp a fine large pictorial, including Belgium, pair Brussels I

Exhib., St. Michael fighting Satan, and 8 Parcel Post, numerals and loco; Guadeloupe,
view; Togo; Turkey, soldiers in trench and other pictor. ; N.Z. Victory ; II Liechten- Post Free
stein ; Egypt, Karnak Temple, Luxor ; Cameroons ; Tasmania Mt. Wellington ; Cuban- Anywhere

All
Different. ___  _ ______ ___ r ._, ___  _____ , _____ ____. . . . . .  - __
gui ; Germany G.P.O., Cologne Cathedral and pr. air post ; 2 Bavaria, serv. arms ; Czecho Hradschin Fortress {5) ;
Jamaica, contingent embarking ; Ivory Cst. and Guinea, river scenes 4 Epirus, flag (cat. 1/2) ; 2 Georgia, high val.
&  other splendid stamps, about 60 unused, price 1/-  post free. 5 Barbados, sea chariot, 1892-1923 free with every pkt.

W.  E. WILLIAMSON,  55, Nunhead Grove, LONDON, S.E. 15

DISPERSING ACCUMULATION STAMPS (and
several small duplicate collections entire) including 400
Id. blacks,also other good British,Triangular Capes, Van
Diemens, etc. Approvals at enormous discount, 9d. »n
1/- (8d. Colonial) against refs, or deposit. Exchange
entertained. Especially good model rail goods.
Olivet, Stretton Road, Addiscombe, Surrey.

meccanoindex.co.uk



THE MECCANO MAGAZINE 641

XV. BEAUTIFUL CHURCHES OF ITALY

FROM Bosnia we fly in a south-westerly direction
across the Adriatic Sea to Italy and across the
Apennines to Rome, the capital of the Kingdom

of Italy. Rome to-day is famous for many things.
Here lives the Pope, the head of the Roman Catholic
Church. In the past, of course, Rome was the centre
of the Roman republic and the vast
Roman empire, and i t  remains to-day
the best locality in the world for in-
teresting relics of ancient days.

A t  the end of 1924, Italy issued
a series of stamps to commemorate
the Holy Year, ” Anno Santo, 1925/’
showing views of various churches at
Rome, and the Pope opening the Holy
Door (1 lira) and the Pope passing
through the same Door (5 lire).

The 20 centesimi value shows the Church of S t .
Maria Maggiore (illustrated here), which building is,
perhaps, the best example of a three-aisled basilica
in existence. I t  was dedicated in the year A.D. 365,
and reconstructed in A.D. 432. There are twenty
Ionic pillars of ’grey granite on each side forming a
beautiful collonade, which is unfortunately slightly
marred at one end by arches. These open into different
chapels and seem to spoil the uniformity of the scene.
The chord of the apse is 250 ft. in length by 100 ft .
in breadth. Beneath the windows in the clerestory
are some wonderful mosaic pictures of Old Testament
history that are believed to date from about the year 440.

The 30c. value (also illustrated) shows the building
of St .  John La teran,
the earliest Christian
basilica to be erected
in Rome. Frequent
restoration and altera-
tion, has, however, so
changed its appear-
ance as to completely
destroy its old form.

The 50c. shows the
basilica of S. Paulo fuori le Mura, which was burnt in
1823, rebuilt during the ensuing thirty years, and
reconsecrated in 1854. I t  is a huge building giving an
appearance of cold splendour. The pillars are of grey
granite from the Alps, while rosso, verde antico, Egyptian
alabaster, lapis lazuli, and malachite are used in various
parts of the building.

The last view, the 60 centesimi, shows one of the
most famous churches in the world, St. Peter’s. The
work of Bramante, Raphael, Peruzzi, Sangallo and
Michelangelo between the years 1505 and 1590, i t  is
so designed that in spite of being the largest church
in the world i t  appears to be quite small and visitors

have the greatest difficulty in believing
that it is twice as large as St. Paul’s,
London.

The dome consists of two shells, the
outer one being higher than the inner
and connected to i t  by ribs. The
construction is brick, the ribs however
being of stone, and the diameter 140 ft.

The Principality of Monaco

From Rome we fly due north-west over the Mediter-
ranean Sea towards Monaco, a distance of about 300
miles, passing on the way the island of Elba and the
northernmost point of Corsica, C. Corso. Monaco is an
independent principality, the prince being absolute
ruler. There is no parliament, the small council of
state, the maire and other authorities being appointed
by the prince.

The 1922-24 issue shows four views of the district.
The Rock, a level projecting headland about 200 ft.
above the sea, is the site of the town of Monaco and
was pictured on the values from 60c. to 2fr. On the
Rock is the Royal Palace (5fr. to 10fr.), an excellent
example of Renaissance architecture. The Oceano-
graphic Museum (30c. and 50c.) stands on the edge of a
cliff and was opened
in March 1910 by the
Prince. I t  was de-
signed to hold the
specimens found by
the ruler during
twenty-five years’ re-
search work in the
depths of the sea and
is a fine building in
every respect. The 40c. (illustrated in our September
issue) shows the railway viaduct a t  Monte Carlo and the
chapel of S. Devote, the patron saint of Monaco. I t
is one of the favourite views of the inhabitants. This
series of stamps was designed by H. Cheffer and printed
by Messrs. Ensched6 and Sons, Haarlem, Holland.

Monaco first issued stamps in 1885 when a series
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