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Pocket Money from Spare Time

Every boy loves handling tools ; making things which he can
actually sell and turn to profit. Get a Hobbies Outfit and start

SRR g . making Toys, Clocks, Cruets, Cabinets, Mirrors and heaps of

other fine things ; cut out in wood from the simple designs
R EUPFIIE{L E\'El‘}f Hobbies Outfit 1s EUI‘I’ID]EW . thﬂ}' angE from

2 6 and every tool is reliable and useful. Free designs are given
every week with Hobbies-a journal of interesting how-to-make
e articles. Ask your newsagent to deliver a copy every Wednesday.
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A 236-page
Catalogue

. Get this splendid
No. 3 Boxed Outfit

Here 1s Just a hine set of tools tor you to
start with. [t 1S i..'nlll.]lh'[t-‘ withh 14 1.
Handlrame, Metal Cutting Table, Dnill,
Saws, Plane, ete,, as well as designs and
a 3Z-page Handbook ol Instructiens and
Hlustrations. The whole 1s contamned
a strong box with lhunged bd, which vou
can use as a tool chest always
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SPECIAL EVERY MECCANO READER IS SURE TO BE INTERESTED, AND AS A
10 ALL SPECIAL OFFER WE WILL SEND A SPECIMEN COPY OF ““HOBBIES' AND
MECCANO A NUMBER OF HELPFUL LEAFLETS SHOWING HOW THEY CAN BEGIN.
READERS THEY MUST ADDRESS THEIR POSTCARD TO DEPARTMENT 96.

HOBBIES LIMITED

85, New Oxford St., W.C. 147, Bishopsgate,
E.C. 79 Walworth Rd., 5. k. 326, Argvle

&) ) DEREHAM, NORFOLK

10a, Piccadilly, Manchester., 214, West 5L,
Sheffield. 849a. Woodhouse Lane, Leeds.
11, Bridge St., Southampton. 68, London
R, Hrichton, and Agents in all large towns.

e e oy e T

St.. Glaspow., 9a, High 5t,, Birmingham

AND AT 453, COLBORNE STREET, TORONTO ONTARIO,
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Engineering in 1925

It 1s always interesting in the early part of a New Year to
look back on the engineering achievements of the previous twelve
months. Ewven in 365 days so much happens in the engineering
world, and so many things are accomplished, that many pages
would be required to do the subject justice. In the small space
at my disposal, I can only briefly refer to the chief events
of the wyear, many of which have been described fully
in the “"M.M." This month I deal with Railway and Marine
Engmeering, whilst next month I hope to review briefly Civil
and Electrical Engineering, and Air and Road Transport in 1925.

I think it i1s safe to say that 1925 will always be best remem-
bered as a Railway Year for it marked the centenary of the opening
of the first passenger railway. The history of the railway is one
of which British engineers may well be proud, for in no branch of
mechanical engineering do we owe less to foreign inventors. In
no other country are more beautifully-designed, economical and
efficient locomotives produced. It is because of this that British-
made locomotives continue to enjoy their popularity overseas
and that this country continues to receive orders for locos from
the colonies and from foreign countries.

Locomotives Built in 1925

Perhaps the two most notable British locomotives constructed
during the year were the L.N.E.R. three-cylinder ‘‘* Mikado,”
and the " Garratt,” the latter—now in service for banking between
Wath and Pemistone—making its first public appearance in July
i the Centenary Procession at Darlington. Interest has been
revived 1n the three-cylinder simple engine, as represented by
Mr. Gresley's large locos, and in Sir Henry Fowler's three-cylinder
compound engines, of which type large numbers were ordered.
During the year at least two firms in this country have been
engaged in the construction of turbine locomotives, particulars
of which will be announced in the “M.M." as soon as available.

The G.W. Railway built 73 locos at Swindon, 10 of which were
of the " Castle "’ type (4-6-0) ; 10 of the 2-6-0 Goods ; 47 0-6-2T
Goods and 6 2-8-0T Goods. A large number of repairs were
carried out during the year, 1,060 locos alone being dealt
with at Swindon. The L.M.S. Railway built 100 4-4-0 Midland
compounds ; 20 4-6-0 and 10 0-4-—4 Caledonian passenger locos,
93 of which were in service at the end of the year. An order
from the previous year was completed for 180, 0-6-0 freight
tender locos. The Southern Railway added over 80 new locos
including 40 of the ** King Arthur " class.

In addition to these locos built by the railway companies,
a large number of locos of all types have been constructed for
home and abroad by private firms who specialise in this work.

Marine Engineering

In spite of the depression in the shipyards several notable
vessels were launched and completed in 1925, including the largest
motor-liner yet built, the ' Asturias.” It is pleasing to find
that Great Britain continues to hold the foremost place in the
building of motor-ships, the total number completed during the
yvear being 44, whereas our nearest competitor (Germany) built 30.

Incidentally, 1t may be remarked that during the vear we built

the largest marine motor in the world, the cylinders of which are
3547 in diameter.

An order for a turbine steamer to work at a pressure of 550 1bs.
to the square inch was regarded as a step forward, for the use
of super-pressure steam at sea should result in as great an economy
as high-pressure steam has effected in land work. Perhaps the
time will come when pressures of 1,000 1bs. or even greater, will

With the Editor

be regular practice. Here is a field that I commend to the atfen-
tion of my older readers, for the subject is full of intricate prob-
lems and one in which there is scope for ingenuity and imvestiga-
tion. Not only will super-pressure steam call for a revision in
!}'DIIEI' design, but it will lead to modifications in engine design
just as Trevithick's high-pressure engine led to modifications in
the designs of Watt and his predecessors.

Steamships in 1925

T'he battleships *“ Nelson " and “ Rodney,” launched during the
year, are the last capital ships that Britain will build until 1931.
1They are 720 1t. in length, of 35,000 tons displacement, carry nine
16 m. and twelve 6 in. guns, and have a probable speed of 23
knots. During the year further progress was made in the con-
struction of five cruisers of the ‘“ County " class, which were laid
down 1n 1924, |

The Cunard line built three new liners, ‘“ Axania,” ** Alaunia,”
and '* Carinthia,” all of which were of the single funnel class.
The first two, 14,000 tons with an overall length of 540 ft., are
fitted with twin-screw Parson’s turbines of 8,500 shaft h.p. at
90 revs. per minute. The ** Carintlia,” a 20,277 ton ship 600 ft.
in length and a sister ship to the “ Franconia,” is specially fitted
out for round-the-world cruises. Her geared turbines give a
total of 13,500 shaft h.p. at 90 revs. per minute,

Another notable ship built during the vear is the * Otranio,”
20,000 tons and fitted with Brown-Curtis turbines of 20,000 shaft

h.p. The P. & O. Company added seven liners to their fleet, four
of the “ Ranchi” class and three of the ‘“ C* class, all intended
for the Australian Mail Service. The former are 570 ft. in length,
16,600 ton wvessels fitted with quadruple expansion engines of
15,000 1.h.p. and oil-fired boilers. The “ C” class ships are
545 ft. in length, of 15,000 tons and equipped with quadruple ex-
pansion steam engines. Other notable liners built during the
year are the " Llandovery Castle,” 10,600 tons, 470 ft. in length,
fitted with quadruple expansion engines of 7,000 ih.p., and the
" Conte-Biancamano,” 23,000 tons, 650 ft. in length, and the
third ship of her type constructed for an Italian company.
She 1s fitted with double reduction geared-turbines—the largest
yet constructed for any mercantile vessel—of 24,000 shaft h.p.
and her normal speed 1s 20 knots. Two other liners (built on the
Clyde) were the C.P.R. shaps " Princess Kathleen "’ and *° Princess
Marguerite,” 360 ft. in length and 6,000 tons register.

During the year several refrigerator ships and ships specially
designed for the fruit trade were launched and completed. Special
ships also were built, such as the " Glenledi '’ for the Canadian
Lakes, and the “ Krisjanis Valdemars' for ice breaking in the

Gulf of Riga, both of which ships will be described in an early

issue of the “M.M."
Next Month’s “M.M.”

In addition to our regular features our next issue, which will
be published on the lst March, will contain a special article by
Dr. Hele Shaw, F.R.S., " The Young Engineer and Invention.”
It will also mclude a splendid account of a triumph of British
engineering, describing the Giant Draglines at work on a huge
irrigation scheme in India. In that issue I hope also to commence
a new feature page ' Our Wonderful World,”" which will deal with
interesting inventions and discoveries in many branches of science.

The “M.M.” may be obtained on the Ist of every month from
any Meccano dealer or newsagent, price 3d., or may be ordered
direct from this office, 2 /- for six issues and 4 /- for twelve issues.
If any reader experiences difficulty in obtaining the Magazine,
he should write to me, giving me full particulars of his difficulty.
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D URING the early days of the War suggestions | the theoretical stage, chiefly because of the subsequent

were made that 1t would be very advantageous rapid development of aeroplanes themselves, by which
1f airships could be designed so as to carry one their range of action was very considerably increased.
or more aeroplanes. This suggestion was really only Some experiments were actually made by British
a development of the earlier idea of warships carrying | aviators in these early days, however, but they were not
aeroplanes, which idea in its latest form has resulted very successtul. In at least one instance they even
In a light collapsible aeroplane being specially designed | resulted in disaster, when, owing to a portion of the

for use with submarines, being releasing gear failing to act at the
stowed away on board and as- TR ) ’ critical moment, the daring pilots
sembled when the submarine 1s on were thrown out of their machine

: EiArA PLANE READY TO START = f
the surface. | o Sl pLANE WHEN RELEASED b when some 3,000 ft. up, and were
The suggestion that airships ® PLANE ALIGHTING ON PLATFORM (B dashed to death.
should carry aeroplanes seemed to L@ PLANE ABOUT TO ALIGHT Experiments of a similar nature
pr{}xi{iﬂ } Eulutiﬂn ti::l .L].H: I*Hu'ljll:rn {}t RO FL"ANE ﬁ SCOUT CRUISER ; -_'. were ﬂlf‘?ﬂ Cﬂl‘l‘ltﬂ {Jllt 111 :EII]EI‘IL‘LL,

In  connection with one of the
smaller airships. DPFour years ago,
also, at Rockaway, New York, an
alrship was fitted with a cable
and winch from which a |N type
aeroplane was suspended.

A hook attached to the cable
engaged in the ring, allowing the
‘plane to hang about 50 tt. below
the airship. A special tripping device
enabled the ’plane to be released.

Again in 1920, tests were made

employing aeroplanes at unusual dis-
tances from a base. The idea was,
that the aeroplanes could be trans-
ported over the first part of their
journey by airship and thus start out
from an advance position with a full
supply of fuel and oi1l, and so be
able to fly to a greater distance
than was usually possible.

When originally suggested the
scheme never went very far beyond
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Courlesy]
DROPPING THE PILOT.

1n this country with the British airship R.33 and a
“ Sopwith Camel " aeroplane, fitted with a bridle ter-
minating i a ring. Flying below the airship and at
about the same speed, it was not
difficult for the pilot of the ’plane
to engage the ring on the hook
hanging from the airship, which
thus was able to pick up the ’plane.
These experiments have recently
been revived and in October last
tests were again made with R.33.
Between the control cabin of the
airship and the two engine cars
amidships, a two pronged fm k was
fixed, with the prongs pointing
downwards. On either side of this
fork were padded buffers. A metal
tube, resembling a trapeze, attached
to steel cables, was arranged so
that 1t could be lowered from under-
neath the airshup. The aeroplane
was fitted with a steel guide, ter-
minating in a spring chip fixed above
the pilot's seat. This arrangement
assisted the aeroplane in hooking itself on to the trapeze.
1his contrivance operated when the aeroplane flew
below the airship and at the correct moment darted
swiftly towards the trapeze, grabbing it with its
spring clip and remaining swinging below.
Immediately the manceuvre of catching the bar
was accomplished successfully, the trapeze with its
load was hauled up until the prongs of the fork touched

the wings, when the padded buffers _
steadied the plane. :

Aeroplane Falls 200 ft.

The first series of the 1925 ex-
periments with R.33 were carried
out last October and were only
partially successful. Major Scott,
one of the leading British airship
pilots, was in charge of the airship
and the aeroplane was in charge of
Squadron-Leader Haig, chief test

pilot of the Royal Aircraft Estab-
lishment, F .;unbnrmlg{ll ’
With the pilot 1n his place in the JpLANE HANGS
cockpit of the aeroplane attached JanNG . UNDER
below, the airship cast off from her JeLevaTOR
mooring mast and rose to a height of }iN STARTING .
about 3,800 ft. cruising slowly above oSO
the aerodrome. “-wqu'ldmn Leader

FLATFQRH S
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FRONT- MOTOR GONDOLA

Fig. 1. Showing Storage Arrangements in Airship’s Keel
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Fig. 2. Showing Elevator from Landing Platform to
Storage Chambers

\The Aero pfmu

Squadron-Leader Haig in the D.H.53 ready to be dropped from H.M. Airship R.33

| Haig then operated the hand release lever, and the

acroplane plunged earthwards. It continued in a steep
dive for some 200 ft. when it recovered its equilibrium
and a trail of blue smoke pro-
claimed that the rush of air had
started the engine by revolving
the propeller.

The aeroplane flew over and
under R.33 for a few minutes and
| then endeavoured to hook itself
~« § on, as arranged, by flying along
below the airship, which was then
cruising at more than forty miles an
hour. As the aeroplane drew near
the trapeze, the pilot increased his
speed until at the critical moment
he swung 1ts nose upwards and the
Spring Lllp engaged with the trapeze.

N communication] Another Disaster Narrowly Averted
RUNWAYS At

this moment an alarming
accident occurred that might easily
have resulted in disaster.  The
propeller of the aeroplane fouled
one ol the wires by which the trapeze was suspended.
The terrific impact splintered the propeller and caused
the "plane to lurch dizzily forward. With great prompti-
tude Squadron-Leader Haig rapidly operated his controls,
| and so was able to level his machine and release
the spring clip. For the second time, therefore, the
aeroplane detached itself and glided down to the aero-
| drome. Upon examination it was found that only the air
screw had been affected, the aero-
plane itself being undamaged.

More recently (4th December last)
the experiments were repeated, with
greater success, a D.H.53 being used.
Once again Squadron-Leader Haig
was the pilot. On this occasion he
successfully disengaged his "plane
from the airship, manceuvred around
R.33, flew along underneath her
and finally re-engaged the trapeze,
which was then wound up to the
airship, Squadron-lLeader Haig re-
joining the crew.

The Value and Purpose of the Tests

To some people it is not quite
clear why these tests have been
carrted out, and they point out
that the modern aeroplane, with

~ PLANE WITH
FOLDED WINGS
ON ELEHaTﬂR.
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its range of 2,000 [
miles or over, has -
certainly no need
of assistance from
}1 Ilgas_bag ! r
These cham-
pions of the aero-
plane overlook the
fact that the tests
have been carried
out with a view
to the aeroplane
assisting the air-
ship—a ** turning
of the tables,” as
it were, om"the
original idea.?"
Airships are now
being rapidly de-
veloped for com-
mercial purposes
and it 1s not at all
improbable  that
in the future aero-
planes  will  be
carried by, or
attached to, air-
ships to act as
aerial life-boats 1n
the event of an
accident in the air.
Lhey may also be
nsed to act as
tenders for land-
mg or embarking
PasSSeNgers and
mails m mid-air
at intermediate stations. Thus progress
on the proposed long Empire air routes
may proceed without the delay of the
alrship having to make a special landing
at a mooring mast. On the other hand,
when there is such a strong ground wind
45 to make land-
mg difficult if not
impossible for the
alrship, the pas-
sengers and mails |
could be taken off
by aeroplane ten-
ders, which would
be infinitely pre-
lerable to land-
ing them by the
UIll}T"DthE:I' alterna-
tive of parachutes
—though we imag-
ime most®of our
readers would be
quite willing (if
not anxious, in-
deed !) to experi-
ence the thrills of
a parachute des-
cent, 11 such an
opportunity pre-
sented itself |

The New British
Super-Airships

No doubt the
R.33 experiments
will serve a useful

purpose and cer-
tamnly further de-

velopments along
these lines will be
made 1 the future.
T'he airship is as
vet only in its
mfancy and it is destined to play an
important part in world progress and
development. On the sea, ships have in
the past built empires and altered the
dlestinies of nations. Now, in the air
there comes a new kind of ship, which

R.33 moored to her mast at Cardington, near Bedford

not only challenges time and space but
brings an important influence to bear
upon the trend of the world's events.

Even to-day our airships are as large as
trans-Atlantic liners and are easily able
to carry loads of about 15 to 20 tons in

I
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constructed at
Cardington, will
be 720 ft. I
length, and will
have a capacity
of 5,000,000 cubic
ft.—over twice
that of R.33 and

the ZR.1. This
leviathan of the

air will have a
speed of 70 m.p.h.,
will lift 155 tons,
and be able to
cruise halfway
around the world
withoutr a stop!

Airships of the
Future

It 18 not difh-
cult to 1magine
that in a few years’
time even larger
airships than
R.I01  will  Dbe
built. Even if
this super-airship
1s taken as being
the lmmit of size
she could well be
fitted out for carry-
Ing aeroplanes.
These 1n ordinary
times would serve
as “ lifeboats
or tenders and in
time of war as scouts or fighting 'plares,
using the airship as an advanced base—

an aerodrome mn the air, in fact. It is
not too much to ask even a practical
mind to imagine the time when the naval

airship of the future will carry ten or

twenty aeroplanes,
which will, at
least, be capable
of defending her
from attack.
Then again the
airship of the
future will prob-
ably be designed
as a troop carrier,
for a fleet of super-
airships could
move an army to
almost any point
of the earth in a
tew days at the
outside. Landing
this army in the
war zone would
be the work of the
attendant  aero-
planes.
Arrangements
could easily be
made for landing
platforms to Dbe
built on the top
of the airships, as
depicted in our
cover design this
month. The aero-
planes could also
be launched from
this platform, or
they could Dbe

Part of the ground crew holding the guy ropes of R.33 picked up and

addition to their crews and supplies.
R.33 has a capacity of 2,000,000 cubic {t.
the same as that of the first rigid airship
constructed in America—ZR.1, built at
LLakehurst, New Jersey by the U.5. Navy.
R.101, the new British airship now being

launched by means
of special gear suspended beneath the
alrship, as was used 1n the recent tests
with R.33. If necessary the aeroplanes
could be launched direct from the keel by

means of a huge trap door, which when
(Continued on page 130)
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Brickmaking in Ceylon

I'ew objects are more familiar to us to-day than the
ordinary bricks used for building purposes, and this
familiarity is apt to make us forget that the art of
brick-making dates from very early times.

The ancient Babylonians
used burnt brick for construct-
ing thewr walls and many of
their buildings, and we are
told that the Tower of Babel
was constructed of this material.
I'he Assyrians used brick for
building to a considerable ex-
tent and even used a kind of
brick for their records, a great
deal of the Assyrian hiterature
being inscribed in tiny charac-
ters on tablets of baked clay.

We are all famihar with the
brick-making labours forced
upon the Israelites during their
bondage 1n Egypt, their bricks
being made of clay mixed with chopped straw, and
probably dried in the sun. The historian Pliny records
that three different kinds of bricks were made by the
Greeks and we know that the Romans used bricks
in large quantities and most probably introduced the
art of brick-making into England.

Since these early days the art of brick-making has
been developed to an enormous extent and thoroughly
efficient machinery 1s now em-
ployed for carrying out the

rarious processes. In ceértain
parts ol the world, however,
brick-making 1s still carned ,
out on very primitive lines.
This 1s the case 1in Ceylon, and
I am writing a short account
of brick-making in this part
of the world in the hope that
1t will interest readers of the
“M.M.”

First of all, earth suitable
for brick-making is cut and
transported to the primitive
factory in baskets carried on
their heads by native work-
men. Thisearth is then placed
in a pit and trodden underfoot by a pair of buffaloes
specially trained for the work. After a time the earth
near the edge of the pit loses its original consistency
and becomes {:Lw, and it is then taken out of the pit
and dumped in a heap.

The next process consists in forming this clay into
bricks of suitable size by means of a wooden implement.
These bricks are then placed on wooden slabs

THE MECCANO MAGAZINE

th 1. Forming the Cla}r into Bricks

Fig. 2. Stacking the Bricks

or sketches for use as {llustrations. Arlicles that are published will be paid for al our
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as being sent wn good faith, but the Eduor takes wo responsibility for their accuracy.

as shown 1 I1g. 1, and heaped up, the wooden

slabs being removed as the bricks are placed in position
(Fig. 2). The bricks are then left for a few days to
dry in the sun.

When quite dry the bricks are built up 1n a sort of
square enclosure called a kiln, and are so arranged
that when a fire 1s lighted
at the bottom 1ts heat will
rise up to the topmost laver
of bricks, which 1s usually
some 8 or 10 ft. above the
fire. Baking for at least two
days now tollows, atter which
the bricks are ready for use.

The brickworks at which
these photographs were taken
has a staff of 10 and 1s capable
of an output of at least 500
bricks per day.

B. K. BILLIMORIA
(Kandy, Cevlon).

(See also illustration on page 118)

Tasmanian Government Railways
Owing to the hilly country the railways of Tasmania
have sharp curves and very severe gradients. Even the
main line abounds in gradients of 1 in 40 and on other
lines are to be found gradients as steep as 1 in 20. Nearly
all the lines are State-owned and of 3 ft. 6 in. gauge, a few
State-owned and private lines having a gauge of 2 {t. or
2 1t. 6 1n. On the 3 ft. 6 in. lines the rolling stock is com-
paratively large — 9 {t. 6 1n.
in width and 12 ft. 5 in. in
height. The size 1s limited only
by the dimensions of the main
line tunnel, and some locos and
cars practically graze the root as
they go through, while the
lateral clearance is only 1 ft. 6 1n.
For general working 2-6-0
and 4-4-0 locos are used, while
heavy freight trains are tackled
by 2-6-2:2-6-2 “ Garratts,”
welghing 100 tons, and 4-8-2
" Mountain = type locos, weigh-
ing 120 tons. The expresses are
hauled by 120-ton 4-6-2 locos
with 5 1t. 61in. drivers. The
principal express 1s the Hobart-
Launceston boat express, which covers the 133 miles
separating the two cities at an average speed of 31 m.p.h.
This 1s really excellent considering the nature ot the
track and the fact that the maximum speed allowed
i1s 45 m.p.h. The express usually consists of four cars
with a total weight of about 80 tons, that 1s only
two-thirds the weight of the loco that draws them.
.. MorrisBY (Hobart, Tasmania).
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Section 1V. LEVERS

1 has article 1s the fourth of a series explaining some new and intevesting aspects of Meccano Model-building practice.

HERNNENEE.

Gear

vatios, Belt and Rope Mechanism, and Pulleys have been dealt with alveady, and the following article consists of a simple
demonstration of the principle of the Lever.

LEVER OF THE FIRST ORDER

T HE lever is the simplest and perhaps most valuable
of the various mechanical powers, for it forms
a useful medium for increasing or changing the
direction of a force in cases where it would be impracti-
cable to employ pulleys. The lever is classed in three
distinct groups, and is said to belong to the first, second,
or third " order,” according to the relative position
of the fulcrum, or point at which the lever pivots, to
the * power " and the “ load.”

A lever of the first order is illustrated in Fig. 1. The
upright member of this model is constructed from two
53" Angle Girders (1) secured to the base (2) by 1" x1”
Angle Brackets (3) and held together at their tops by
two 3" x31” Angle Brackets. A short Rod, which
supports the lever, 1s passed through the upright and

rigidly secured in a Crank bolted to the rear 51" Angle
Girder.

As will be seen, the fulcrum A is situated between
the load D and the power F. In order to experiment
with the properties of the lever, we must first counter-
poise the weight of the arm AP. This may be done by
adding a weight E to the arm AC, and in the example
illustrated, which shows the beam pivoted in its fifth
hole, 125 grammes and two 23" Strips form the necessary
counterbalance to AP.

Example 1 A

It will now s S
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a power load of
50 grammes at
B 1s sufficient
to balance a
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the simple lever

gives a mechan- 5

ical advantage = n

of four. The ARG S e
arm AB is 8" G & = ANy E

in length and Qe

CA only 27, As
the radius of the point B from the fulcrum A is four
times as great as that of the point C, point B must
move through a distance four times greater than that
through which the point C moves. This explains
the mechanical advantage obtained in our model,
for we have already seen in Example 2, Section III.
(December M.M.), that a power is increased pro-

portionally to the distance through which it
moves.
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Example 2

We may further prove this rule by changing the
position of the power F to the point G, which is four
inches from the fulcrum A. A power of 100 grammes is
now found necessary to balance the load D, for G moves
through a distance only twice as great as C.

Example 3

The rule may be expressed more generally by stating
that the power 1s to the load as the distance of the load
from the fulcrum is to the distance of the power from
the fulcrum. By applying the rule, we may ascertain
the power required to raise any given load, providing
we know the lengths of the two arms of the lever.

Suppose for example, that it is desired to raise the load
at C (200 grammes) by applying a power at the point P in
the lever. The distance of the load (C) from the fulcrum
(A)1s 27, and the distance of the power P from the fulcrum
(A) 1s 10”. Therefore CA 1s only one fifth as great as
AP ; and since the power i1s to the load as CA (the
distance of the load from the fulcrum) is to AP (the
distance of the power from the fulcrum), then the power
required 1s only one fifth as great as the load. Hence
we find that 40 grammes at P will balance 200 grammes
at C. '

IFurther interesting experiments may be carried
out with this model by altering the positions of the
power and load,
or by moving
the fulcrum 1in
either direc-
tion along the
lever. In the latter case,

it should be remembered
that the weight E must
be readjusted to balance
the altered length of the
arm AP.

LEVER OF
THE SECOND ORDER

In levers of the second order, the fulerum is at one end,
the power at the other, and the load lies between the
two. This type of lever is shown in Fig. 2, in which A

is the fulcrum, B the point at which the load D is applied,

and C 1s the power.
The upright column (1) in this example 1s constructed
in a similar manner to that shown in Fig. 1, but in this

case the Girders are 94" in length. The Pulley (2)
runs freely on a short axle, and is held in place by a
Collar (3). A 121" Strip represents the lever, and
pivots about a short axle journalled in a Fork Piece
(4) carried from a Coupling (5) which may be secured by

-
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ot
its set-screw in any position on the Rod (6). The this reason levers of the third order are usually em-
latter passes through the upright Girders (1) and 1s ployed as foot-treadles in such machines as lathes,
secured 1n Cranks (7). grind-stones, etc., where the power is applied by the
Example 4 foot between the fulcrum at one end of the lever, and
the load, or power required to move the crankshatft,

The weight of the lever AC i1s balanced 80 18 at the other end.
by placing 100 grammes and one 27 s U The construction of the model is very similar

Strip on the load-hook at D. In ad- to that shown in Fig. 2, except that in this case

dition to these weights, the hook D the lever is a 94" Strip, suspended from an 113"
carries a further 150 grammes Rod secured in the upright 93" Girders.

to represent the load. The
load-hook is suspended from Emaihpie
a cord passing over the = £ ek T S The load D 1s

at B. ' | over a 2 Pulley

1The pHWEI C i Hﬂd ﬂttﬂEhEd to
iE 12!’* fl'ﬂITi thﬂ e —— thE‘ ].EVE?I' E’Lt C,
fulcrum A, and g the power B lying
the point B, at between this
which the load D takes effect, 158 2" point and the fulecrum A. Three 2}" Strips,

distant. Therefore AC is six times as which act as a counterpoise to the weight of
great as AB, and by applying the rule ] the arm AC, are added to the load hook at D.

set out in Example 3 in this Section, [t will be seen that the distance of the load
we know that the power required at C from the fulcrum is twice as great as the dis-
to balance the load D is one sixth of 150 tance of the power from the fulcrum. There-
grammes, that is, 25 grammes. It will fore the power, according to the principle of

be found, however, that a slight addition le/D  cnergy (see Example 1 in this Section), must
must be made to the be twice as great as the load.
power C 1n order to The same conclusion may be arrived at by

actually raise the load 1' means of the rule set out in Example 3. Sup-
D, the weight added <N - E UG  posing the load D to be 50 grammes, the power
representing the force Wi 5 e S required to balance it may be ascertained as
VALE AR ot follows. The distance of the point C (at which

Further experiments may be carried out with this the load is applied) from the fulcrum is 9” and that
model by sliding the Coupling (5) along the Rod (6) of the power B is 41" ; therefore AC 1s twice as great
and altering the position of the point B, or by as AB. The rule states that the power is to the load
diminishing the distance of the power C from the fulcrum. as AC (the distance of the load from the fulcrum) is

In each case the rule set out in Example 3 will be found to AB (the distance of the power from the fulcrum).
equally applicable. A As the power must therefore be

It should be noted that whenever the distance of .5 twice as great as the load, the power
the point B from the fulcrum is changed, it will also required 1s 100 grammes.

be necessary to alter the counterpoise on the load-hook. Example 6

LE Again, we will assume that the
s T T g ' load D of 50 grammes is to be raised

In levers of the third order the fulcrum is at one end, by a power applied at a point E in
the lever. As the distance from

A to E is 3” and that from A to C
9”, AC is three times as great as AL,
Hence, by the same calculation as
above, the required power is found

to be 150 grammes.
Actual experiments will prove that

. . the results arrived at from these
simple deductions are perfectly correct.

Nore. It may be mentioned that the
weights used in these experiments are 1n-
& B8 | cluded in the Meccano Accessory Parts list.
e They are supplied 1 two sizes, 25 and 30
orammes (Parts Nos. 66 and 67, price
S ¢ B | 1s. each). Great care is expended 1n their
manufacture to ensure absolute accuracy.

the load 1s at the other end,
and the power lies between

the two.
This type of lever, which

is illustrated in Fig. 3, 1s
never employed when 1t 1s
required to increase power ; when-
ever 1t 1s used the power must ien
always exceed the load. The ad- TR e U R Y | T T
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EXAMPLES OF THE LEVER AS
ADAPTED TO MECCANO MODELS




Restaurant Car Facilities New Watford Line

1912 the Metropolitan Railway

Electric Locos for Canada |

Until recently there have been no
facilities for obtaining meals on the
Southern Railway trains running west of
bExeter. This deficiency has been remedied
and restaurant cars are now opecrating
between Waterloo and Plymouth, Padstow
and lliracombe.

*

FFour new electric locos built by The In

Enghlsh Electric Co. Ltd. have been Company obtained Parliamentary sanction
sent to Canada to handle dockside traffic to 1ts proposal to construct a connecting
at Montreal for the Harbour Commission line between Watford and the Great
of that city., These locos run on two Central Railway main line into Marvlebone.
four-wheeled bogies and operate on direct The proposal was to create a triangular
current at 2,400 wvolts taken from an route between Sandy Lodge, Rickmans-
overhead cable. Equipped with four 130 worth and Watford, the two former points
h.p. motors, with electric camshaft control, bemng on the G.C.R. main line, which
each loco is capable of hauling a train formed the base, the last, Watford, being
up to 3,300 tons in weight, In order to the apex of the triangle.

facilitate shunting operations, double driv- At the time the Bill was presented to
Ing positions are provided at one end. Parliament strenuous opposition was
Special attention has been paid to the offered by the London and North Western
design and construction in view of the Railway, which was widening the line
severe winter conditions that exist in between Chalk Farm and Bushey, con-

W * *

L.M.S. Mileage

Mr. John OQuiry, Accountant-General
to the L.M.5., giving evidence to the
Railway Rates Tribunal, stated that the
estimated yearly mileage to be run by the
L.M.5. was 5,000,000 miles less than in
1924, the decrease being due to the cessa-

tion of the British Empire Exhibition Canada. structing a line to connect the Rickmans-
traffic. He {further stated that the * * v * worth line with the main line, and con-
Southern Railway was ‘estimating on an Garratts for L.M.S. structing a branch line to Croxley Green
mcrease of 5,000,000 miles in expectation with the intention of electrifying the whole
of additional trafic due to electrification Messrs. Beyer, Peacock & Co. have of the new service. The

L.N.W.R,
opposition was defeated and the Bill
passed, but for various reasons it was found

received an order from the IL.M.S. for three

Garratt articulated locos for use on the old

schemes.
# " e *

Underground Railway Link

A short tunnel connection is to be made
at King’s Cross between the Piccadilly and
City lines of the London Underground
railways. The new link will enable the
rolling stock on the City line to gain access
to the Piccadilly line to proceed to the
Lillie Bridge repair depot. At present the
repairs are carried out at Golders Green
but the additional strain thrown upon
the latter, consequent upon the opening
of the Edgware extensions, has made it
imperative to provide additional facilities.

The new tunnel will be 400 yards in
length and 12 {ft. 6in. in diameter, and
there will be a fall of 15 ft. in the level of
the track from the Piccadilly to the City
lime. The former is 73 ft. and the latter
88 It. below the street level at King's Cross.

2 ¥ * *

Projected Railway in Bermuda

Ihe Bermuda House of Assembly has
approved of the introduction of a Bill to
sanction an electric railway from Hamilton
to the capital, across the main island,
with branches to various points. For
many years Bermuda has maintained a
ban upon all mechanical means of trans-
portation, even motor cars being pro-
hibited in the colony. The only mechani-
cally-operated vehicles to be found in the
1sland are used by the Public Works Depart-
ment for road building., Recently, how-
ever, there has been considerable agitation
for the introduction of more modern
means of transport, and hence the decision
to legislate for a light electric railwav.

Midland main line between the Brent
oidings, Cricklewood and Toton. The
locos will be of 2-6-0 ;: 0-6-2 wheel arrange-
ment and, as the coupled wheels are 5 ft.
3 m. i diameter, they will be available
forintermediate passengerworking,although
primarily intended for express goods traffic.

The bogie wheels will be 3ft. 3} in.
in diameter, the rigid wheelbase 16 ft. 6 in.,
and the wheelbase of each engine unit
25 ft. 9in., the total engine wheelbase
being 79 ft. The four cylinders will be

133 In. diameter by 26 in. stroke, and the
boiler, the barrel of which will have a

diameter of 6 ft. 3 in., will have a working
pressure of 180 Ib.

Ihe superheater tubes will contribute
480 sq. ft. to a total heating surface of
2,660 sq. ft., the grate area being 44 sq. ft.
Ihe bunkers will hold seven tons of coal
and the capacity of the tanks will be 5,000
gallons, The total “ working order”

welght will be 141 tons with a maximum

of 184 tons on each set of coupled wheels.
* * * *

Safety Device

A radio-controlled automatic
device tested recently on the Pére Marquette

Railway, Michigan, is able to detect track
obstructions many minutes in advance of

the train’s arrival at the affected point,
and to flash a warning signal to the driver.
It for any reason the driver should lose
control of his engine, through illness for
instance, the brakes are automatically
applied and the train is pulled up at any

danger point on the electro-magnetised
track.

safety

impossible to commence the work until
1922.

In expectation of the completion of the
work, the Metropolitan Co. electrified their
line from Harrow to Rickmansworth at
the end of 1924, and in the early part of
November of last vear the new extension
was opened. The three junctions of the
triangle are worked from one signal box,
with facing points, power operated, 460
yards distant, and day colour-light auto-
matic signalling has been installed.

I'he Metropolitan Railway are operating
an electric service into the City, while the
L.N.E.R., as successors to the G.C.R..
run a steam service mto Marylebone.

* ~ * -lu
L.N.E.R. Building Programme

The London & North Eastern Railwav
announce that their 1926 programme for
the construction of rolling stock has been
formulated, a total expenditure of nearly
£1,900,000 being foreshadowed. Of this
amount, £630,000 will be spent upon the
construction of 148 new locos for goods and
passenger traffic, and in addition 7,400
new wagons of various types will be built
at an expenditure of over £1,250,000.

Most of the work will be carried out in
the company's own workshops, but the
large quantities of material required will
provide a considerable amount of em-
ployment for workers in the allied trades.

* . * *

During 1924 fifteen people were killed
at public road railway level crossings and
twenty-four at private footpath crossings.
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Continental Electrification Developments

Rapid progress has been made with the
| electrification of the Stockholm and

Gotebourg Railway, and it 1s anticipated
that the whole

Bridge Numbers ‘

The L.N.E.R. have decided to allot
numbers to the bridges on their system
with the object of making them more
readily distinguishable. This mnovation
will apply to all bridges other than the

New Kentish Light Railway

Considerable progress has been made
with the scheme to construct a light
railway between the towns of New Romney
and Hvthe in Kent, application having
been made to the Ministry of Transport

electrification of the

electric locos have been ordered and, of

for the necessary powers under the lLight
Railway Order. Eight and a quarter

Forth, Royal Border, Tay and DBerwick
Bridges, which are well known by name.

these,

| line should be complete by May. Fifty

thirtv-seven have already been

miles of line delivered.
are proposed, IO A AR AR AN ARAON AR RAE S The Gote-
commencing = . = Dbourg line
at,_the ter- S A Famous Pullman Train = between Tnns-
minus of the = = bruck  and
Southern = = Eluen; 1S NOW
Railway at = = entirely
New Romney = = operated Dby
and Tunning = = electricity and
via a route = = the electric
parallel to the = ‘ = power station
existing = = atLake Spiller
coast road to = .. Bl = is supplying
Hythe. = = part of the
The new = = power for the
line will serve = = line already
Dymchurch = = completed.
and  Jesson, = = The plant so
both of which = = far installed
places have = = bhas a maxi-
achieved = = mum capacity
popularity = = of 24,000 h.p.,
during = = but when the
recent years = = electrification
as  summer = = of the Salz-
resorts. The = = kammergut
main Interest = = line 1s com-
in the line, = = pleted, it is
however, is = = anticipated
more in its = = that there
direct chal- = = will be a con-
lenge to the = = siderable
road motor = = speed-up in
service upon = = the produc-
which the = = tion and main-
district is at = = tenance de-
present de- = = partme nts,
pendent. The = = and in addi-
track will be = PRiolo!cotr tasy) ‘L.N.E.R. = tion an econ-
ot the -excep- = The photograph shows the L.N.E.R. Harrogate Pullman leaving Newcastle Central Station (West end) for King's Cross, = omy in coal
tionally mnar- = via the famous spa. The train is composed entirely of Pullman coaches, and is hauled by one of the L.N.E.R. Co.’s huge = amounting to
row gauge of = " Pacific "' locos = nearly 130,000
Lo amches S T O A A A0 gy tons per
and, there- anmuim.
fore, will probably involve only a low | New Station at Lucknow The Last of the ** G.LP."

initial expenditure.
¥ x o *

0Oil Electric Locos

In a recent note we commented upon the
low fuel costs of the oil electric loco, as
compared with the steam loco, and 1t 1s
interesting to learn that five of the present
trunk line railways running mnto New
York are ordering oil electric locos to
replace the coal-burning type. It 1s esti-
mated that if all the trunk lines employ

these new locos the annual fuel bill would
be reduced by £75,000,000 per annum.

* * * #

London Electric Extensions

The London Electric Raillways are ex-
tending their lhine between Edgware and
Highgate on the North and Charing Cross
on the South to Kennington, at which
point a junction will be made with the
Clapham Common—Morden line. A circu-
lar loop 1s to be provided at Kennington
to enable trains to terminate their runs and
be reversed. Contracts {for crossovers
and sidings have been let and 1t 1s believed
that the line will be ready for opening
within the next seven months.

To cope with the additional traffic it is
probable that the Charing Cross Station

will have to be reconstructed.

A new station is in course of construction
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