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INTERCEPTOR
FIGHTER

WILL PERFORM ALL THE
EVOLUTIONS OF A REAL

AEROPLANE
INCLUDING
LOOPING THE LOOP

PATENTED OR PATENTS PENDING
IN ALL COUNTRIES

..............
...

Rocketing Climb off Ground after Short Run

Normal Flying Speed ... 650 ft. per min.
Length of Flighet __, .. 300 It,
Height 70 {c.

A PERFECT MODEL of
an actual interceptor Fighter
Aeroplane — the latest and
most powerful development
in aerial warfare. It is also
the only true scale model
made which really flies.

CRASH-PROOF
1OY AEROPLANE

| S Eokl SIMPLE TO WORK

Anyone can make it carry out perfect flights. A patent
geared winder mechanism enables the model to be fully
wound for flight in 15 seconds.

CRASH PROOF

Every part is so fitted that in the event of the machine
crashing or running into anything the wings, propeller,
undercarriage, etc, at once become detached and remain
undamaged, and can be fitted together again in an instant.

NATURAL FLIGHTS

| It rises off the gro.nd after a run of a few feet; and
1' can fly 100 yards at a height of 70 feet and at a speed
| of 650 feet per minute. The most interesting experiments
t in flying can be carried out and stunts such as looping
the loop, can be ordered at will.

CAN BE SUPPLIED WITH MARKINGS FOR MOST COUNTRIES

RETAIL PRICE 'l 0’6
Lines Bros. Ltd.

Made by

INTERNATIONAL
MODEL AIRCRAFT CO. LTD.

dl

TRI-ANG WORKS, MORDEN RD.
MERTON, S W.19

A TRIUMPH OF BRITISH MANUFACTURE
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With the Edito

The Man who Halved the World’s Electric Light Bill!

The Nobel Prize in chemistry, one of the greatest honours that
can be gained by a chemist, was awarded last year to an American
who can claim the distinction of having halved the world’s electric
light bill! The author of this tremendous achievement i1s Dr.
[rving Langmuir, an Associate Director of the Research Laboratory
of the General Electric Company of New York.

For many years after the invention of the electric lamp the aim
of manufacturers was to create a vacuum within the glass bulb,
the air being pumped out in
irder to prevent the glowing
ilament from burning away.
Dr. Langmuir found that the
presence of a small quantity of
nitrogen or of argon, inert gases
in which the filaments of electric
lamps do not burn, actually
reduced the consumption of
current without diminishing the
amount of hight radiated. 1his
discovery has had an enormous
effect on the cost of the world’s
electric highting. It 1s difficult
to calculate the extent of the
saving with any approach to
accuracy, but it is estimated
that in the United States alone
the saving amounts to nearly
£250,000 per night! The intro-
duction of the gas-filled lamp
provides a splendid 1illustration
of the manner 1in which a labora-
tory experiment may change the
whole course of a great industry.

Dr. Langmuir's experiments
with wvacuum tubes containing
small amounts of 1nert gases

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Shrove-tide Customs

! One of the most curious and interesting annual festivals 1s

Shrove Tuesday, which falls this vear on the 28th of this month.
In common with many other festivals, Shrove luesday was
originally religious in character, and the word ** shrove " i3 actually
derived from an old Anglo-Saxon term meaning confession. lhus
it is a reminder of the fact that on this day, the last before the
beginning of Lent, the people in every parish throughout the
kingdom were required to confess their sins. A bell was rung
early in the morning to summon
them to church, and although
the religious origin of the holiday
was later forgotten, the custom
of ringing the bell long con-
tinued in many places.

At the present time OShrove
Tuesday 1is usually associated
with pancakes, and is generally
known as Pancake Tuesday.
Pancakes played a great part in
the revelry that in former times
followed confession. The fun
and laughter caused by ™ tossing
the pancakes,” in order to prevent
them from burning, appears to
haveextended beyond the kitchen,
and we can see traces of ancient
ceremonies in the custom still
observed in Westminster School
of throwing a large pancake over
the bar that divides the upper
from the lower school. Boys
scramble for the pancake hurled
into the air, the wvictor being
the one who emerges from the
struggle with the largest piece !
Similar customs were formerly

1

Dr. Irving Langmuir, to whom the 1932 Nobel Prize for chemistry has been awarded.
In our photograph, for which we are indebted to the General Electric Company of

New York, Dr. Langmuir is hﬂldinﬁ a ‘* pliotron,”” one of the many types of vacuum
tube he has developed for radio and other electrical work,

have played a part also in the development of broadcasting and
wireless communication generally, by leading to improvements in
valves. In other directions his experiments may prove to be
the starting points of great developments. IFor instance, he has
produced an electric arc for use in welding metals that formerly

could not be joined because, at the high temperature necessary

for welding them, they combine with the oxygen of the atmosphere.
Dr. Langmuir found that these metals could be protected by
blowing a stream of hydrogen through the arc and directing
this on to the work to be welded, in order to exclude oxygen.
The mmtroduction of hydrogen also raises the temperature.

More recently Dr. Langmuir has devoted his attention to the
manner i which thin filaments of gas or liquid—some of them
only an atom deep and invisible in the most powerful microscope
—spread themselves over a surface. These experiments ultimately
will help engineers to make better use of oil for lubrication.

The Nobel Prizes are provided from the immense fortune left
by Alfred Nobel, the famous Swedish inventor and manufacturer
of explosives. lhe awards are made annually to those, irrespective
of nationality, who are judged to have made the greatest advances
in various sclentific and other activities. A gratifying pro-
portion of them have been won by representatives of the Bntish
Empire, and the list for last year includes the names of two
British scientists, Sir Charles Sherrington and Professor E. D.
Adrian, who were jointly awarded the prize for physiology.
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followed at IEton and in other public schools.

According to an old author, men formerly “ ate and drank,
and abandoned themselves to every kind of sportive foolery ™
on Shrove Tuesday. The feasting and revelry included tourna-
ments and other combats. Men and boys dressed themselves
in skins to resemble bears and wolves and roaring lions, or indulged
in processions and games that occasionally degenerated into brawls
and riots. These old customs have now been abandoned, but
in a few places Shrovetide football is still played. This game 1s
quite different from modern Rugby or Association football, for
it is played in the streets, and those who live near the scene of
the combat take the precaution to board up their doors and
windows in order to prevent damage. There seems to be no
limit to the number of players, and the goals are natural marks in
the towns or villages in which the game is played, the ball being
kicked or carried down byways and even along the beds of streams.

In Scotland “ crowdie’ formerly was a neverfailing dish at
Shrovetide, as pancakes are in England. This was a sort of
porridge, made by stirring oatmeal into a basin of hot water, and
eaten with new milk., It was a favourite dish with George
Stephenson, the railway pioneer. When he was living in retire-
ment at Tapton House, near Chesterfield, he would often say, when
among intimate friends, ' Let’s have a crowdie night.” I'he neces-
sary materials were immediately ordered in, and Stephenson set to
work energetically to prepare the mixture.
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- The Making of Iron and Steel
- The Making of Iron and Steel
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. A Romance of Molten Metal .
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HE story of iron and steel dates back to the prehistoric period
known as the Bronze Age, during which bronze, a metal
composed of copper and tin, began to be employed and

gradually came into general use. Bronze made possible a great
advance on the stone and flint implements of the Stone Age, for it
could be fashioned into a much greater variety of weapons and
tools, to which a consider- | |
able degree of hardness
could be given. Finally
came the Iron Age, with
the discovery of the art of
smelting and working iron,
and later of converting iron
into steel. The reason why
iron, although one of the
most widely diffused metals,
was so late in coming into
general use 1s that it is never
found 1n a pure state except
in meteorites. Considerable
skill 1s required to recognise
the ore and then to separate
the metal from the materials
combined withit. The art of
smelting and working iron
came from the East, and it
1s probable that the metal
was discovered by the acci-
dental heating of a mass of
ore 1n a fire.

We know little about the
early history of iron in
Britain, but it is fairly cer-
tain that the metal was known to the natives at the time of the
Roman mvasion. The Romans quickly began to smelt iron on a
large scale, and workings that have been discovered in several
districts, such as North Yorkshire and Northamptonshire, show
that these people were acquainted with certain beds of ore, of which
we knew nothing until some 90 years ago. The chief iron mines
worked by the Romans were in the southern counties and on the
borders of Wales, and there were forges in the Forest of Dean and
in South Wales, from which the metal was sent to Bristol to be |
made Into weapons.

lo trace even briefly the early history of iron in England would
require many pages of the "AM.M.," and therefore we will pass on at
once to the 14th and 15th centuries. During
this period the supply of English iron was
not only insufficient to meet the demand,
but in addition the metal was dearer and of
poorer quality. As a result the English
market was mainly supplied with iron from
Spain and Germany. Later a revival in iron
manufacture took place in Sussex, where
there were large quantities of iron-stone
and also an abundance of wood for smelting.
1his revival reached its height in Queen
Ilizabeth’s reign when production reached
such a stage that England began to export iron in the form of |
cannon. A startling result of this was that the Spanish ships were
tound to be fighting us with guns of our own manufacture. As a |
result of this discovery the export of iron ordnance was prohibited,
although large-scale smuggling of Sussex guns to Spain continued
tor a long period. |

Presently people began to realise that the Sussex ironmasters
were rapidly using up all the trees of the great forests, and as wood
was used almost exclusively as fuel it was feared that London
would be faced with a serious shortage. In 1581 an Act was
passed prohibiting the conversion of wood into charcoal for the
making of iron within 14 miles of the Thames, At a later period
further restrictions were imposed on the use of timber, with the |
result that the iron industry was almost destroyed.

In 1620 Dud Dudley, son of Lord Dudley of Dudley Castle in
Worcestershire, took out a patent for the smelting of iron with
coal. His method was successful, but the great iron smelters, |
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Bessemer Converter pouring its molten contents into a giant ladle.
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Sectional diagram of a Reverberatory Furnace.

envious of the results he obtained, spread reports about the poo
quality of his iron and finally forced him to abandon his efforts
After a while, however, the growing demand for iron and the
decreasing supply of timber for smelting forced the ironmasters to
turn to coal. Abraham Darby of Coalbrookdale in Shropshire
was the first to make a financial success of smelting by coal, and he
made a large fortune by
casting 1ron pots for cook-
ing. It i1s interesting to
note that the first iron
bridge ever erected was
made at Coalbrookdale
Works by a grandson of
the founder. The success
of Abraham Darby and of
others who {ollowed his
example convinced even the
most conservative 1iron-
masters that the days of
smelting by timber were
OVer,

In the early days of iron
manufacture the ore and
the fuel were sumply placed
together 1in a rough furnace,
sufficient heat was applied
to melt the iron out of the
ore, and the metal collected
at the bottom of the furnace.
Gradually the process was
improved, notably by the
use of a forced draught
and the employment of
certain materials, such as limestone, as ' fluxes,”” to unite with
impurities in the ore. Tlo-day all ore 1s smelted in what 18 known
as a blast furnace. -

A blast furnace consists of a circular shaft in the form of two
cones joined together. The lower cone, which extends about one-
third the height of the furnace, 1s inverted and forms the ' hearth.”
The blast pipe runs round this hearth, and nozzles named ** tuyéres "
(pronounced twyers) pass through the walls of the hearth and
provide the means by which the blast 1s conveyed to the interior
of the furnace. The tuyeres have to withstand a terrific heat,
and to.prevent them from melting they are surrounded by pipes
through which cold water constantly circulates. Lower down the
hearth are two openings, on opposite sides
of the furnace, through which the slag an
the molten 1ron respectively are drawn of
IThe upper cone, which forms the greate
part of the furnace shaft, 1s upright and 1
closed at the top by a conical stoppe:
known as the '* bell.”” This stopper may be
lowered to allow a charge of iron ore
limestone, or coke fuel, to be shot into the
furnace. Just below the stopper there are
openings 1n the sides of the shaft to let
off the hot gases produced.

1he earliest blast furnaces were open at the top and were very
conspicuous objects at night with their flames flaring out and
illuminating the surrounding country. After a while, however,
it came to be realised that the gases escaping from the open top
could be turned to good use, and about 1836 the closed top furnace
came into general use. The greater part of the gases produced in a
modern furnace are utilised for heating the blast, and the remainder
s burned to raise steam for steam engines, or after purification
used In gas engines.

1The process that takes place in a blast furnace may be roughly
described as getting rid of unwanted materials. Some of these are
drawn off in the form of gases, as already mentioned ; others mix
with the limestone to form a substance known as * slag.” The iron
and the slag fall to the bottom of the furnace, and as the iron is
the heavier it drops to the lowest level. The slag rests on the
iron, mixing with it only to a very small extent, and each is drawn
oft through a separate opening.

-‘_-_—-
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The slag is taken from the furnace in a sort of huge ladle resting
on a truck, and is carried to a convenient place and there tipped out.
The molten iron may be run into special vessels to undergo further
treatment, or it may be run into a ** pig bed,”” a large bed of sand
sloping gently away from the furnace, and in which a series of
regular depressions act as moulds for the iron. If the pig iron
obtained from this bed 1s not intended for steel-making 1t 1s used
according to 1ts quality
either for making castings, or

for the production
of ' wrought ™ or " malle-
able " 1ron. The higher

qualities of the iron are used
for making castings 1 the
foundry. The pigs are broken
to pieces and re-melted In a
turnace known asa ' cupola,”
which 1s really a small blast
furnace, and the molten 1ron
IS then run off into the re-
quired moulds. The best
castings are made from mix-
tures of different qualities of
iron, the choice of mixture
being determined by the
purpose for which the casting
1S intended.

Wrought or malleable 1ron
iIs made from the lower
qualities of pig iron by a
process known as’ puddliﬂﬂ.“
This 1s carned out 1n a " re-
verberatory furnace} in
which the iron and the *fuel
are not mixed together, but
kept separate by a low wall.
The flames on their w ay to the
flue give up most of their
heat to the roof of the fur-
nace, and on account of the e
curved shape of this rooi
the heat 1s reverberated or
reflected back on to the metal
below. The floor of the hearth in which the iron 1s placed consists
of an iron plate covered with " fettling,” which is a substance
such as hematite ore containing oxide of iron. Some scrap iron
1s put in, and the hearth is heated to a high temperature when
pig iron, broken into small pieces, 1s introduced. When the charge
has melted, the impurities in the pig iron unite with the oxygen in
the fettling, slag 1s prﬂ{]ucﬂd and the iron boils vigorously. A
long iron bar or ‘' rabble " is inserted through a hole in the wall
of the furnace, and the metal
15 thoroughly stirred 1n order
that its 1mpurities may be
eliminated more easily. IFinally
the iron stifiens, and the puddler
rolls it with his rabble into

ball-like masses that are then
removed. The 1ron 15 1immedi-
ately hammered under a power-
ful steam hammer, during
which process the slag mixed
with it i1s expelled. Finally the
iron 1s rolled into bars.

We come now to the con-
version of iron into steel. The
ecarliest successful method was
the Bessemer process intro-
duced by Henry, afterwards
Sir Henry, Bessemer in 1856.
This is carried out in what
s known as a "' converter,’
which 1s a large wvessel sus-
pended on trunnions so that
it may be swung into either a horizontal or vertical position, the
swinging being controlled by hydraulic mechanism. The converter
has an outer casing of malleable iron plates and an inner lining of
csamister, a compact and hard variety of sandstone ; or of dmlﬂmlie
1 mineral consisting of the carbonates of calcium and magnesium.
Converters lined with ganister are limited to iron ore containing
very little phosphorus ; those lined with dolomite are able to
deal effectively with the high-phosphorus ores that make up the
oreater part of the world's total ore supplies.

At the bottom of the convertor several tuyeéres carry the air-blast
through the lining into the interior and act in a similar manner to
those 1n a blast furnace, but in this case the blast is driven through

An Electric Furnace pouring crucible steel.
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In this Furnace the necessary heat is produced by
high-frequency current,

A battery of Open Hearth Furnaces.

at a much higher pressure, about 25 Ib. per sq. in. lhe pig iron is
first melted in a cupola furnace or is brought in a molten state
direct from a large blast furnace; and i1s then poured into the
convertor while this lies in a horizontal position. The blast i1s then
turned on and the converter is swung into a vertical position that
brings the metal over the tuyéres, and the air-blast passes through
the whole mass of metal with a loud roaring sound.

From the neck of the
convertor there immediately
1ssues a fierce flame that
rapidly grows brighter and
brighter until i1t becomes
dazzling; and showers of
sparks stream out, accom-
panied by fragments of
molten slag. Presently the
flame begins to drop and
becomes quieter, and this
indicates that the last of the
carbon 1s burned away and
that no flame-producing sub-
stance 1s left. The whole
process is closely watched by
an expert workman whose
long experience enables him
to tell from the wvarious
colours of the flame how
matters are going on 1nside
the converter, and at exactly
the right moment he signals
for the converter to be sunk
down on 1ts side, and the
blast shut otf. The necessary
amount of molten spiege-
leisen, a form of pig 1ron
containing known quantities
of carbon and manganese,
1s then added, and the whole
mass of molten metal is
poured into a huge bucket
or ladle.

When the steel 1s to be
used at once for making
castings it 1s taken direct to the foundry, but otherwise 1t is run from
the ladle into “ ingot moulds.”” These moulds are made of cast
iron, and are about 6 ft. high and 16 1n. square at the top, broaden-
ing out gradually towards the bottom. They are open both top
and bottom, and stand on an iron plate. The moulds are allowed
to stand until the ingots, as their contents are called, have a solid
shell outside, although they are still liquid inside ; and the moulds
are then lifted off by means of an overhead travelling crane.
If the ingots are to be used
immediately, each 1s lowered
mto a '’ soaking pit,”” a chamber
large enough to hold an ingot
casily and lined with firebrick
and fitted with a hd. It 1s
necessary to bring the ingot to
a uniform temperature through-
out to prevent i1t from being
hard outside and soft inside,
and in the soaking pit it gives
off heat to the firebrick until
the whole chamber and the
ingot are at the same tempera-
ture. [The ingot 1s then ready
for the rolling mills.

The introduction of the
Bessemer process brought about
a great change in the manu-
facture of steel. IFrom that
time the importance of malle-
able 1ron rapidly declined,
and 1t was superseded for one
purpose after another by Bessemer-made mild steel, which was ot
much better quality and was produced more quickly and in larger
quantities than the product of the reverberatory furnace.

Huge quantities of steel are now produced by w hat is knmm .:h
the open hearth process. This was invented in 1845 by ]J.
Heath, who attempted to make steel by melting together w rmught
iron and pig 1iron. The method failed, however, because at that
time it was not possible to produce sufficient heat. In 1865 a
Frenchman named Martin brought out a similar but improved
process, but this was not a commercial success until Sir William
Siemens introduced his system of regenerative heating, by which

the Intense heat required for the (Continued on page 165)



TI-IE Quebec Bridge is one of the three greatest examples of the
cantilever type of bridge, the other two being the Forth
Bridge in Scotland and the Blackwell's Island Bridge, New
York. Of these three, the (Quebec Bridge is the largest, and
the story of its building 1s a thrilling one.
lhe dictionary defines the word “ cantilever "' as meaning a
projecting bracket that supports some other object, and a simple
cantilever bridge is one in which two shore arms support at their
extremities a centre span. These shore arms project outward
over the river in the form of huge overhanging brackets, and are
known as c antllevers—hence the name given to this type of hndge
IThe name * cantilever ' 1is derived from the French ‘' cant,’
meaning angle, and " lever,” to raise. The cantilever prmmple
1s & very old one, having been used hundreds of years ago in China,
Japan and India. These early structures were, of course, very
primitive, and the type develop-
ed very little until compara-
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In this case the clear span measured 315 ft. Subsequently the
cantilever principle was adopted for bridges having more than one
span, the additional cantilevers being built up on piers having
their foundation in the river bed. The most striking example of
this type of bridge is the magnificent structure that carries the
LLondon and North Eastern Railway across the Firth of Forth.
The Forth Bridge has an overall length of 8,296 ft., of which the
cantilever portion measures 5,349 ft. and includes three monster
double cantilevers and two intervening suspended spans. The
total span between the towers of the cantilevers is 1,710 ft. Each
cantilever projects 680 ft. and the wvertical columns composing
their main towers are 361 ft. above high-water level. The sus-
pended spans are each 350 ft. in length.

The Blackwell's Island Bridge, New York, is another striking
example of the cantilever type. T1This bridge has a total length of
3.724 ft. and has four canti-
levers built up from piers, one

tively recent years. O o * * O on each shore and the other
An excellent description of E Principal Dimensions of the Quebec Bridge E two on the island in the river.
the cantilever principle was [ Total length of bridge ; .. 3240ft. O Jlhe cantilevers are joined
given by Sir Benjamin Baker O Length of main span, i.e. from centre to centre of cantilever towers ... 1.800ft. [ together without any inter-
at the Royal Institution in the & Length of each anchor arm I8 ML I vening suspended spans, and
[0 Length of each cantilever span 580ft. O . . ] y
course of a lecture on the Forth [T Length of suspended span ... 640 ft. 1 1n this respect the bridge differs
Bridge. On this occasion the @O Width of bridge from centre to centre of cantilevers BEBft. O notably from the Forth Bridge.
lecturer exhibited what he de- 5 Ll¢ar height of steelwork above high water 120 O The five spans of the Black-
S o I Depth of suspended span at centre 110ft. [ , : : _
scribed as H. ll"ﬁ"’lﬂg model ot the [1 Depth of cantilevers at main pier ... 310 ft. O WE“ s Island Eﬂdgﬂ are all Ol
Forth Bridge, arranged as @O Depth of main piers below high water 101ft. O different lengths, the shortest
follows :— H Goast of aseaty ¥ 106, 66,480 e B being 459 ft. and the longest
“Two men sitting on chairs o 1,182 ft.
extended their arms and sup- OOOOOOOOOO0OO0O0O00O000O0O0O0O00O000O0000000O0000000OONO All the {foregoing bridges,

ported the same by grasping
sticks butting against the chairs. This represented the two double
cantilevers. The central beam was represented by a short stick

slung from the near hands of the two men, and the anchorages of
the cantilevers by ropes extending from the other hands of the men
to a couple of piles of bricks. When stresses were hruught to bear
on this system by a load on the central beam, the men’s arms
and the anchorage ropes came into tension, and the sticks and
chair-legs into compression.”’

The great advantage of the cantilever system is that it permits
the cantilever arms to be built out in pairs on each side of their
towers in such a manner as to balance one another during con-
struction, thus rendering external support unnecessary.

In the early cantilever bridges erected in Eastern countries the
shore cantilevers consisted of a series of superimposed horizontal
wooden beams, each successive beam projecting a little farther
over the stream than the one immediately beneath it. When the
gap between the two cantilevers had been reduced sufficiently by
this means, it was bridged by a central beam, the ends of which
rested upon the extremities of the uppermost beams of the canti-
levers.

During the past 50 years the cantilever principle has been
adopted for bridges constructed of metal and having spans of
considerable width. The first true metal cantilever bridge was
erected across the Niagara River close to the well-known suspension
bridge. This cantilever bridge was opened for traffic in 1883.
Two steel piers rising from the stone foundations carried cantilevers
having an overall length of 395 ft., and these in turn supported a
central or suspension girder 120 ft. in length. The main span,
from centre to centre of the piers, was 495 {t.

Some two years later a cantilever metal bridge was constructed
across the Fraser. River to carry the Canadian Pacific Railway.

even that across the FForth, are
eclipsed by the Quebec Bridge. This bridge was built to enable
the provinces eastward of the St. Lawrence River to be linked up
with those to the west by means of a great trans-continental
raillroad. The charter authorising the construction of the bridge
was obtained from the Dominion Parliament in 1882. The newly-
completed Forth Bridge was regarded as affording positive proof of
the superionity of the cantilever bridge, and it was natural, therefore,
that the engineers called into consultation proposed that the St.
LLawrence should be spanned by a structure of this type. At the place
sclected for building the bridge the river is nearly 2,000 ft. in
width, 200 ft. in depth, and flows between banks 200 {t. in height.

No definite action was taken until 1887, in which year the Quebec
Bridge and Railway Company was incorporated. A design for a
cantilever bridge was accepted from a New York engineer who had
spent some three years over the work. Tenders were invited and
ultimately the contract was awarded 1n 1899 to the Pheenix Bridge
Company. According to the contract the bridge was to cost
£2,000,000. It was to have a total length of 3,239 ft., including
two anchor arms each 500 ft. in length, two cantilever spans of
062 ft. each, and a central suspended span of 675 ft. Constructed
to these dimensions the bridge would have had an overall span
from centre to centre of the cantilever towers of 1,800 ft., thus
exceeding the span of the Forth Bridge by 90 ft. It was to be
provided with a single deck 150 ft. in width, and this was to
accommodate a road, two pavements and two tramway and two
railway tracks.

In due course work was commenced. Among the first tasks
carried out were the clearing of the shores for the erection of the
approach structures, and the preparations for building the two piers
in the niver. In 1902 the pier nearest the south shore of the river
was completed, and then commenced the great work of building
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A broadside view of the Quebec Bridge, which carries the trans-continental line of the Canadian National Railways across the St. Lawrence River.

This illustration gives

an excellent idea of the immense length of the cantilever arms,

up the south cantilever of the bridge. Month by month the mass
of steelwork rose higher and higher, and gradually projected
farther out over the river. By the summer of 1907 the south
anchor arm and about one third of 1ts cantilever span had been
erected, the whole extending over the river for some 200 ft.

So far all had gone well, but one day an alarming incident occur-
red. It was noticed that the bottom or compression chords of the

anchor arm were bending shghtly under the tremendous strain
imposed upon them. Word was sent hurriedly to the consulting
engineer, no doubt 1n anticipation that he would order the immedi-
ate withdrawal of all workmen from the bridge until it had been
minutely examined. For some unexplained reason no command to
cease operations came through,
however, and work went on as usual.

On 29th August 1907, came swift

and terrible disaster. Shortly before
work was due to cease for the day,
the compression chords of the south
anchor arm suddenly crumpled up.
The entire cantilever rocked violent-
lv, and with a fearful crash collapsed
upon its pier, carrying with 1t the 86
men who had been at work upon the
erection at the time. It was obvious
that a large number of these men
must have perished, but immediate
steps were taken to assist the sur-
vivors. In spite of all efforts, how-
ever, only 11 men were rescued. Of
the 17,000 tons of steel contained in
the structure, some 8,000 tons had
fallen into the deep channel of the
river, while the remainder lay astride
the pier and along the bank—a
gigantic mass of girders and plates
40 ft. in height, twisted and dis-
torted almost beyond belief. Thus
in a few minutes was undone the
labour of three years.

1his terrible catastrophe cast a
gloom over the country and created
utter consternation among bridge-
building engineers. A searching
inquiry into the cause of the disaster
was Instituted at once by the
Government, and a Royal Com-
mission was appointed to examine
the wreckage. In due course the
Commission submitted their report, in which thev expressed the
opinion that the accident had been due to errors in the design and
building of the bridge, attributable mainly to lack of practical
knowledge ot how to plan and prepare for a structure on such
a huge scale.

The need for improved means of communication across the St.
Lawrence River still remained and was rapidly growing more acute.
[t was clear that, in spite of the disaster, the bridge must be built,
and the Canadian Government took the matter in hand. The
shareholders of the Pheenix Bridge Company were compensated for
their financial loss, and the Minister of Railways and Canals
appointed a Technical Board to design a new cantilever bridge. The
plan ultimately put forward by the Board was on a less ambitious
scale than that of the Pheenix Bridge Company. It was proposed

Workmen placing in position one of the ribs of the main shoe.

to butld a cantilever bridge 88 1{t. in width and having a main central
span of 1,798 ft. The reduction of roughly 50 ft. in the length of
this span meant that one or both of the existing piers would have to
be moved to a new position. The trafhic facilities of the bridge also
were reduced and consisted only of two raillway tracks and two
pavements.
lenders were then invited from prominent engineering firms,
and 1 order that the best possible design of a cantilever bridge
might be secured, the Board allowed competing firms the option
of tendering either for a bridge as proposed by the Board or for a
structure to the firm’s own design. This far-sighted policy met
with general approval and no less than 35 tenders were submitted.
Ultimately the DBoard selected a
tender put forward by the St

lLawrence Bridge Company, an
organisation specially formed for the
occasion, and combining the inter-
ests and resources of the Canadian
Bridge Company and the Dominion
Bridge Company.

The design submitted by the St
LLawrence Bridge Company contained
several features that aroused con-
siderable interest among civil
engineers. [his was particularly the
case In regard to the webs forming
the steel bracing of the cantilevers
and anchor arms, which were
fashioned after the letter * K."
Several advantages were claimed for
this new system of girder bracing.
one being that the various K trusses
could be assembled without the
necessity of first erecting falsework
or temporary supporting members.
lhe new 1dea was not adopted
hastily, and 1t was not until the
Board had considered carefully
every orthodox system of girder
bracing that they decided that the
new method was fully as strong and
reliable as any of the others, while
it compared very favourably in
regard to appearance.

The successful design was for a
steel cantilever bridge estimated
to cost £1,750,000, It was to have
an overall length of 3,239 {t., com-
prising two approach spans 140 ft. and 269 ft. in length respectively,
two anchor arms each 515 ft. 1n leneth, two cantilever arms each
080 ft.in length and a central span of 640 {t. The traffic limitations
indicated 1n the Board’'s own plan were observed in the successful
design, in which the side walks were shown as 5 ft. in width and the
two rallway tracks were placed 324 {t. apart. One condition of the
contract was that £259,000 in cash had to be deposited by the
company with the Government as a guarantce of good faith,
and this was accordingly done.

I'he task of salving as much as possible of the pile of tangled steel
girders and plates that represented the former partly-built bridge
was commenced by a salvage party of 25 men in December 1909.
Charges of dynamite were used to break up the heavy masses of
distorted steelwork lving astride the stone pier, and oxvy-acetylene
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torches were employed to cut up the material into portable sections.
S0 well did the men work that in nine months they succeeded in
removing about 5,000 tons of scrap material, which was sold in
Montreal at approximately £2 10s. Od. per ton. Of the sum thus
realised £8,000 was paid to the salvage party. The portion of the
wrecked bridge that had sunk into the channel of the river lay too
deep to interfere with navigation and therefore no attempt was
made to retrieve it.

A contract in respect to the foundations for and the erection of
the piers to support the approach ways and cantilevers was placed
with a Canadian firm. M. P. & T. T. Davis. The two piers erected
in the river by the Pheenix Bridge Company were in good condition
—the south
one  having
suffered little
from the
collapse upon
1t of the steel-
work — but
they were
too short and
unsuitably
placed to be
of use for the
new bridge
and were
therefore de-
molished.

The new
pier near the
south bank of
the river
ould not be
cstablished
antil the

wreckage of the former bridge had been removed, but the con-
tractors soon got to work on the construction of the pier for the
north cantilever. On the north shore a large wooden building was
erected 1n which to construct the massive caisson for the north pier.
\When completed this caisson had an overall length of 180 ft., was
o> It. 1in width, 68 ft. in height and weighed roughly 1,600 tons. It
was successfully launched and then carefully towed to the pier site,
where a cavity to receive it had been excavated in the river bed
by dredgers.

The caisson affords a means of sinking foundations in the bed
ol-a niver, and in principle it may be regarded as a diving bell of
enormous size, It is cylindrical in shape, built either of steel or
wood, and in appearance is not unlike a gasometer. The cylinder
1s closed at
the top but
open at the
bottom and
the  latter
has a sharp
cutting edge
of steel.

When the
calsson 15
sunk, the
cutting edge
beds  i1tself
cvenly In
the river

hottom. The
lower  part
o f t h e
calsson 1S
rendered
airtight by means of a strong partition fitted across it. The men
cngaged 1n the task of excavation work inside the chamber in an
alr pressure that prevents any water finding its way in below the
cutting edge. As the material i1s excavated it i1s sent upward
through air locks, and the caisson gradually sinks lower and
lower as the work proceeds.

I'he men emploved for work in compressed air in caissons are
always specially selected, as the strain is so great that only those
ol the finest physique are able to withstand it for long. The
density of the air produces many curious effects, such as exaggerat-
Ing noises to an almost alarming extent. Voices also sound harsh
and quite different from their normal tones. The worst feature of
all, however, is the trouble known as ‘' Caisson Disease.”” The
symptoms ol this disease, usually intensely severe pains in the
joints, are not felt in the compressed air, but make their appearance
when the air pressure 1s reduced to normal. The mischief is

caused by an excessive amount of nitrogen being absorbed by
the blood.

The collapse of the suspended span at 10.50 a,m. on the 11th September, 1916.

The suspended span, floating on the pontoon, being guided up the river.
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If the process of reduction of air pressure is hurried the results are
extremely unpleasant, and even dangerous; but if the transition
takes place slowly, little inconvenience is felt. Frequently difficulty
1s experienced in making the workmen stay in the air locks while the
pressure 1s gradually reduced and the excess of nitrogen expelled by
means of the lungs. When the necessary precautions are neglected,
and a man on reaching the open air is attacked by caisson disease,
the only method of giving him relief is to carry him back into one
of the air locks and increase the pressure again, subsequently
reducing 1t with extreme slowness.

When salvage operations at the south shore were sufficiently
advanced and the north pier had been completed, the equipment

used in con-
nection with
the latter was
disman tled,
shipped
ACTOSS the
river to the
south  side,
and there re-
erected. 1he
caisson built
for the south
pler was
similar to
that con-
structed for
the north
pler but was
somewhat
smaller.
S 0 m e
3,000,000 {t.
of timber and
/0 tons of bolts were used in constructing the two caissons.

At that time there were no engineering shops in Canada equipped
to manufacture such huge steel members as those required for the
bridge. Special workshops built of steel and masonry, and
thoroughly equipped for the work, were therefore erected at
Montreal at a cost of £260,000. In order to enable the erection ol
the bridge to be carried forward as speedily as possible during each
working season, storage yards 500 ft. in length were laid out on
both shores of the river at Quebec. Itach yard was equipped
with overhead cranes of 83 {t. span and 70 tons lifting capacity,
while an elaborate system of railway track was laid down to enable
30-ton locomotive cranes to be used for moving the lighter materials.
T'he ntmost care was taken to ensure that the steel members manu-
factured for
the bridge
were accur-
ately  cast
and  fitted
perfectly one
to the other,
so that when
t r ansported
to the site
and joined
to the exist-
Ing steel-
work, only
a small
amount ol
adjustment
was Te-
quired.

Steel scaf-
folding or falsework, comprising some 8,000 tons of material, was
built up to aid in the erection of the approach spans and to support
the anchor arm trusses during construction. The falsework served
also to support the floor system of the anchor arm until this was
completed, and to carrv the two skeleton towers or erection
" travellers,”” one for each bank. Each traveller measured 210 ft. in
height, 37 ft. 1n length and 54 ft. in width, and was surmounted by
two electric travelling cranes, each having a lifting capacity of 60
tons, a transverse travel of approximately 14 ft. and a maximum
working spread of 96 ft. 1o each of the four corner upright girders
of the traveller was attached a 90 {t. boom capable of lifting 15 tons,
and in addition small 7-ton auxiliary gantry cranes for handling
light loads were provided. Each traveller weighed 940 tons and
moved along a double set of rails, one set on each side of the runway.

The working season extended from about the end of April until
the early part of December, work during the remaining months
being at a standstill owing to the river being frozen over.

(fo he conlinued),
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IL.—LONDON

HE earliest reliable record of London dates back to the time
of the Roman invasion, when the place was already an
established trading centre. The name " London " 1s derived

from two Celtic words, “ Llyn,” meaning a pool or lake, and
“Dun " meaning a fort. This early fort was situated on elevated
land adjoining the Thames at a point where it broadened out
into a lake, and it was surrounded on its other sides by marsh and
forest. Here also two tributaries,
the Walbrook and the Ileet, merged
into the river, and together with the
" pool " provided safe anchorage for
the small ships of those days.

The Romans developed the fort
imto an mmportant city, and made 1t
the hub ifrom which five important
military roads radiated to wvarious
parts of the country. A stone in the
Forum of Agricola was chosen as
the pommt from which to measure
distances to towns on these roads,
and this stone can still be seen,
although now it 1s in the wall of St.
Swithin's Church, Cannon Street.
I'he Romans changed the name to
“ Londmimum,” and to enhance the
prestige of the city they prefaced the
name with the word *° Augusta.”
This decorative title seems to have
lapsed, however, and 1t 1s merely as
" Londinium " that the city is gener-
ally mentioned 1n old records. Like
all mmportant Koman settlements,
Londinium was a walled city, and
access was gained to it by three
vateways, the present-day names of
[Ludgate, Aldersgate, and Aldgate
indicating the sites of these openings.
Other gateways were added at later
periods. There was a strong fort
at the eastern end of the wall, on the
site now occupled by the White
lower of the lower of London, and
a wide ditch extended around the
outside of the wall. The Roman 7t
historian  Tacitus, writing about

bl A.D., described the .;;ji,}: as '’ crowd- The 150-ton floating crane ** London Mammoth "’ engaged on the shipment
of railway coaches for South Africa.
are reproduced by courtesy of the Port of London Authority.

ed with traders, and a great centre
of commerce.”

London was further developed by the Saxons, and by the vear
027 1t had become the capital of the kingdom of Essex. The
historian Bede described it in the 8th century as '‘ the mart of
many nations resorting to i1t by sea and land.” TUnfortunately
there 1s no record of the nature of the foreign trade carried on
at that time.

The Danish invasion, heralded by the appearance of 350 Danish
ships in the Thames in the year 851, and the subsequent storming
of London, led to the development of trade with the Norsemen.
When Alired the Great wrested the city from the Danes in 883 he
fortihed and repaired i1t and turned his attention to furthering
its commercial interests. IFor many centuries ships were small
and did not require much depth of water, and cargoes were dealt
with while the ships were high and dry at low water, or by conveving
goods between the ships and the shore in lighters, Later on

there were pi'm-‘i{lf:d small piers, known as ' hithes,” built ol
timber or stone, at which vessels could lie and discharge their
inward cargoes and load the goods they had to take away. The
first hithe was probably one built by Ethelred II and known
as Ethelredshithe. This eventually passed into the possession
of the wile of Henry 1 and was then ré-named Queenhithe. Othe:
hithes were built as larger ships came into use and it became
necessary to discharge or load them
in deeper water than the small rivers
Walbrook and IFleet, but for nearly
200 wears Queenhithe was the chiel
landing place 1n the port.

[t was also during the Middle
Ages that merchants began to organise
themselves into powerful guilds or
associations to regulate the trade of
the ports. One of the most 1im-
portant was the association of
Merchant Adventurers, who traded
with Flanders, Spain, Portugal,
Holland and ports 1in the Western
Mediterranean. The most influential
of these Adventurers lived in L.ondon,
where they gradually gained possession
of most of the foreign trade of the
port. The voyages of discovery made
during the 15th and 16th centuries
opened up new channels of commerce
and helped further to make London
an international trading centre. 1he
ereat extent of this trade in the time
of Queen Elizabeth is shown by th
fact that London contributed to the
Customs revenue half of the total for
the ports of the whole country.

By the closing years of the 16tk
century a hithe known as Billingsgate
began to be more popular than
Queenhithe with the London mer-
chants. * John Stow, the antiquary
who 1s best remembered for his
valuable *' Swurvey of London,” re-
lates that ** this gate 1s now mor:
frequented than of old time, when
the Oueen's hithe was used, a-
being appointed by the kings of this
realm to be the special or only port to:
picking up all such kinds of merchan-
dise brought to this city by traders and foreigners.” In 1600 the
famous East India Company, with headquarters in L.ondon, was
formed under the authority of a Charter from kEhzabeth, and
eventually it became the greatest of all the English trading com-
panies, to the great benefit of London.

The city developed so rapidly during the 16th and 17th centuries
that proclamations extending the boundaries were issued from
time to time, but the Great Fire that began near London Bridge on
2nd September, 1666, and lasted four days and nights, destroyed
practically all the port accommodation, as well as a large part ot the
city. This great disaster provided an opportunity to rebuilt these
areas on better lines : new and better warehouses were erected,
wider streets were laid down, and houses were built of better
materials. The famous architect Sir Christopher Wren, whose
tercentenary was celebrated last year, re-designed and rebwmlt

. .
—P W a-m,
. i i

- b

- 3

The illustrations to this article



96 THE MECCANO MAGAZINE

St. Paul’s Cathedral and 63 parish churches.

The construction 1n 1696 of the first wet dock was another
stage forward mm the development of the port of London. This
dock was built at Rotherhithe and was named the Howland
Wet Dock, after a family at Streatham to whom the land belonged.
It was 150 ft. long and 44 ft. wide and had an area of about 10
acres. At spring tides there was a depth of 17 {t. of water over
the dock sill, which
was sufficient to en-
able third-rate ships
of the Navy to use
the dock. No ware-
houses or equipment
were provided, as it
was not used for the
loading or unloading
of ships as docks are
to-day, but merely to
provide safe anchor-
age, to ensure which
trees were planted
round the dock to
break the force of the
winds. Later on the
dock was used ex-
tensively by ships en-
gaged in the Green-
land fishery and whal-
ing trade, and 1t be-
came known as the
Greenland D oc k.
Boilers and tanks
were erected on the
dock to enable the

merchants. In 1857 an Act was passed under which a separate
body called the Thames Conservancy was appointed to look after
all matters affecting the river from Staines to Yantlet. These
matters included fishing, navigation, purity of the water, and the

dredging of the river as necessary ; and the Conservancy was also

authorised to levy tolls on ships using the river. In spite of all
this, however, conditions were again unsatisfactory by the end
of the 19th century.
The Government re-
cognised the import-
ance of the port from
a national standpoint,
and appointed a
Royal Commuission to
investigate the con-
ditions. The Com-
mission reported 1n
June 1902  that,
owing to restricted
powers, the lhames
Conservancy had fail-
ed adequately to
maintain and improve
the river. They added
that the dock com-
panies were in finan-
cial diffiiculties and
unable to provide the
funds to carry out
extensions that were
necessary to enable
the port to deal with
the large type of
ships then being built.

whale oil to be ex- Aerial view of the floating Landing Stage at Tilbury, where the passenger side of the Port of London’s traffic is dealt The outcome of the

tracted from the
blubber brought by the whalers. When the Greenland whaling
industry declined the dock was used for the timber trade.

By 1700 London had 77 per cent. of the export and import
trade of the kingdom, the exports having a total value of
£5,970,000, and the imports of £7,302,700.

1lhe trade of the port had so greatly increased by the end of the
|8th century that there always existed a state of congestion of

with. In the background are the Tilbury Docks.

report was the pass-
ing in 1908 of the Port of London Act.

This Act created a new Authority or Public Trust, named the
Port of London Authority, to take over and administer as one
unit all the docks and the whole of the tidal portion of the river,
and entrusted 1t with the duty of improving transport facilities.
The Act did not apply to the lighting and buoying of the river,
however, for this work was effectively carried out by the Corporation

vessels in the river, owing
to the msufficiency of moor-
ings and warehousing ac-
commodation. This unsatis-
factory state of affairs
hampered trade and caused
great delay and inconveni-
ence to shipowners and
merchants, In addition,
plundering and smuggling
of goods was rife, and the
activities of dock thieves
reached almost incredible
proportions. The public
agitation that arose over
these deplorable conditions
culminated in a petition to
Parliament in 1796, and a
House of Commons Com-
mittee was appointed to
investigate the trouble.
~othing of a practical
nature came of this investi-
sation, but in 1799 Parlia-
ment passed a BDill pro-
moted by the West India
merchants of London for
the building of a dock on el
the Isle of Dogs, a bank of - . b

of Trinity House, which
controls the lighthouses and
buoys around the British
coast. After negotiations
the sum of £23,000,000 was
fixed as the total purchase
price of the wvarious dock
properties.

The Port of London, as
defined by the area governed
by the Port of London
Authority, includes the
whole of the tidal portion
of the Thames extending
from a point just below
Teddington Lock in Middle-
sex to an imaginary line
drawn from Havengore
Creek 1in Essex to Warden
Point in Kent, a distance
of nearly 70 miles. lThe
new governing body em-
barked upon a long pro-
gramme of dock i1mprove-
ments and developments
that included the buillding
— of new quays, sheds and
SAEEREES ) refrigerating warehouses ;

- . Fr

= the extension of the area of

land that turns the river yooking down on the King George V and Royal Victoria and Albert Docks, which have a total the dock systems; the

south to where Green-
wich now stands, and then
northward to Blackwell. This was the first dock built in the port
of London for the loading and unloading of ships, and it was
opened on 2Z27th August, 1802, Other docks quickly followed,
and eventually the London docks had a total water area of over 700
acres and 30 mil s of quays. In addition there were many other
wharves and quays on both banks of the river.

These increased facilities relieved the river traffic for a time,
but the continually growing trade during the early part of the
[9th century, the coming of steam navigation, and the lack of
proper regulations for the commerce of the port, again led to
serious congestion of shipping, and complaints by shipowners and

waler area of 246 acres and form the largest sheetl of enclosed dock water in the world.

construction of new wet
docks, dry docks, pumping
installations for increasing the depth of water in some of the docks,
and floating cranes and elevators. These improvements were
eventually completed at a total cost of £20,000,000.

The large dock systems owned by the Port of London Autherity
cover an area of 4,203 acres, with a water area totalling 722 acres,
and include 45 miles of quays for the loading and discharging of
coods. All these docks, with the exception of the Surrey Com-
mercial Docks, are situated on the north bank of the river. We
have no space to describe the docks in detail, but mention must be
made of the King George V, and the Royal Victoria and Albert
Docks. These are really one huge dock divided into three sections,




and with a total water area of 246 acres they form the largest
<heet of enclosed dock water in the world. As many as 50 to 60
ships with a total displacement of 500,000 tons are sometimes
discharging or loading in these docks at the same time. The
King George V, which cost /4,500,000 to build, is London’s most
modern dock, and was opened by the King in 1921. Ships
enter it by way of a fine lock 800 ft. long and 100 ft. wide.

The St. Katherine Dock
is interesting historically,
as it was built in 1828 on
the site of the old Royal
and Collegiate Church of
St. Katherine by the Tower,
which was the property ol
the Queens of England for
700 years. It is the smallest
of the London docks, with a
total water area of 10 acres,
and is used by moderate
sized vessels engaged In
coastwise and Continental
trading. The Tilbury Docks
have recently been greatly
improved, and a new main
entrance lock 1,000 ft. long
and 110 {ft. wide, a new dry
dock. and other works were
completed in 1929 at a cost
of over £2,500,000. They
are the first docks in the
Port of London on approach-
ing from the sea and are
24 miles from the Thames
estuary.

At each dock, with the
exception of the lLondon
and St. Katherine and the
Surrey Commercial docks, |
nected with the main railway systems ot the country.
port in the world is so well equipped with cranes and mechanical
labour-saving appliances for handling general and specialised
cargo. The dock equipment includes 1,345 cranes, ranging irom
luffing cranes with a lifting capacity up to three tons to floating
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rallway lines on the quays are con-
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cranes and derricks, the largest of which is capable of hiting
up to 150 tons. Electric trucks are extensively employed on the

quays for the movement
of cargo to and from ships.

The commerce of London
is vast and varied. About

35 000,000 tons of goods
are dealt with 1n a year,
while the Overseas trade ot
the port has an annual
value of £505,000,000, well
over one-third of the Over-
seas trade of the United
Kingdom. Many circum-
stances contribute to this
great volume of trade, one
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of the chief being that
within an economic dis-

tributing area of London
there is a population of
nearly 20,000,000 people.
lL.ondon therefore absorbs
enormous quantities of the
foodstuffs and maternals
that enter the port. A
ereat deal more 1s 1mported
than is required by the
immediate market at 1ts
doors. however, and thus
[London has become a great
distributing centre for the
country and one of the
greatest international markets in the world.

The 1mports come from almost every country, and the variety
of the merchandise brought to the port 1s extraordinary, including
such widely different commodities as paper, spices, hides, nitrates
and mother-of-pearl shells. Among the most important of the
imports are timber, grain, flour and feeding stufis, wool, tobacco
and frozen meat. About 2,000,000 tons of timber i1s landed 1n
London, and the greater part of this is fir, pine and spruce from
Canada, the United States and the Baltic and White Sea ports.
The Surrey Commercial Docks already mentioned receive most of
the imported timber. The grain, flour and feeding stu ffs imported

No other

o
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London is the ivory market of the world, and this photograph shows the Ivory Floor at London
Dock, where these imports are stored.
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Prospective buyers inspecting wool exhibited on a show floor at the Wool Warehouses, London Dock.

amount to about 3,000,000 tons a year. They are stored in
granaries that have a total accommodation of about 60,000 tons,
and the grain is transferred from the ships to the granaries by
means of a fleet of floating pneumatic and bucket elevators with a
total capacity of over 2,500 tons per hour. The granaries that
receive the grain, flour and feeding stuffs are situated at the
Millwall, Royal Victoria and Surrey Commercial Docks.

More wool 1s brought
into London than mto any
other port in the world,

the total amounting to
about a quarter of the
world’s production. A

great deal of 1t is imported
from Australia, but supplies
are received from South
America, South Africa and
all the other wool-producing
countries. The wool 15
received in the form of bales
and 1s stored in extensive
warehouses at the London
and St. Katherine Docks.
The roofs are fitted with
northern lights so that the
wool on show may be
inspected and judged 1n the
best natural light, These
warehouses have storage
accommodation for
1 800,000 bales and show
floor space for 60,000 bales.

Numerous quantities of
[Empire and foreign-grown
tobacco are imported every
year into London and are
stored 1n specially con-
structed fire-proof warehouses equipped with cranes and hits to
facilitate the handling of the casks and bales. ‘The stock of
tobacco in the Port of l.ondon Authority’s warehouses total about
50,000 tons, and its wvalue, including Customs duty, 18 over
£60,000,000, A good deal of this huge quantity 1s stored at the
Royal Victoria Dock. The Port of London receives about 70 per
cent. of the meat brought from abroad, and this 1s dealt with
chiefly at the Royal Victoria and Albert Docks. The meat not
required 1mmediately s
placed in extensive cold
stores, but large quantities

sent to the famous

Smithfield Market for sale

et to the London retail

S = butchers. [London has
TR SR AR always been a great market
L ammon 1 da bl ST for fruit and vegetables
and the annual mports

amount to about 900,000
tons. The cargoes are
discharged by modern types
of cranes or conveyors that
lift the cases from the cool
chambers of the ship and
deposit them in well-equip-
ped and airy transit sheds,
where they are sorted and
despatched to the wvarious
l.ondon fruit and vegetable
markets.

Mention must be made
of the passenger side of the
Port of London’s traffic.
This 1s dealt with at Tilbury,
where hundreds of thou-
ands ol passengers enter
and leave the port every
vear, most of them by way
of the Tilbury Landing Stage, a floating structure 1,142 ft. long
leading to the Customs Baggage Examination Hall ashore. The
largest liners can be accommodated at the stage at any state of
the tide, and a system of floodlighting enables passengers to be
taken aboard or disembarked equally well at night as during
the day.

Every modern port catering for the largest type of ships must
possess adequate facilities for the overhaul and repair of thesc
vessels. and the Port of London is well equipped in this respect,
for it possesses 10 excellent dry docks. The largest of these are
the King George V and the Tilbury (Continued om page 164
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Glass Roads

In our issue for November, 1931, we
mentioned that experimental roads made
of cast iron were being laid down in various
parts of the country. An even more
remarkable scheme has been devised by a

Motoring Seven Storeys High

Plans are now being prepared for a store
to be built 1n London which when com-
pleted will be the most remarkable shopping
centre in the world, for each of its seven
storeys will be provided with a roadway
round it, arranged so that a motor car can
drive up Inclines from ground level to

Sheffield’s Largest Ingot

An ingot made by the English Steel
Corporation, of Sheffield, was 175 tons
in weight and 1s claimed to be the largest
ingot ever cast in Sheffield. After being

cast the ingot was heat-treated 1In an
annealing furnace, and was then cropped
top and bottom and had a hole punched

young London inventor, Mr. George ]J.
Ricketts, who, after 12 years of experi-
mental work, has devised sett made

of glass.

It is agreed by road en-
gineers that wooden blocks
afford an unsatisfactory
road surface owing to the
great amount of water they
will absorb, which makes
them dangerous during wet
weather. The asphalt road
1s suitable for heavy traffic
and wears well, but 1t also
gives rise to a great number
of skids in wet weather
while the concrete road,
which at first was thought
to provide a solution to
the problem, quickly be-
comes saturated. Ior these
reasons a great amount
of attention has been given
recently to the possibilities
of other materials for road
construction, and 1t 1S pos-
sible that before very long
either cast iron or glass
blocks may be used to
surface the main roads
throughout the country.

Mr. Ricketts’ glass setts
are 4} in. square and 13 In,
thick. They are fitted with
special interlocking tongues,
and have diamond-shaped
serrations on the top In
order to make them non-
skid, and to provide “lanes”

along which water may
drain into the gutter. 'The

blocks can be made from
jars

such
panes,

as broken jam
and are set 1n

chipped by horses’ hooves.

being done in Germany.
of the problem
horse 1traffic {rom

up trafic.
. g
It 1s interesting
of £30,502 every year,

London and Southwark
only £6,324 between them.

and window
bitumen.
main difficulty in the way of glass roads
s the fact that they would quickly be
T'his difficulty |
eventually may be overcome by providing |
horses with rubber shoes, which 1s already
Another solution
would be
roads paved
slass, which would also assist In speeding

to note that the
Bridge costs the City of London a sum
while
Bridges

the top of the building. Trafhc will

= b
b T
-
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The machining of water pump shalts lakes place on this four-spindle automatic, and is an
interesting example of a difficult machining proposition ably handled. Due to the exceptional

length of the component, the main difficulty is to feed the bar stock in such a way as not to
hinder production times. The automalic illustrated lives up to its name, being entirely seli-feeding

and completing all operations from plain bar stock to the finished job, including taper turning

and the cutting of the thread. In addition to producing a well finished job, the machine gives
a production of over 180 completed shafts per hour !

waste glass necessarily travel in only one direction
and a special route will be provided for
descending motor cars.

If permission 1s obtained for the building
to be constructed, it will be situated in
Oxford Street, and will accommodate shops

selling all kinds of goods. A lareve arcade
will be constructed through the centre of
the buillding, where there will be escalators |
and a number of hifts for the use of pedes- |
trians. There will also be motor and
luggage lhifts. The roof will be flat and
will be used for restaurants and gardens,
and will be provided with an open space
on which helicopters may land, while the
basement will be connected with the new
Marble Arch Underground Station. The
buillding will be constructed of reinforced
concrete.

The The four

the new
which

each rated
Lo pruhii'mit
with the
o H.ﬂfh.{f‘x}tt

Fr

22,500 h.p.

Tower

Blackiriars,

cost

Giant Electric Motors

or normally

through its centre and the internal material

examined. The ingot was
cast 1n connection with an
order for a number of
hollow forged boiler drums
intended for service in the
Fulham power station. The
largest of these will be
40 ft. in length and will
have an outside diameter
of 5 ft. 3 1n.

Periscope to Inspect Small
Holes

An mmstrument that tests
the soundness of rivet holes
has been 1nvented by a
Manchester firm. The in-
strument, which is intended
primarily for boiler makers
but can be used on any
riveted steel work, con-
sists of an inverted periscope
carried in a tube small
enough to go inside a
hole ¢ in. in diameter. When
there 1s any doubt about
the soundness of a rivet,
it 1s punched out and
the periscope inserted, when
a thorough examination may
be made of all the metal
in contact with the plate.
lhe plate meanwhile 1s
lluminated by an electric
lamp, and as it 1s magnified
seven times by the periscope,
even the smallest crack
will show up.

in French Liner

largest electric motors ever
built for any purpose will be used to propel
French |
was launched

October of last wvear.

at 40,000
ship a total rating of 160,000 h.p.
previous record for motors was held by
two United States aircraft carriers
and
which h’wc elght motors, each rated at
These carriers,
of 180,000 h.p.
world'’s most powerful ships.
on the "' Rex,’

liner * Normandie,”
at St. Nazaire 1n
1lhese motors are

h.p., giving the
| he

“ Lexington,” both of
with a total
ranlk as the
The turbines

each, still

" the new Italian passenger
leviathan, are only capable of developing
120 000 5-;,}],1},'

100,000 s h.p.



The suspended span of the Quebec Bridge, having
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been floated down the river and fixed to the hoisting chains of the cantilevers, is being hauled up into position,
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This photograph

was laken at 10-40 a.m. on 11th September, 1916, just before the span collapsed. See special article on page 92.

New British 7,000-ton Cruiser

The new cruiser "' Orion 7 was launched
some time ago at Devonport Dockyard
after having taken a hittle over a vear
to construct. The wvessel 1s of the
" Leander '’ class, and the launch took
place two days after that of the name
ship of this type. These wvessels have
a displacement of 7,000 tons and are
provided with geared turbine propulsion
machinery that has a designed output
of 72,000 s.h.p. They are provided with
a main armament of eight 6in. guns.

Another recent interesting launch was
made at Hebburn, the ship being a naval
sloop named the " Goncalves Zarvco.”
This was built by R. & W. Hawthorn,
[Leslie & Co. Ltd., for the Portuguese
Government, and 1s a wvessel of 1,000
tons displacement. She 1s equipped with
oil burners and 1s capable of cruising for
6,000 miles without refuelling.

Electric Power in the Himalavas

Iwo interesting power stations have
been 1nstalled on the slopes of the Hima-
layas, where they make use of the water
from wvarious streams to generate
electricity. The stations are situ-
ated at altitudes of 4,000 ft. and
6,000 ft. respectively, and water
for the first of the stations i1s ob-
tained from two streams and
carried along In a small concrete
canal, or flume, where 1t flows at
a speed of about 21 cu. ft. per
second. This carries it to a forebay
740 ft. above the station, from
where i1t travels down an 18in.
welded steel pipe to the Pelton
wheels., These are two in number
and are coupled directly to three-
phase 50-cycle alternators that
develop current at 600 k.v.a. and
6,300 volts.

The water supply for the second
ol the stations 1s obtained by means
of a similar tlume 4,100 ft, 1n
length, that collects water from a
third stream. The forebay 1s only
at a vertical height of 90 ft. above
the station, and the feed pipe to the
station consists of a riveted steel pipe
2{t. 6in. 1In diameter, through which
the water travels at a speed of 75 cu
ft. per second. This station 1s pro-
vided with a Francis turbine that 1s
coupled to a 648 k.v.a. three-phase 400
volts, S50-cycle alternator, and 1is con-
structed entirely of wood. At both
stations open air transformers are em-
ployed to step up the voltage of the
current to 1,100 v,

Russian Hvydro-Electric Scheme

In connection with the construction
of the Lenin Hydro-Electric Power Station
im Ukrainia, Russia, it has been necessary
to build across the River Dnieper a huge

dam measuring 170 ft. in height and half-
a-mile in length. This station, which was
originally known as the Dnieprostroi
Power Plant, will have, when completed, a
n or m al
generating
capacity ol
756,000 h.p.
and a maxi-
mum capacity
of 900,000 h.p.
Owing to the
fluctuation of
the level of the
water 1n the
River Dnieper
the water
power  plant
will be supple-
mented by
steam plant
with a generat-

longest suspension bridge in the world.

ing capacity of 200,000 h.p. At present
there 1s only one town in the immediate
neighbourhood where the power generated
can be utillised, but the Soviet Govern-
ment are constructing a transmission
line to the Donetz Basin, the most im-
portant coal mining centre in Russia,
120 miles away. According to Soviet
official statements the work should be
completed by the summer of 1934, but
many foreign engineers consider that at
least two or three more years will be required.

. A scheme for

The George Washinglon Bridge across the Hudson River, New York, the

Largest Crane in South Africa

S>ome time ago the authorities at
the Port of Durban decided to undertake

a scheme for the modernisation and
improvement of the harbour. In con-

nection with this project an 80-ton crane
1s now to be installed at a cost of £26,000
This crane will be the largest in South
Africa, the present largest being a 60-ton
floating crane at Capetown. In addition,
eleven 4-ton cranes have been ordered
to replace hydraulic cranes that have
been in service for many vyears, and
most of these are already at work. A
12-ton electric crane and two 4-ton
portal cranes for the Congella portion
of the harbour area also have been put
into operation.

A New Bridge Across The Severn

the erection ol
a new ferro-concrete bridge across
the KRiver Severn at Newnham
has been put forward by the
Severn Bridge Development Com-
pany. At the site chosen the
river 1s about 1,200 ft. in width,
and 1t will be necessary for the
bridge to have an overall length
of about 1,410 ft. It will carry
a roadway 20 ft. in width, flanked
by footpaths 5 ft. in width, and
it 1s estimated that the total
cost will be about £250,000.

The Lochaber Power Scheme

Another stage in the completion
of the Lochaber power scheme was
reached some time ago when the
tunnel connecting Loch Laggan
and Loch Treig was broken through.
The tunnel is 3% miles in length and
is one of the most important units
in the second part of the scheme.
It has a total drop of 41 {t., and the
point where the two halves of the
tunnel met was about 1,000 ft.
from the exit. The second part
of the scheme includes the con-
struction of two dams. One of
these will be across the River
Spean and the other will be erected at
the head of l.och Treig.

A Well-Equipped Fire Engine

A fire engine In use at Dagenham carries
practically all the equipment likely to be
required by a fire brigade. This includes
a chemical " foam " gemerator; a plant
employing methyl-chloride, a new chemical
extinguisher ; lifting gear for raising vehicles
under which people are trapped, and
oxygen apparatus for entombed divers.

.
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* The Priestman “Universal” Excavator -
=
- 1he Iriestman “ Universal” Excavator -
o 1
=0 L3 * "_1
Four Machines in One -
= S =
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MONG the many thousands of ingenious machines harbours and rivers i{ree from silt and mud. Thisis very
that engineering skill has placed at man’s disposal, important and necessary work, for many ot the world's
. . | s = . . - . .
one of the most useful is the mechanical excavator. largest ports are situated in the estuaries of rivers, mto
With this machine he 1s able to dredge his rivers, dig which every tide during its flow sweeps a vast quantity
cuttings for his railways, and excavate thousands ol of sand and silt. Although much of this i1s carried out
tons of material to prepare sites for the huge buildings to sea again by the ebb tide, a certain proportion 1s
of his cities. Apphances of this type also made possible alwavs deposited at slack water when the current 1s not
such wonderful achievements as the cutting of suthiciently strong to keep the suspended matter moving.
the Panama Canal and other wvast en- These accumulations would soon render a river un-
gineering works that have so greatly | navigable by large craft, and to maintain an open
benefited man- kind. Itisonlynatural, channel special dredging operations are regularly
therelore, tha:t Meccano Dboys carrted out. Apart from mud, however, much other
should be speci- ally 1nterested | material is picked up, including coal, preces of hemp and

in these machines,
for in addition to
their practical use-
fulness theyv form

wire, mooring ropes, bales of hay, railway metals, pigs of
lead, copper and iron, logs of hardwood, etc., that have
accidentally fallen into the water while being unloaded

RIS x from ships. In addition to this work the * Universal

splendid subjects QRN 1s useful for levelling surfaces in canal work, and may
for Meccano n D \H be also used as a floating crane. The conversion from a
models. ' N "“‘\\ grab machine to a crane 1s easily carried out 1n a few

Several different NS minutes, for it 1s only necessary to alter the lead
types of ex- RO\ of the grab opening rope and the machine is
cavators have e again ready for service. By a simple
been illustrated H\:“%T‘x. interchange of grabs, material ranging
in past 1ssues \\“HH from mud and sand to broken rock

of the “M.M.," & Ll Y&
and many of (338 Ve
our readers <
will remember the wonderful

“ Universal " machine that was

described and illustrated 1in the =%
February 1931 “M.M.” This fine S
excavator, manufactured by w. D. Priestman’s -

Priestman Bros. Ltd., of Hull fnemoigeis o

and London, 1s known as the Excavator. It is
driven by a Meccano

“ Universal " because it 1s capable steam Engine

of doing all classes of excavating mounied at the rear

\ : alkine s<she superstructure, an
work, simply by making shght is fitted with a grab

alterations to equipment. bucket. The model

1 . . ” may be used also
The article 1in the IFebruary %) jragiine and a

RN mayv be dredged or transported
e RN N with ease.

N For use as a grabbing
dredge the * Universal ”
is fitted with a double line
erab, which 1s
operated
by means of
two drums. Of
the two ropes
htted, one 1is
used for closing
the grab when
it 1s resting on
the bottom of

.

1931 1issue of the “M. M.  dealt crane, the river, for
with the application of the “ Universal’ for land | raising the loaded bucket to the top, and paying out
working, and now we intend to deal with 1ts use as a while discharging. The other rope is used for holding
floating or seli-propelled dredger. Incidentally we are the grab in an open position when discharging its load,
able to illustrate also a splendid Meccano model of this and also while 1t 1s being lowered to the bottom of
machine built by W. D. Priestman, Jnr., of Hull. | the river.
Priestman Bros. Ltd., have placed this model in the Hull For the benefit of readers who did not see the previous
Museum of Iransport and Commerce, as a permanent article dealing with this machine we will describe here
demonstration of the mechanical mgenuity of this the most important mechanical features.
type of machine. The two rope drums are mounted one behind the
For use afloat the “ Universal” is mounted on an | other, the closing and hoisting rope being attached to
undercarriage to which is bolted a cast steel roller path | therear drum, and the holding and opening rope operated
that 1n turn 1s bolted direct to the deck of a hopper by the one at the front. When the machine is working
barge, as shown in the accompanying illustrations. | as a draghne the latter drum carries the drag rope.
Several sizes of ‘“ Universals” are available, and the = Both drums are driven through machine-cut steel
power may be supplied by a steam engine, an electric gearing, and each 1s fitted with a friction clutch by which
motor or an internal combustion engine. it may be engaged independently. The clutches are of
One of the most interesting and useful applications = the contracting band type worked by a relay system, in

of the “ Universal’ 1is that of maintaining docks, | the operation of which a small brake band is used to
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actuate a large brake band, thus giving an extremely
powerful grip with an almost negligible effort on the
part of the driver. In addition to the relay clutches,
the closing rope drum 1s connected to the holding rope
drum by a slipping friction device that auto-
matically keeps the holding rope taut when
the grab 1s being raised in the closed position.

Damage that

might result if
the rope became

slack and en-
tangled 1n the
mechanism 1S
therefore avoid-
ed.

oot -operated
brakes are pro-
vided {for con-
trolling the
lowering of the
erab, and to
allow 1t to be
suspended 1N
mid-air when
necessary. To

simplify the work
of the driver the
clutch levers and
brake pedals are
inter - connected,
so that when the grab is being hoisted and reaches the
maximum height desired, the application of the brakes
automatically throws the clutches out of action, and the
load is transferred from the clutch to the brake without
any shocks whatever. Wear and tear on the machine
is therefore considerably lessened.

In order to reduce as far as possible any strain and
fatigue on the driver, all controls are arranged close
together and a comfortable seat 1s
provided, so that the driver sits 1n
tull view of the work with all levers
within easy reach.

The superstructure carrying the
j1b or boom 1s of the built-up girder
type and 1s mounted on a roller race
or slewing ring, so that it 1s iree to
slew 1n either direction throughout
the full circle, a feature that 1s of

considerable value in the case of short
radius machines for work afloat,

where the wvessel may not always
maintain an even keel.

The jib is sustained by several
strands of wire rope, the free end of
which is attached to a cast 1iron drum
fitted with a cast steel worm and
worm wheel. This gear 1s entirely self-
sustaining, and under no circum-
stances can damage occur to the jib
through 1nadvertence on the part
of the operator or accidental overwinding of the drum.

Two jib-head sheaves of machined cast steel bushed
with gunmetal and of unusually large diameter are
provided, the one for the hoisting rope having a wide
tread in order to pass the rope-to-chain connection
that joins the hoisting rope to the grab chain. The
jib-head sheave pin is drilled and fitted with a large
automatic lubricator, and a guard is provided to prevent
either rope from leaving its sheave.

An unsavoury load !

Priestman ‘‘ Universals '’ in use as grab dredgers. Each of the grab buckets has a capacity of 70 cubic ft.

The grab bucket of a Priestman
Excavator being hoisted

a canal.

Except for the method of mounting already men-
tioned, the “ Universal’ for use afloat 1s identical with
that for land work. In designing the fine model shown
here W. D. Priestman has elected to mount 1t as a land
working excavator. The modelis driven from a Meccano
Steam Engine, and includes slipping friction and relay
clutches on the two winding drums. When the grab
is on the “ spoil” the clutch of one of the drums 1s

engaged and the grab is closed and raised. Next the
brakes of both

drums are
applied, and the
crane 1s swivelled
so that the grab
i1s brought over
the point where
its contents are
to be deposited.
Then the hoisting
drum brake 1s re-

leased and the
erab opens. A
Roller Race 1s

used to repre-
sent the slewing
ring of the actual
machine.

The model,
which as will be
seen 18 mounted
on rail wheels, will carry out all the movements ol
its prototype, and is easily converted for working as
a dragline or a lifting crane by re-arranging the grab
opening and closing ropes in the manner already de-
scribed in connection with the actual machine. When
the photograph was taken the model was equipped with
a double-chain grab for working as a grab dredger.

We hope that with the aid of the details given in
this and the previous article, and
the accompanying  1llustrations,
readers will be able to build successtul
models of this type for themselves.
Those who do so are invited to
send photographs of their models
to this office, so that 1f suitable
they may be illustrated 1n forth-
coming issues of the “M.M."

For the benefit of readers who did
not see the article in the February,
1931 “M .M., which dealt with the
application of the " Universal = for
land working, it may be mentioned
that the alternative equipment In-
cludes three different kinds of jibs,
any one of which can be fitted in a
couple of hours. These jibs convert
the machine into wvarious kinds of
excavators, including a trench shovel,
navvy, dragline, skimmer scoop and a
orab crane. The jib that 1s fitted
| when the machine 1s used as a dragline serves also when
the machine is used as a grab excavator, and 1s supported
on a hoist rope attached to the lifting gear at the rear of
the machine. For navvy work a very strong jib 1is
required and this is connected to the revolving frame by
large cast jib feet, and is supported on a rope attached to
one of the main clutch operating drums. The jib attached
when the excavator is required to work as a skimmer

scoop is also used to excavate deep trenches.

of mud from the bed of

=
e = -y T ——
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OUR. BUSY
. INVENTORS

ECEW;'Z' INTERESTING PATENTS

A MOTOR THAT WILL TRAVEL ON LAND OR wrz

-
Tool with Many Uses | Oxygen Bricks Robot that can be Destroyed by a Word
The '""Echpse” 45 Tool has been 1in- I An invention for which 1t 1s claimed that It 1s said that the most recent robot,
vented for the purpose of enabling a large it may save hundreds of thousands of hves or mechanical man, can be destroyed by
vanety of metal-working tools to be used in peace and war 1s described as ' canned uttering a single word, the eflect of the
with a single holder. The tools, which | oxygen.” It consists of a briquette in combination of sounds being to upset
which a large quantity of ' the delicate balance oi the mechanism

beyond repair. The inven or has adopted
this novel plan in order to prevent i1t irom

being used for evil purposes, and he
will not sell his robot or disclose the
mysterious word that will shatter 1t.

perature  sufficiently to N The mechanical marvel cost
£6,000 to build and represents

; p ‘\‘ I I‘ ¥ L
cause it to give out oxygen >
steadily for hours at ordin- \\\‘\ the work of 14 years. It

it ary atmospheric pressure. It can talk, read, stand up,
i ary atmospheric | @é | oan ik isad, stand .

1s said that the briquettes can be wave 1ts

the gas 1s absorbed or fixed.
- This may be stored for years
- without deterioration, or
1\1’ | risk of fire or explosion, but
\*‘“:‘?‘* T a sh blow raises its tem-

'-.""~ "-..:"'-..;-.. _ € E].ITJ el

-Il'
L)

are vee-shaped at their ends, fit exactly, made for 6d. each, a surprisingly . generally at the word of
into vee slots at the ends of the heavily low cost 1in view ol the fact that each \\\\ ;f- command behave 1n
nickel plated holder. These vee slots are contains as much oxygen as one of the = almost human fashion.
so arranged that when the tool 1s fitted | steel cylinders now emploved for storing | [f placed 1n a hr:;vlh*-
into one end it is in line with the holder, eas under Ingh pressure. ) armoured tank with a
while at the other end it is inclined at such The invention is timely in view of the | Fig. 2. machine gun it could be
an angle as to allow clearance for the possibility of gas attacks In future wars, = given orders that would enable 1t to
operator’s fingers.. The tool 1s finally and it is suggested that the inbabitants ol destroy a regiment, and only a direct It
secured by means of a special knurled threatened towns should be provided with by a shell from a hHva gun, an unlikely
setscrew, briquettes for use when asphyxiating gases | contingency, could p1*11: it out of ;u::tu:n}
The tool is packed in a metal container are poured over them. lhe mmvention An army of well-trained robots of this
and will be found useful for amateur metal also could be used to supply oxvgen in description would be invincible and it 1s
workers, in the tool room and the garage, coal mines after disastrous explosions, chiefly in order to avoid developments
and also for electrical and plumbing work. when the deadly choke-damp may suftocate of this kind that the inventor keeps the
The six saw blades provided are tapered survivors of the catastrophe itself ; and control of his creation 1n his own hands.
to enable them to fit into awkward corners, they would be invaluable to the crews of } A Simple Stand for Motor Cvcles
and they may be employed for many submarines and other workers who are | _ |
classes of short stroke work where a hack | liable to accidents that may lead to death | A new and simple support for moto:
saw cannot be used. One of the slotting | owing to lack of air. | Eﬁﬂlﬂb ]lil:ES bcl::l} Jﬁtrﬂguceg. 1t !._stknn;ﬂg as
ades 18 specd WS} OTIE : - ne Lsway Sstand and consists ol two
e e e i o Armourplate Glass concentric steel tubes, the inner tube sliding

cutting the mica of a commutator, and |

the others may be used for slotting screw Further details are now available of inside the outer one, which 15 rnigidly
heads, clearing out corners of blind holes, Armourplate glass, referred to on page attached at each end to the frame of the
and manvy similar purposes. 842 of the “"M.M." for N(J"L’[‘_I]]bﬂl', 1932, cycle. When_the stand i1s to be used. the

Flat and half-round scrapers with | This has a far greater mechanical strength edge of the imnner tube 1s pressed down |
Ld[’L[H”}r eround L-llttlﬂi: edges are included, than ordinary glﬂ.?}ﬂ, j:ﬂf a sheet 3 in. with the foot until 1t rests on the gl'ULH.’.lil.
and the usefulness of the tool is greatly | 1in length and +1n. in thickness will A pawl on the outer tube thf;n engages with
extended by the addition of a file and a support a weight of more than 3 cwt., a rack and locks the stand in position. A
slitting knife that may be employed for merely bending slightly under 1ts load. kick of the heel releases the pawl when
cutting leather belting and lead sheeting, Its superiority to ordinary glass in this necessary, and the inner tube then immedi- -
cleaning sparking plug points, cutting out respect was shown in tésts carried out ately springs back into its normal position.
saskets and other tasks of this kind. in the National Physical Laboratory, ['he stand 1s easily clipped to the irame ol
" The illustrations on this page show where heavy steel balls, that shatter | a motor cycle and is brought into use 1n a
the ‘" Eclipse ” 45 Tool being used for ordinary glass when dropped upon 1t second. It i1s equally effective on hills and
sawing in an awkward corner (big. 1), from a height of 12.71n., were unable on the level, and when necessary the lower
cutting out a gasket (I1g. 2), slotting a to break a sheet oi 'Ermmupl ate glass end of the inner tube may be pressed mnto
broken stud (Fig. 3), and scraping a big end unless they fell at least 10.21t. before turf or soft ground in order to obtain a
bearing (Fig. 4). They are reproduced by striking 1t. A more dramatic prool solid foundation.
courtesy of J. Neill & Co. (Sheffield) IL.td. of its amazing strength was given recently,

when a crate contamning three young

elephants was suspended from a small

~ sheet.
Armourplate glass 1s made {rom ordinary =
polished plate glass by subjecting it
. to a toughening process. When broken
it forms small [ragments that have no
dangerous cutting edges and can be
handled without risk, but 1t cannot Dbe

drilled or cut with a diamond, for 1t
collapses as soon as the skin 1s penetrated. : J




Electric Clock Without Gear Wheels

While one group of scientists have been
devising electrical machinery to run at

higher and vyet higher speeds, another
group have gone to the opposite extreme by

perfecting an electric motor that revolves
only twice a day. This
motor has been produced
in the Research ILabora-
tories of the Westinghouse
iLlectric Company, and there
would be mno difficulty in
constructing one of similar
tyvpe that would make only
one revolution a vyear!
The new slow-moving motor
1s of the synchronous type,
1ts speed being fixed by the
irequency of the alternating
current employed to drive
it, and 1t has been developed
for use i1n the gearless clock
ilustrated on this page.

Ordinary clocks, whether
driven by a spring or by an
electric motor, make use of
gear wheels to give the
various hands and pointers
their correct speeds. In the
new clock four synchronous
motors are united into one
mechanism 1n which the
only moving parts are four
rotors driven directly at the
required speeds. One of the
four rotors makes one revo-
lution a second, and the
passage of a spot painted on
1t shows how each second of
time 1s passing. Two other
rotors require a minute and an hour
respectively for a complete revolution,
and these drive the seconds and minute
hands on the face of the clock. The fourth
rotor revolves once 1 12 hours and i1ts
movement 1s transmitted to the hour hand.

The clock is silent in operation, and has a
perfectly smooth motion instead of the
jerky movement given to ordinary clocks
and watches by the escapement mechanism
employed. If the four points of wear were
to be sealed in oil cups, and jewels used
for bearings, a clock of this type would run
for an indefinite period without attention,
for regulation is automatic.

Double-Acting Petrol Engine

The aim of one of the most recent
innovations in connection with the 1n-
ternal combustion engine 1s to give a
positive drive on the upward stroke of
the piston as well as on the normal power
downward stroke. T1he new engine 1s the
equivalent of a double-acting steam engine,
and has been designed by an American
engineer. lIts piston 1s longer than the
usual type, and a stationary bulkhead,
fitted with piston rings, divides the space
within it into two portions. The bulkhead
1s rigidly attached to the cylinder walls
and its supports do not interfere with the
movement of the connecting rod.

A slot in the wall of the piston places
the space above the bulkhead in con-
nection with a wvalve chamber provided

with inlet and exhaust wvalves and a
sparking plug. A charge admitted to
this space during one of the upward

strokes of the piston 1s compressed by
the return movement and fired at the
end of the downward stroke, this driving
the piston upward again. In this manner
two power strokes are obtained i1n each
cycle, instead of one as in ordinary
engines using the four-stroke principle.

An el-eﬂri:: clock that has no gear wheels.

of the driver.

duced by means
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Car with Automatic Gear Box

An Australlan 1nventor who 1s only
24 vyears of age has designed a gear box
that enables a car to be started on a hill
with a gradient of one in seven, and to
be driven at speeds varying from a crawl

of the Westinghouse Electric Company.

at less than walking pace to the maximum
of which the car is capable.
the new gear box in a road vehicle makes
it as flexible as a steam locomotive, and
the only controls required in addition
to the throttle lever are the brake and
reverse levers.

The secret of the invention is a form of
transmission that provides the mhnitely
variable gear that has long
been the ideal of all motor car
engineers. A pair of centrifugal
welghts are mounted In a cas-
ing that forms the flywheel of
the engine, and as the engine
speed 1ncreases these swing
outward from the shaft round
which they rotate, and auto-
matically adjust the gear ratio
to suit the speed and gradient.
lLvery possible ratio from a
direct drive to one of 50 to 1
1s avallable, and the correct
gearing comes into action with-
out intervention on the part

A Reproducing Typewriter

A device has now been pro-
of which
coples of circular letters may
be automatically typed instead
of being printed or reproduced
by stencilling. The names and
addresses and anvy individual
details necessary may then be
added by means of the same
machine, thus giving the circu-
lar the personal touch that
distinguishes an original letter.

1The 1invention 1s a develop-
ment of the principle of the

player piano, for the original is  phe Automatic Change- £1Ving machine installed at
not l'E:rlle.r a typed letter, but a giving Machine described on Oxford Circus Station on the
perforated roll of paper. Holes this page. l.ondon Underground Railwavs.

1he use ot

For our photograph we are indebled to the courtesy

=

are punched 1n this roll by means of a
machine provided with a standard key-
board, each character being represented
by a definite combination of h<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>