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MOTOR LORRIES C L O C K W O R K STEAM LORRIES
TOYS

British Made

Entirely new series of well-known Lorry

designs on either Motor or Steam Chassis.

Each Toy is approx. 937 long and all types are
fitted with hook for Trailer.

STURDY CONSTRUCTION
STRONG CLOCKWORK
SOLID RUBBER WHEELS
HANDSOME FINISH

TIPPING LORRY, TANK LORRY
DUST CART or BOX VAN

Price 1 /- Each

For either series

Also available as a complete Fleet (Steam or
Motor) of four different Toys and a Trailer
In a container box,

PRICE 5/- COMPLETE

TRAILER. Can be used with

any type of Motor or Steam
Lorries. Price 6d.

Nng Climbing Tanks and Tractrs

Iri-a

VWHIPPET TANK. A minia- TRI-ANG TRACTOR No. 1
TIGER CLIMBING AND FIGHTING ture of a fighting ctank. (NIPPY). Climbs abstacles in
TANK No. 2. A poawerful climber, made Strong motor, control lever. a marvellous way. Powerful TRI-ANG TRACTOR No. 2. Steel
of steel, with wide rubber bands. Swivel- Steel wheels with thick clockwork motor geared to construction, cellulose painted  red
ling gun turret with firing device. Control rubber bands. Swivelling steel wheels. Thick rubber Reliable motor with control lever,
lever and paowerful motor. Length 107 gun turret. Length 517 bands. Control lever Rubber bands on steel wheels
Price 4/17 Price 6d. Length 517, Price 6d. Length 8!". Price 2/1 1

ASK FOR "“TRI-ANG"” TOYS AND GET THE BEST

ON SALE AT ALL TOY SHOPS AND STORES

BI'OS. TRI-ANG WORKS, Morden Rd., London, SW.19
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Parachuting for a Living

Parachuting seems a most extraordinary method of making
a living, yet we find Mr. John Tranum, a young American of
Danish origin, deliberately choosing this career, and apparently
thriving on his “ ups and downs " in the world. Mr. ITranum 1s
admittedly out to provide the public with the thnlls they demand,
but his demonstrations and those of other professional * jumpers "
have done a great deal to
draw attention to the prac-
ticability of the parachute
as a live-saving device.
After Mr. Tranum's delayed
drop of some 3% miles in
May last, readers clamoured
to know how 1t was done,
and this month the famous
parachutist tells us all

about 1it.

“One hundred
per cent.  Boy’”

A collection of the most
popular toys of boys of all
the mnations of the world
would show a great variety
of types and forms, but if
they were carefully sorted
out it would be found that
the majority were toys that
" worked "' 1n some way, or
could be used for some
definite purpose. Normal
boys are full of life, and
they want toys with which
they can express their
activity of mind and body.

An interesting example of
the universal appeal of toys
that ** work " was provided
by the visit to England of
the Emir of Katsina, a native State in Northern Nigeria that is said
to be at least 1,000 yvears old. The Emir brought with him his
two small grandsons, and they had a really wonderful time. 'lhey
were enthusiastic over everything they saw in the new world
around them, but when it came to toys they fairly bubbled over
with joy.

Each day of their visit was full of adventures, but I am certain
that two afternoons in particular will live long in their memones.
The first was at the works of Lines Bros. L.td., at Merton, London,
where they revelled in the thrills of riding in the firm's electric
motor cars, as is well shown in the photograph on page 61/. 'The
other afternoon began with a visit to the works of Lever Bros. L.id.
at Port Sunlight, and ended in the presentation to them by the Lord
Mavyor of Liverpool of two Hornby Train sets, the gift of Mr. Frank
Hornby, M.P., Managing Director of Meccano Ltd. Our photo-
geraph shows the Lord Mayor initiating the youngsters into the
mysteries of the trains, while the Emir listens with the grave
interest that i1s characteristic of him.

[ asked a friend of mine who was with the visitors during their
stay in Liverpool what he thought was the reason for the remarkable
popularity of the little Katsinans over here.  They were popular,”
he replied, ‘* because they are one hundred per cent. " boy ' .”
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The grandsons of the Emir of Katsina admiring one of the Hornby Trains, the gift of Mr. Frank
Hornby, M.P., Managing Director of Meccano Ltd., presented to them by the Lord Mayor of Liverpool.
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A Great Civil Engineer

A link with many great civil engineering achievements has
been severed by the death of Sir Ernest William Moir, Bt., at the
age of 71. On the conclusion of his training Sir Ernest joined the
staff of Tancred, Arrol and Company, and was engaged on the
construction of the Iorth Bridge. Although then only in his
twenties, he was given the responsible task of superintending the
erection of the southern
cantilever, which he carried
through successfully. From
bridge-building he turned
to burrowing beneath rivers,
and it is in connection with
sub-aqueous tunnelling that
he will be chiefly remem-
bered,

Sir Ernest was Resident
Engineer of the first tunnel
under the Hudson River,
New York, and the success
of this ploneer work was
due largely to a new type of
shield that he had designed
to enable work to be carried
on in compressed air. While
engaged on the construction
of this tunnel he was faced
with another  problem,
known as caisson sickness.
This trouble seriously affect-
ed the men working In
compressed air, and 1t was
caused by the solution 1n
the blood of the gases of
the air. The sickness com-
menced when the men
returned to the upper air,
for the gases that had been
forced into the blood by the
high pressure in the working
chamber were then released
‘and formed bubbles in the blood vessels. The result was an attack
of severe pain known as ‘' bends.” Sir Ernest overcame this
trouble by introducing an air lock, in which the men who had been
working in compressed air remained while the pressure was lowered
so gradually that no ill-effects were experienced. 1he widespread
adoption of this method of preventing bends has saved many
lives during tunnelling operations in which it was necessary for
men to work in compressed air chambers.

Other tunnels on which Sir Ernest was engaged were the Blackwall
Tunnel under the River Thames, and four gigantic tubes under
the East River, New York, for the Pennsylvania Railroad. 1he
latter tunnels had to be driven through treacherous rock and
quicksand, and at one period almost every day brought fresh
difficulties and delays. Sir Ernest showed the greatest courage
and perseverance in tackling the problems as they arose, and
was always ready to take his share of the danger that often
threatened the men working underground.

Sir Ernest was also concerned in important dock schemes. He was
chiefly responsible for the extension of the Admiralty Harbour at
Dover, and later he carried out similar work at Valparaiso and
Antofagasta, two Chilean ports that he transformed into sound
harbours by building colossal breakwaters.
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Machining Ships’ Propellers
A New Type Vertical Boring Mill
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UR cover illustration this month shows a large ship’s
propeller being machined 1in an English engineering
shop. After the rough casting i1s received from
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able upper and lower bearings, the upper one of which is of
parallel shape and the lower one of double cone form.
For sawing and for big facing operations the spindle is

the foundry a great deal of machining has to be done on
it before it is ready for fitting to the propeller shaft,
and several powerful machines have been designed
specially for work of this kind. In this article we

describe one of the latest types of these machines,

known as a Vertical Boring Mill, made by George

chester.

Richards & Co. Ltd.,
of Broadheath, Man-

Some of the pro-
pellers for large ships
weilgh over 50 tons,
and the machines on
which they are bored

need to be substan-
tially buit and of

great rigidity to

withstand the hheav}f AT
AN
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strains immvolved.
This kind of work
also entails ample
table space and
special tool feed ad-
justments, and the
machine we are now

dealing with has been
specially designed to
meet these require-
ments. It i1s suitable
for machining the
bosses of all kinds of
propellers, including
those for the largest
ships afloat.

The machine was

built for J. Stone &
Co. Ltd., of Deptford, London, and the illustrations
here show it at work on their premises. It will accommo-
date work up to 17 ft. in diameter with the uprights in
their normal position, and by moving these rearward it
1s possible to machine a 25 ft. diameter job. The
machine 1s fitted with a swivelling tool head on the cross-
slide and a centre head of special design, the swivel head
being used to cut the slot for the key that locks the
propeller 1in position on its shaft, and the centre head
for sawing, boring, facing and recessing operations.
Contrary to the usual practice in boring machines, the
huge work-table on which the propeller is clamped
remains stationary during these operations. It is
interesting to note, however, that all the necessary
mechanism 1s included to enable the machine to be used
as an ordinary boring mill when desired.

T'he massive centre head embodies a spindle of large
size¢ and great strength that drives a 6 ft. diameter
crcular saw and the boring and facing arms. The
spindle is made of carbon steel and revolves in adjust-
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A general view of the large Verlical Boring Mill described in this article.
large propellers, and was built by George Richards and Co. Ltd., Manchester, to whom we are indebted
for our illusirations.

driven by means of high ratio worm and wheel gear,
while for boring operations a low ratio worm and wheel
gear 1s employed, the change over being effected quite
easily by the movement of a lever in the centre head.
This lever can be seen marked A in the general view of the
machine reproduced here. The final drive to the spindle
1S by means of a
double helical steel

pinton mounted on a
steel multi-splined

shaft and a double
helical wheel mount-
ed directly on the
spindle. The spindle
can be driven at
speeds varying from
siX to 93 revolutions
per minute, the
speeds being obtain-
ed as follows. The
gear-box for driving
the centre head,
which together with
1ts motor 1s mounted
on the left-hand end
of the cross-slide,
provides two
mechanical changes,
and two further
changes are available
on the centre head
1tself. These, to-
gether with the use
of a rheostat that
controls a 2 to 1
variable speed motor,
enable any desired Intermediate speed between six
and 93 r.p.m. to be obtained.

The first operation in machining a propeller 1s the
removal of the riser from the boss. This 1s carried out
by a 6 {t. circular saw, provided with inserted segmental
teeth. The saw 1s spigoted on the flanged end of the
centre head spindle, and is secured in such a way that
there are no screw heads or other parts projecting
beneath the surface of the saw. 'The saw runs at a
peripheral speed of 111.5 ft. per minute, the feed being
obtained by traversing the head along the cross-slide.
lhe rate of feed can be varied from 1% in. to 6 in. per
minute by means of changeable gears. A horizontal
rapid power traverse is provided to the centre head, and
vertical rapid power traverse is supplied to the slide on
the head.

1he niser 1s sawn off the boss at four cuts as follows.
lhe centre head with the saw is traversed along the

cross-slide from right to left and a cut taken across
the riser. The saw 1s then withdrawn and returned

Itis designed specially for machining
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by the rapid traverse gear 1n readiness for the next cut. ‘ this being accurately recorded by the rule and vernier
The table is then revolved through 90 degrees and a on the driving slide, and firmly locked in position. The

second cut taken, and the same procedure 1s adopted
for the third and fourth cuts. After each cut wedges

are inserted in the slot or * kerf " to prevent binding
of the saw. Index lines are provided on the periphery
of the table for conveni-

ence 1n rotating the table |

the correct number of de-
grees for each cut, and
the table is firmly locked
during sawing by means of
a clamp, which 1s marked
C in the illustration on
the opposite page.

On completion of the
sawing operation, the riser
1s lifted off and the boring
and facing operations are
commenced.

lhe saw 1s removed
from the centre head and
a boring bar with its self-
acting mechanism sub-
stituted for boring the
hole tor the shaft. In the
finished propeller the bore
1s tapered to fit a corres-
ponding taper on the shaft. The boring bar is first of
all carefully centralized by means of a rule and vernier
fitted on the driving slide to the boring bar, the bottom
end of the bar being keyed to and guided by a ball joint
in the centre of the table. Several cuts are taken until

a n:_:liameter about §1n. less than the small end of the
finished taper bore is reached,

when the tool head is re-
moved and another head for
step boring mounted on the
bar. By means of this head a
series of steps are bored
through the boss, adjustment
to the tools for the different
diameters being provided on
the head itself by means of
a graduated dial.

The depth of each step is
predetermined, 'and a depth
control mechanism auto-
matically stops the feed
when the required depth 1s
reached. Ihis i1s accomplish-
ed through the indexed dial
of large diameter seen at (& in
the general view of the
machine. The dial mechan-
ism is driven from the spindle
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The 6 {t. diameter saw.in operation sawing the riser off a large propeller.

taper boring head is then fed through the boss until
the hole 1s correctly finished to size.

A particularly interesting feature connected with the
boring operations is that the boring head, after each
pass through the hole, 1s
quickly returned to the
top in readiness for the
next cut, by means of a
small motor with a flexible
shaft drive.

When the boring and
facing operations are com-
pleted the centre head is
traversed to the left-hand
end of the cross-slide and
the right-hand or slotting
head then brought into
position. The ram of this
has a maximum stroke of
7 ft., variation of which 1s
effected through the dial
D on the end of the cross-
slide. The ram 1s driven
by an independent revers-
ing 15 h.p. electric motor
mounted behind the cross-

slide at the right-hand end. L.

Three large chutes are provided in the table to facili-
tate the removal of the cuttings, which fall through the
large hole in the centre of the spindle into a tank placed
in the foundation. This tank runs on rails and can be
withdrawn from underneath the spindle and lifted
out for emptying,

As already mentioned, all
the necessary mechanism 1s
included to enable the
machine to be used as an
ordinary boring mill when
desired. For this purpose
the driving mechanism pro-
vides six speed changes to
the table which, used 1n con-
junction with a 50 h.p.
variable speed motor, give a
full range of speeds to the

table.
For turning the table

round slowly for spacing pur-
poses when two or more
keyways have to be cut 1in
the boss, special reducing
gears are incorporated 1n the
drive, giving a minimum
peripheral speed to the 14 ft.

in the centre head. and one | U i S & % 1 Jdiameter table of 10 ft. a

revolution of the pointer
round the dial 1s equivalent
to a continuous down feed to the boring head of 6 ft.
If the length of step required is less than this amount
the pointer 1s set to read accordingly on the dial, and
when zero on pointer and dial coincide the feed to the
head 1s automatically stopped by the action of a small
limit switch.

After the step boring process the boss is face-machined
across the top by means of the double facing arm.

Next follows the taper boring, and for this operation
the tool bar 1s first swivelled over the desired amount,

View showing the slolling ram in operation.

minute, which greatly facili-
tates the setting of the imndex

lines on the periphery of the table to the pointer provided.
This slow speed is used also for turning the table to the 90
degrees positions during the sawing operation.

Efficient lubrication is a matter of the utmost import-
ance in any heavy boring mill, and in this machine 1t
has received special attention. The bearings on the
lower part of the machine, including the main spindle
and table bearings, are lubricated by two mechanical
forced feed pumps, the larger of which can be seen at k.
These provide a continuous supply of oil.
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V.~—HULL

WENTY-TWO miles inland the broad River Humber receives
the waters of its tributary the River Hull, and at the time
of the Norman Conquest a village known as Wyke stood

near this junction. This village was the origin of the present
great city and port of Hull. Under Norman influence Wyke
became a place of importance and a busy port, and in the course
of i1ts development it appears to have absorbed the neighbouring
village of Myton, as in some old records it is referred to as Myton-
Wyke. Another name, Wyke-upon-Hull, is given to it in a
Charter dated 1160 by which the place was granted to the * monks
of Meaux’ by ‘" Maud,
daughter of Hugh
Camin.” Just over 100
years later, in 1278,
the monks obtained a
license to hold at Wyke-
upon-Hull a market
every Thursday, and a
two weeks' fair com-
mencing on the eve of
Holy Trinity.

In 1298 Edward 1
visited the town while
returning from the battle
of Dunbar, and he was
so 1mpressed with its
advantages as a com-
mercial port that he
obtained it from the
monks 1n exchange for
other lands in Lincoln-
shire on the other side of

the Humber. The King
renamed 1t Kingston-
upon-Hull, and issued
& proclamation in which
he oftered special ad-
vantages to all who
would settle there. He
followed this up a year

later with a Charter
constituting the town

a 1ree borough, and

granting it the right to hold markets on Tuesday and Friday
in each week, and a 30-day fair beginning on St. Augustine’s
Eve. The natural harbour formed by the mouth of the River
Hull was improved, and in 1303 the King sent Commissioners
to find out the best routes for new roads to the town, and how
the roads could be constructed. A little later a ferry service
was established between Hull and Barton. in Lincolnshire, and in
1321 the King authorised the construction of ‘“a wall of stone
and lime © and a ditch round the town to protect it from attack.
~ Ringston-upon-Hull is still the official name of the port, but
it 1s generally referred to simply as ** Hull,”” and we will therefore
use this shorter and more convenient name in this article. The
town increased steadily in size and prosperity, and in 1359 it
was able to supply as many as 16 ships and 466 seamen toward
equpping the Navy for war against France. During the reign
of Richard II the fortifications were repaired and a strong castle
was built on the east side of the River Hull. In the 15th century
the problem of obtaining a sufficient supply of fresh water for
the increasing population arose, and in 1440 a Roval Charter
was granted to the burgesses of the town giving them Hessle

An aerial view of the Grain Silo, King George Dock, Hull, The illustrations to this article are reproduced which faced the old
by courtesy of the London and North Eastern Railway.

and several other neighbouring places as additional sources of
fresh water. The Charter declared also that these places ** with
the town itself should become the county of the tbwn of Kingston-
upon-Hull.”” Apparently the fortifications again fell into
disrepair, and when Henry VIII visited the town in 1541 he
ordered the construction there of a castle and other fortifications.

Hull stands upon a level plain so low that embankments are
necessary to protect it from inundation, and much damage was
done by floods in 1527 and 1549. Deliberate flooding was carried
out on one occasion during the Civil War. Most of the inhabitants

were Rovalists, but the
town was garrisoned by
Parhamentarians, and
in 1642 they withstood
a slege of six weeks.
Finally the Governor,
the second Baron
Fairfax, compelled the
attacking Royalists to
retreat by opening the
sluices and flooding the
surrounding country.
During the 16th and
two following centuries
the trade of the port
does not appear to have
developed much, and
no docks were built
at Hull until towards
the close of the 18th

century. In 1774 an
Act was passed by
Parhament authorising
the construction of a
dock on the site of
the old fortifications on
the nght side of the
River Hull. Theentrance
| AT A to this dock was to
‘E *1—" - TN be at the upper end

: ' of the old harbour,

-

part of the town. The
dock was built by the newly-formed Hull Dock Company. It
was 1,730 ft. long and 250 ft. wide, and was known as the Old
Dock. Twenty-six years later the company built the Humber
Dock, 914 ft. long and 342 ft. wide, at the south end of the town ;
and eventually these two docks were connected by a third and
smaller one, 645 ft. long and 238 ft. wide, which was named the
Junction Dock. In 1855, to commemorate the wvisit to Hull
of Queen Victoria and Prince Albert in the previous year, the
Old Dock was renamed Queen’s Dock, and Junction Dock was
renamed Prince's Dock.

The three docks, with the rivers Hull and Humber, encircled
the old portion of the town and, being almost in the centre of
the city as it i1s to-day, have been known as the Town Docks.
Queen's Dock has recently been filled in, however, and the site
purchased by the Corporation for the construction of a boulevard
for the city. The other two town docks, although now fairly
old, are well equipped for the handling of general cargo, and
are much used by vessels engaged in the coastwise and Continental

trades.

The introduction of railways and the development of steamships
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wagons for immediate despatch, or into transit sheds.

The most important development undertaken by the North
Eastern Railway, however, was the construction of the King
George Dock, completed in 1914 ; this is still the largest dock
on the North East coast, and i1s equipped on the most modern

lines. It has a water

gave a great impetus to the trade of the port, and the opening
of the Hull and Selby Railway in 1840 established railway com-
munication with Hull for the first time. A small dock called
the Railway Dock, three acres in extent and opening from the
Humber Dock, was completed in 1846. Four years later further

accommodation for

shipping was provided
by the completion of
the Victorita Dock on
the east side of the
River Hull. This dock
had a water area of
about 124 acres, and
in 1863 an extension
at the east end increased
this area to about 18
acres, In addition to

the entrance from the
River Hull, the dock
can be entered from
the River Humber by
way of a tidal basin.
It is interesting to note
that the east end of
the dock partly covers
the site of an old citadel
that commanded the
Humber and the mouth
of the Hull until about
1863. The citadel was
equipped with a battery
of 21 guns.

The steady growth of
industry and the rapid
development of steam-
ship construction made
necessary corresponding
increases in the shipping
facilities and accommodation of the port, and in 1869 the Albert
Dock was opened by the Prince of Wales, afterward King Edward
VII. In time even this accommodation became insufficient,
and an extension was constructed at the west end of the dock
and was brought into use in May 1880, when the name of the
dock was altered to Albert and Wililam Wright Dock. The
extended dock in 4,928 ft. long, varies in width from 220 ft.
to 420 ft., and has an area
of 284 acres.

A few vears later the
line of docks along the
north bank of the Humber
was extended upstream by
the construction of St.
Andrew's Dock, which has
a water area of nearly 104
acres. Additional railway
communication with the
port was provided by the
opening of the Hull and
Barnsley line in July 1885,
almost simultaneously with
the completion of the
Alexandra Dock that had
been built by the railway
company 1n connection with
their line. At the time of
opening this dock was the
largest on the Humber. It
has a water area of 463
acres, and i1s situated east
of the Victoria Dock. Sub-
sequently an extension,
covering 74 acres, was
constructed at the east
end of the dock.

In 1893 the Hull Dock
Company disposed of their
property to the North Eastern Railway, who until then had not
possessed any docks at the port. The new owners built the
St. Andrew’s Dock extension of 9 acres, carried out many improve-
ments in the dock and riverside facilities, and in 1907 built the
Riverside Quay, on the Humber side of the Albert and William
Wright Dock. This quay i1s 2,500 ft. long, and is capable of
extension to 6,000 ft. or so when increased trade makes it necessary.
It varies in width from 85 ft. to 150 ft., and the water alongside
1s sufficiently deep to enable vessels to berth at all states of the

tide. lhewr cargoes can be discharged direct into railway

General view of the King George Dock, showing Salt End oil installations in the background.

_—

Riverside Quay, on the Humber side of the Albert and William Wrigh

the quay is sufficiently deep to enable vessels to berth at all states of the tide.

area of nearly 53 acres,
and there 1s provision
for future extension to
85 acres. The dock 1s
constructed on low-lying
land, of which the greater
part formerly flooded
at high water, and the
area reclaimed for the
. dock estate totalled
about 206 acres. Access
to the dock is gained
by an entrance lock
750 ft. long and &5 ft.
wide, and divided into
two pens 500 ft. and
250 ft. long respectively ;
and the depth of water
on the sill is 42 ft. 34 1n.
at high water of spring
tides.
In 1922 the Hull

and Barnsley Railway
amalgamated with the
North Eastern Company,
and when the grouping
of the British railways
took place 1n January
of the following vyear
the North Eastern Rail-
way became part of
the present L.N.E.R,,
who thus became sole owners of the Hull Docks.

The docks of the port now cover a total area of 210 acres and
have more than seven miles of river frontage, 12 miles of quay
and approximately 600 acres of open storage space. lhe port
is well equipped for handling the many different classes of goods
dealt with, and the dock equipment includes 239 hydraulic, steam
and electric cranes, ranging in capacity up to 40 tons. lhere 1s
also a 100-ton steam crane,
an 80-ton steam sheerlegs
and an 80-ton self-propelled

electric floating  crane,
together with numerous
coaling appliances.  The

extensive warehouses have
a total capacity of 207,000
tons of general goods and
more than 350,000 quarters
of grain,

Hull has always been
recognised as a base for
trade with the Western
European countries. In
recent years, owing to the
development of the dock
accommodation and facili-

ties, and the extensive
raillway and water com-
munications, 1t has also

become the centre for over-
seas trade and a tranship-
ment point for commerce
between the Continent and
far-distant countries. There
are regular sailings between
Hull and all the principal
ports of the world, including
weekly or more {requent
sailings to the Continent.

The trade of the portis of the most extensive and varied character,
and covers on the import side practically every commodity required
for the population and industries of the Midland, Eastern and
North Eastern counties of this country; as well as the export
of the manufactured and partly-manufactured articles from
those great industrial areas. Nearly 12,000,000 people live within
the area for which Hull claims to be the principal and natural
port of collection and distribution.

One of the most important branches of the trade of the port

is the fishing industry, which provides employment for nearly

t Dock. The water alongside
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one-fifth of the population of the city ; and during 1932 the huge
quantity of 241,548 tons of fish was landed at the port. St.
Andrew's Docks, at the western extremity of the dock estate, are
devoted entirely to this trathc. 1he north side of the docks 1s
reserved for the landing and marketing of the fish, and the stages
there, each under cover and provided with an adjacent railway
siding, have a total length of 3,400 it. On the south side of the
docks facilities are prm:rlmi for supplying coal, 1ice and provisions
to the 300 trawlers engaged in the industry; and the coaling
apphiances have a maximum capacity of 400 tons per hour. At
the west end of the docks there are four slipways with electrically
operated cradles and 1 addition a side slipping berth; also a
considerable acreage of fish-drying grounds.

The nearness of
Hull to the great
Yorkshire wool
factories  makes
the  port the
natural and
cheapest inlet for
the wvast quan-
tities of raw
materials used in
the industry, and
the wool trade
through the port
has rapidly i1n-
creased during
recent years. The
large wool ware-
houses at the
King George and
Alexandra docks
are equipped with
modern electrical
machinery for the
quick handling of
the wool. Grain
1s another import-
ant  commodity
handled in large quantities at the port, and spacious warehouse
accommodation 1s provided at the Albert and William Wright
Dock and Riverside Quay, and also at the King George Dock
where there 1s a large reinforced concrete grain silo with a capacity
of 40,000 tons of grain. Three grain ﬂupa can be [iiﬁtllﬂlrgﬂd
'-31muit*munu~3h to the silo by means of convevors that work 1n
ferro-concrete tunnels under the quays.

lo deal in detail with all the various commodities imported
into and exported from Hull would make monotonous reading,
Mention must be made, however, of the timber Imports from
Scandinavia and the Baltic, which are handled at Victoria Dock ;
and the fruit, vegetable and provision traffic, which is dealt with
at the Albert and Willham Wright Dock and at the Riverside
Quay. On the quay fruit sales are held only a few yards from the
point where the fruit is Ianded, and the purchaqed goods can be

loaded direct into the buyvers’ wagons for conveyance to destination.
Considerable quantities of frozen meat are brought from the
Dominions and South America to Hull, and there are three cold
stores with a total capacity of 700,000 cu. ft. provided for this
trade, two at the docks and one at Blackfriargate, in the centre of

the city. The import of petroleum is another and growing branch
of the port’s trade, and facilities for the large ocean-going tankers
are provided at Salt End, on the River Humber, where the L. N.E.R.
have constructed two deep-water piers. The principal oil com-
panies of the country have erected extensive storage tanks at Salt
End, and o1l can be pumped direct from the overseas vessels to
these tanks. The L.N.IE.R. have also provided facilities there
for dealing with molasses in bulk.

I'he port 1s very convenient for the export of coal, and this
15 shipped 1n large quantities from the collieries in the West and
South Yorkshire, Nottinghamshire and Derbyshire coalfields.
The trathc 1s dealt with at wvarious docks, including Alexandra
Dock, which 1s equipped with seven hydraulic coal hoists each
capable of ship-
ping at the rate of
400 tons an hour,
and at an adjoin-
Ing  river  pier
where there are
two electric belt
conveyors each of
which can load
600 tons of coal
an hour. Similar
but larger coal
conveyors are
provided at the
Victoria and King
George docks, the
two conveyors at
the former having
a delivery capacity
of 630 tons an
hour, and the two
at King George
Dock of 800 tons
an hour. The

(Top) Unloading fruit at the Riverside Quay. (Bottom) Coaling Belts and Hoists, King George Dock. Each of the two EqUiPmﬂﬂt of this
convevors shown has a delivery capacitly of 800 tons an hour.

dock includes also
a twin-hydraulic
coal hoist in which each hoist can load 500 tons an hour.

Hull 1s also an important passenger port and, as mentioned
earlier, the Riverside Quay enables vessels to depart on a timetable
independent of the state of the tide. At the west end of the quay
there is a fine passenger station that includes Customs examination
and waiting rooms where passengers can pass direct on to the boats.

[t is essential that a modern port such as Hull should possess
ample facihities for the repair and overhaul of shipping, and there
are two well-equipped graving docks at the Alexandra Dock. lhe
first of these docks 1s 528 ft. long, 56§ ft. wide at the entrance, and
the second 580 ft. long and 61 ft wide at the entrance. There are
also two graving docks at the King George Dock, the first of which
15 4664 ft. long and 66 ft. wide at the entrance, and the second
5681 ft. long and 72 ft. wide at the entrance. These two docks are
served jointly by a 25-ton travelling crane. In addition there is a
graving dock adjoining the Albert and William Wright Dock. This
1s D01 ft. long and 50 ft. wide at the entrance, and has two side
berths for accommodating trawlers.

We are indebted to the courtesy of the London and North Eastern
Railway for much of the information contained in this article.
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- Modern Locks and How They Work

Cipher Combination with 100 Million Changes

By Vincent J. M. Eras

E
E

IN common with many other articles in general use, locks are
among the accepted facts of modern life. Few people give them
a moment’'s thought until they go wrong, and still fewer take
the trouble to investigate their mechanism and learn how thev
work. Nevertheless there is as much difference between a bad lock
and a good one as there is between a flimsy toy boat and a battle-
ship ; and though a toy boat does give pleasure in its brief spell of
life, a flimsy lock creates nothing but irritation. It is valuable
therefore to have a knowledge of locks,
and to be able to judge how far to trust
one and thus avoild purchasing a lock that
could make only a pretence of safe-
guarding one’s property.

By far the most important thing
about locks 1s the principle that
governs their locking mechanism—in
other words, their security against pick-
ing. All the well-known lock inventors,
Bramah, Cotterill, Tonks, Chubb, to
name only a few, had their distinct
methods, but for all practical purposes
there are now only two systems in really
wide use. These are the pin tumbler
locking device as applied to cylinder gyg 1
locks, and the lever lock. Each of these '
principles may be explained quite simply,
and therefore it 1s an easy matter to acquire an understanding
of locks generally.

Let us first of all examine the principle of the pin tumbler or
cylinder lock. Iig. 1 illustrates a lock of this type bisected length-
ways, and with a key partially inserted. It will be noted that the
cylinder contains a closely fitting revolving cylindrical bar that is
pierced lengthways by a slot for the key. This bar is normally
prevented from turning by a series of pins
known as pin tumblers, each consisting of two
parts, that are pressed downward by spiral
springs into holes in the bar. It is only free to
turn when the tops of all the lower pins are on an
exact level with the outside of the bar, forming
what is technically known as the ‘' breaking
line.”” This occurs only when the right key is
inserted, the action of the key being to raise
each of the pin tumblers to its ‘* breaking "
position.

I'he advantage of the pin tumbler lock-
ing device i1s that it permits of considerable
variation in keys. Five is the usual num-
ber of pins for a good lock, and the slightest
variation 1n the breaking point of one pin
tumbler involves the use of a different kev
to operate the lock, a fact that makes for
security. 1his principle is in general use
for better-class entrance door locks, pad-
locks and even for cabinet locks. Not the
least of its merits is that the locking
mechanism, that is, the cylinder, need not be
very large, and requires only a small, light key
to operate it,

Chubb’s mnvention of the lever lock has been
developed 1nto a system that, in its present perfect-
ed form, produces a secure, strong and serviceable
lock. Iig. 2 illustrates one of these locks, and
shows the bolt A ; the locking stud, B, riveted on
the bolt and resting in the forward notch of the
levers ; the levers, C, in this case six in number, pivoting on the
centre pin D | a spring, E, formed by six separate springs, pressing
on the ends of the six levers ; the longitudinal slots or *“ gatings "
of the levers, I, and the key, G.

The levers are metal discs—in good locks they are made of non-
corrosive materials—that are raised by the key exactly to the
different heights required to allow the locking stud to pass through
the gatings so that the bolt may be withdrawn. The levers
are situated one over the other, but quite separate and distinct,

SN

. st | ({('(( (€
H:--— S— " ,]

4
)

N0 COO00C000C00000000000000000000000000000000000000000000000000000

}
;

ST

A sectional view of a pin tumbler or

manner of raising the pins to the ‘‘ breaking line '’ is made clear
in this illustration,

3 Fig. 2. A typical lever lock. As many as
2,500,000 different combinations can be

effected with the lock and key illustrated.
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in order to allow each and all of them to be raised to different
heights by the corresponding incisions on the bit of the key. When
the key 1s turned in the lock it raises the levers to bring the gatings
that connect the two notches in the levers into line. Simul-
taneously the lower or bolt step of the key catches into the tail
end of the bolt and presses it backward. The pressure of the key
on the bolt causes the locking stud to enter the “ gatings,” rm::-ring
from one notch to the other. In this manner the key releases the
bolt from the levers, drawing it in entirely, and the lock opens.
On locking, the reverse action takes place, the levers being
raised to release the bolt stud from the rear notch.

Lever locks, if well made, afford considerable security against
picking, for it 1s impossible to tell when any one lever is lifted to
1ts correct height ; much less can the
combination of the six be ascertained.
Obviously the security of the lock is
determined to a great extent by the
degree of accuracy with which the
gatings i the levers fit the locking
stud. The greater the play allowed to
the stud, the less secure 1s the lock :
indeed, one may say that excessive
play in the levers stamps a lock as
inferior. A false key, provided it does
not differ appreciably from the true
key, may open the lock withequal ease,

The variations or changes that may be effected in a key of the
type illustrated in Fig. 2, without altering the length of any of the
steps,1s 1 X2 X3xX4X35X6,oratotal of 720. Further changes may
be obtained by altering the height of each step, including that of
the bolt step ; or by altering the pin on which the key fits, or the
gauge of the pipe of the key. Variations to the number of over
2,592,000 can be effected by these means. The following little
story serves to illustrate the amazing number of variations that can

be achieved with just a simple lock.
C A party of seven friends were sitting
down to dinner one night. As a joke,
E one of them persuaded his companions
to agree to give him a free dinner each
evening until such time that he was
unable to arrange the members of the
party 1n a different position at the
table. It was a long time before his
victims realised that they had com-
D mitted themselves to providing him
with free dinners for nearly 14 years !
The modern cipher combination lock
F that is employed extensively on safes
1S an even more interesting example of
what can be achieved by ingenuity in
arranging changes, for as many as 100
million changes are possible in this type of
lock ! The explanation of this staggering
variety 1s that better-class locks of this
kind contain four discs, each provided
with a gating to receive the bar of the bolt
tail ; and each disc allows 100 changes in
the position of the gating. The total
number of possible changes, therefore, is
100 % 100 % 100 x 100, or the amazing
total of 100 millions !

In this type of lock the underlying idea
1s the same as that of the breaking line of
the cylinder lock. The gatings in the discs

must be brought into line to allow the bar on the bolt tail to drop
into the groove thus formed. The four discs then revolve by a turn of
the knob, and the lock opens to permit the withdrawal of the bolt.
The principle of these combination locks is a loose core in each
disc by means of which it is possible to vary at will the position of
each gating in relation to the others.

Ior the illustrations to this article we are indebted to Lips'
Brandkasten- en Slotenfabrieken, Dordrecht, of which firm the
author 1s Managing Director.

E e i |
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cylinder lock. The

Fig. 2.
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-“How 1 Mak Parachute Descents”:
. 0 A%Y% dKE€ MYy rraracnutc LJESCCNLS -
| ‘ |
0 Jumping from Aeroplanes as a Career .
= By John Tranum .
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Y IVE dangerously,”’ advised a famous German philosopher,
and I suppose most people think that as a professional
parachutist I follow this advice. But I do not beheve that

my job of dropping out of an aeroplane more than 100 times a year

is as dangerous as they imagine. As I am still young, I value my

life highly, and I certainly do not wish to throw 1t away in a

horrible manner from sheer recklessness and 1rresponsibility.

After 11 years’ experience of parachuting, I declare in all
seriousness that it is a comparatively safe occupation for me,
now that I am a master of all its recognised difhiculties and have
the privilege of using a type of parachute as perfect as present
knowledge can make it. I hope to continue my career for many
yvears vet and to retire sound in mind and limb, although my aerial
antics include wing-walking and riding on the undercarriage during
flight, when 1 have to
depend solely on antici-
pating the forces that
try to fling me into space.
[t 1s useless to carry a
parachute for this work,
because, in order to make
it an effective thnll for
the crowd, the machine
must stunt at a he:ght
that would be too low
to enable the canopy to
open before hitting the
ground.

It 1 admitted by
aviation experts that the
parachute event is the
most attractive feature
of an aerial display and
therefore the best *“ gate-
puller.” Although 1
know that many of the
spectatorshalf-anticipate
that I shall be killed, I
do not lose any sleep,
and 1f I shared in the
smallest degree in their

anticipation 1 should
retire at once.
I do not consider

myself a possible human sacrifice performing to satisfy morbid
curiosity. I am a parachutist because I know more about
parachutes than anything else, and as I am a business man, 1
never perform in public without reward. During the last three
years my work has been confined to Great Britain and other parts
of the British Empire. At home I have never earned less than
£1,000 a year, and during a six months’ tour of Great Britain
last year 1 earned £2,700 for over 120 jumps.

Let me now describe one of my usual performances. I in-
variably wear two parachutes, not because I have no faith in one
alone, but because it is obviously more sensible to wear two when
one can do so. I only open both in an emergency. 7This means
that the second is opened only about once in 100 jumps, and even
then the emergency is usually not serious. Perhaps the bigger
parachute does not open fully at once because some of the connect-
ing cords have become entangled in part of the canopy. I can clear
the entanglement in a few seconds, but merely as a precaution I
open the second and smaller parachute first. Incidentally, this
kind of fault is not due to a defect in the design of a parachute,
but is caused by the pockets in the pack that hold the cords in
position becoming loose as a result of daily use. The performer,
who should always pack his own parachute when touring, should
watch these pockets and have them tightened periodically, for it 1s
important that the bunch of connecting cords should remain
intact in the closed pack and not sprawl into the folded canopy.

I usually get into the front cockpit of the aircraft, because from
it I can easily reach the lower wing, from which I leap. Now 1t is
wrong to suppose that, in order to drop into the landing field, 1t 1s
sufficient to get right above it and drop out. Drift has to be

Mr. J. Tranum, the author of the accompanying article, packing his parachute in preparation for a display.

allowed for, as in dropping a bomb; and this calls for great
judgment, particularly when the wind is very strong. The altitude
[ usually jump from in calm weather i1s about 800 ft. When the
wind is strong, however, 1 ask my pilot to climb much higher in
order to give me time during the descent to control my direction,
for to jump at a low altitude 1n a high wind is to risk a dangerous
swing into the ground, or into a tree or a hedge.

As I stand waiting on the bottom wing for the right moment to
drop, I face the tailplane and watch the field and crowd below.
My last act before stepping into space i1s to see that my parachute
ring is 1n 1ts pocket. As I fall 1 do not grab it frantically and pull.
Instead I take my time, for except when jumping for life at an
extremely low altitude 1t 1s very dangerous to pull the ring while
leaving the aircraft. The golden rule is " Jump and Pull 7 ;
never ‘‘ Pull and Jump.”
I'he parachutist who
neglects this rule and
pulls while in contact
with the aeroplane will
become entangled with
the canopy and the
machine, and probably
will be crushed to death
on landing,

The parachute I use
Is the manually-operated
type, as employed Dby
the Royal Air Force.
This has been instru-
mental In saving more
than 600 lives throughout
the world. After 14
vears’ experience of this
type, the experts are
now convinced that the
probability of an airman
failing to pull the ring 1s
very remote. Ifitis true
that a drowning man
will grasp at a straw,
then surely any man
falling into space will
grasp and pull the para-
chute ring when he

knows his life depends upon 1it.

Although the use of a manually-operated parachute places
full responsibility for its operation on the parachutist, experience
has proved that it is safer than the automatic type, which 1s
opened by means of a long cord connected to the aircraft and to
the airman’s pack. This cord, when stretched out to 1ts full leng'gh,
opens the parachute. The chief defect of this typeis the probability
of the cord becoming entangled in a falling spinning aeroplane,
and thus failing to act.

As I fall from the wing my body turns slow somersaults, although
it does not seem like it to me. There is no sensation of falling,
no gasping for breath, no urge to struggle madly. I feel as though
floating down on a cushion ; and when I pull the ring, and the
big silk canopy flies out of the pack, my headlong fall is checked
abruptly, but without wrenching my body, unless I have made the
mistake of having my harness too loose. Parachute harness
should be worn as tight as is bearable, for then it absorbs all
the shock. |

On opening and pulling me upright the parachute swings, but 1
quickly steady it by jerking the silk cords above my head, first on
one side and then on the other. This crumples each side of the
canopy in turn, spilling air out and causing the parachute to lose
lift, and thus to drop instead of to swing. Immediately 1 stop
jerking the cords a normal steady descent results. I control
my descent in a similar manner. If I am drifting too far in one
direction I crumple part of the canopy and drop vertically. By
continually repeating this action when descending in a strong wind
I can usually land on the chosen spot. There may be danger in
this for the inexperienced parachutist, however, for if he does not
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allow the canopy to regain its normal shape and lifting power
several moments before alighting, he may hit the ground while
falling at too high a speed. More fatalities occur through lack of
skill in controlling the parachute

than through failure of the
parachute to open. In all
ordinary circumstances no
failure to open should ever
occur with a parachute of
approved design.

Apart from personal con-
siderations, it 1s important that
a parachutist should know how
to land accurately when giving
public displays, 1n order to
avoid expensive damage to his
parachute by colliston with
objects such as trees and
buildings. A parachute costs
at least £60, so that he or his
employer cannot afford to
provide a stock of more than
two, and serious financial loss
follows if these are put out of
action when a performer 1s
touring the country with an
alr circus.

I know that a landing In a
tree or on a building provides
a thrill for the crowd, but it
also proves that the parachutist
has given a faulty display,
and his employer will not echo
the crowd’'s delight! I take a
pride in making the centre of
the aerodrome my ' bull,” and
hitting it. To achieve this 1
often do not drop from the
lower wing until the machine
1s actually passing right out of the field, for it heads into the wind
when I am about to jump, and I drift backward on leaving it.
When 1 was performing spectacular jumps in America for films I
always earned a specially high fee by landing on a given spot at
the first attempt, and thus saving the film companies the expense
of re-takes.

In harping on this question of landing JE====mr
skill I do not want readers to imagine that

I have never made a faulty landing. If _%".5 - ﬁfi

The beginning of a parachute descent.
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I mention that during my career my injuries
have included the fracturing of my ankle
several times, and also of my ribs, a horrible
gash across my left cheek, a broken pelvis,
and bruises without number, 1t will be
realised that sometimes I have blundered '

Most of my injuries were received when
doing dangerous work for the films. Once 1n
California I jumped off a bridge only
154 ft. in height. My parachute opened
all right, but the impact with earth was not
very pleasant! One 1s obliged to attempt
foolish feats for the films. Perhaps my
worst was a mad motor-cycle ride over a
Californian cliff 200 ft. in height. Three
men had already been killed in attempting
this, their parachutes having failed to open
in time. I avoided a similar fate by altering
my parachute pack to fit my head. In this
position it fortunately opened more quickly
than if coming from the wusual position at
the back.

The Eiffel Tower in Paris has been the
scene of many fatal parachute jumps, chiefly
by inventors of new types. On one occasion
I was engaged by a film company to jump
from the top of the Tower. When everything
was ready I stepped towards space,
and simultaneously two pairs of firm hands
erasped me. They belonged to two gendarmes, who gently but
determinedly divested me of my parachute. 1 have since received
permission from the Sureté to make the jump, however, and it
1s to be one of my future experiences.

The delayed jump, or falling a long way before opening the
canopy, is one of the feats in a versatile parachutist’s bag of tricks.
[t is not nearly so dangerous as it seems, for to fall a long distance
does not impose a great strain on the parachute when 1t opens,
or require greater nerve on the part of the performer than an

i

This illustration, and the one below, are reproduced
from official photographs of the United States Army Air Force.

1Ty

A parachute jumper altering his direction by pulling
on the shroud lines.
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It does demand a high degree of judgment,

ordinary jump.
however, and for this reason it is never wise to attempt it below,
say, 2,000 ft., that is if you propose a delayed drop of a considerable

distance for a
—— appeal,
e ARRCEp 2L Common notions about de-
layed jumps are quite wrong.
The body does not fall more
and more rapidly, as is usually
thought, for there comes a
moment during its earthward
career when the resistance
of the air prevents further
mcrease in the speed of its
downward rush. The greatest
velocity that can possibly be
attained 1s 119 m.p.h., and
this 1s reached 1n about 11 sec.,
and atter a fall of 1,200 ft. An
airman can be flung into
space from his aircraft at a
higher speed than this, of
course, for the velocity at which
he leaves an aeroplane, whether
he jumps out or is flung out, 1s
always that at which the
machine i1s travelling. If he is
thrown out of a machine that is
plunging earthward at more
than 119 m.p.h., however, the
rate at which he falls quickly

decreases until it reaches that
figure.

It will be seen that stories
about falling at the rate of

250 m.p.h. or even more during
a long delayed jump are mere
guesses on the part of those
who do not understand what
1s involved. If I drop from 20,000 ft., and open my parachute
after falling 2,000 ft., my velocity at that moment is 119 m.p.h. ;
and even if 1 allow myself to fall 10,000 ft. before pulling the
ring, my velocity 1s still no more than 119 m.p.h.

The easiest and safest method of judging distance during a

delayed drop is to count seconds, for it is

spectacular

impossible to judge the distance of the
ground with accuracy when falling. I always
follow this plan, and know that I have fallen
about 1,000 ft. when I have counted 10. 1
have then attained the maximum velocity,
and after that fall 175 ft. every second,
neither more or less. 1 also know the
altitude at which I left the machine. My
system of counting therefore tells me how
far below earth lies, and it 1s not necessary
to attempt to judge 1ts distance.

Once I made a delayed drop through a
thick bank of cloud that was high enough for
me to decide that I could pull the ring as soon
as 1 emerged below 1t. But the thickness of
that cloud seemed endless. I fell and fell
and fell, and still I could see nothing but
cloud. Feeling thoroughly alarmed, I pushed
up my goggles, and discovered with horror
that 1 was far below the cloud and rapidly
approaching earth. Fortunately I was not
too late. The cause of this incident was mist
on my goggles, and ever since I have counted
on every delayed drop.

The greatest feat In my career was a
delayed drop of 34 miles at the Royal Air
Force aerodrome at Netheravon, Wilts., on
24th May last. This fall created a new
world record for its class. The previous
record was held by Mr. E. S. Manning, an
American, who once fell 15,256 ft. before
opening his parachute, and for many years
I had set my heart on beating it.

My preparations for the attempt on the record included getting
myself physically fit, for there must be more than the normal
co-ordination between thought and action when falling long
distances and operating the parachute at any precise moment. I
was medically examined and subjected to a special lung test in the
Siebe Gorman decompression chamber, in which the airmen who
flew over Mount Iverest also were tested before their great flights.
This 1s a globular metal chamber, equipped with oxygen apparatus.
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[ was bolted in it and the pressure was reduced to that prevailing
at an altitude of 24,000 ft. At a given signal it was then increased
at the rate I should experience w hen "ILLLlr_LHE falling, but I suffered
no discomfort beyond a slight drumming effect in my ears.

[ also made several fairly long delayed jumps for practice,
including one of 9,000 ft. and then 1 felt that 1 was properly
prepared for my task.

One of the difficulties that beset a free-lance parachutist desirous
of performing special feats i1s that of obtaining the right kind of
equipment and assistance. I required an aeroplane with a ceiling
of at least 25,000 {t., a pilot upon whom 1 could rely, and the
best type of parachute. Roval Air Force equipment i1s perhaps
the best in the world, and I knew that 1 could not make a safer
choice 1f 1t were within my power. Fortunately I was able to
obtain a Hawker ** Hart "' day bomber, which 1s standard in the

R.A.F., and Service Irvin parachutes ;
while my pilot was Mr. " Jerry "
Sayer, the famous Hawker test
pilot.

On 24th May Mr. Sayer and I set
off from Heston Aiwr Park, near
London, for Wiltshire, intending to
arrive above the Netheravon Aero-
drome at a height of 26,000 ft. My
pilot did not begin to climb pro-
gressively until we were over the
aerodrome, however, and then we
shot up from 4,000 ft. to 26,000 {t.
in about 20 minutes. It was mid-
afternoon, and we were disappointed
to find thick mist at the high altitude.
1his was as impenetrable as a brick
wall so far as wvision went, and we
reluctantly began to descend. We
did not emerge into clear air until we
were at a height of 17,000 ft., and
as this was too low for my purpose
we landed on the aerodrome, intend-
Ing to wait for clearer weather.

Two hours later we set off again,
but after another swift climb we
found that we could not reach
26,000 1t. with any advantage, so we
cruised around in cloud at 21,000 {t.
searching for a gap through which
we could see the distant ground. We
found one, and 1 decided to take my
chance. Switching over f{rom the
oxygen apparatus in the machine to
my own small supply, which would
last 10 minutes, 1 stepped from the
warm cockpit on to a bottom wing.
With the temperature at 35°F. below
freezing point, and a powerful wind
striving to blow me off prematurely,
I was not too happy as we tried to
find another gap in the clouds,.
drew my attention to 1t as he flew towards it.

N

space and successfully dropped through the gap.
As 1 fell 1 began to turn somersaults.

At length my pilot saw one and
1 had then only four
minutes supply of oxygen, so I neatly stepped oftf the wing into

1his did not confuse

me, however, and 1 was able to keep my eye on my stop-watch,

which was strapped to my hand. Somersaulting in factis the usual
manner of falling in the first stage, and on this occasion, after
falling 5,000 ft., 1 ﬂdttenml out into a graceful dive, with my body
at an ’mglf: of about 45

>0 far there had been nuth]m, to upset my usual comfort and
self-possession, and I had no difficulty in watching the hand of the
watch ticking away the-seconds that told me how far I had fallen.
I was breathing almost normally and there was little sensation of
falling. Then a minor discomfort suddenly developed, for my evyes
began to water, although my goggles were airtight, and a mist
covered the glass. 1 tried to wipe the mist off, and then as I fell
through warmer air it cleared naturally. My eyes still watered,
however, and I tried to wipe them, after lifting my goggles, but
without success.

IFalling makes one's view blurred, and although the earth was
always in sight, my first clear view of it as I stepped off the wing
was also my last. The blurred effect that 1 suftered made the
earth seem closer than my watch recorded, and increased the
constant temptation to open the parachute too soon. Finally 1
did pull the rip-cord ring of my front parachute because my eyes
suggested that I was near enough to the ground, but then my
watch showed that I had fallen t’m: distance of more than 17,000
{t. at which 1 had aimed.

The shock of being pulled up when falling at 119 m.p.h. was

Falling headlong after jumping from an aeroplane,
how the pilot parachute pulls the main canopy away from the airman’s
body, thus avoiding risk of entanglement,

terrific.

actual physical hurt.

S

I felt as though I was being drawn apart, but the confusion
of the sudden brame contributed more to the effect than did

I suffered just one bruise on one shoulder,

but in a second came the tranquillity of a gentle descent under
the billowing silk canopy.
lhere seemed no need to disturb the emergency parachute pack

on my back.

Il was t

tired, and rather indifferent to the area of trees

that appeared to spread unbrokenly below me as I floated downward

for more

than 3,000 {t.

Fortunately I alighted on grass, although
my tall paraclmte sprawled over the branches of a tree.
some moments relaxing.

I lay for

Then the sound of a low-flying aeroplane

attracted my attention, and I sat spellbound as the designer of my
parachute picked a hole 1in that wooded area in order to land his

Puss Moth close to me.

I was a few miles from the aerodrome,

but he was by my side within a few minutes of my landing.

It
a'] . approval and supervision of respon-
- sible experts who made independent

My record jump was not merely
a personal stunt in my own interests.
was carried through with the

observations of the fall. and its
results are of value to aviation. If
there are wars in the future the fight-
ing aircraft will engage in mortal
combat at altitudes above 20,000 ft.,
and pilots therefore will have to face
parachute jumps for life at such
altitudes. My experience proves
that human beings can {fall great
distances without losing conscious-
ness, or being rendered incapable of
operating a parachute for any other
cause ; and also that a parachute can
be relied upon to bear the shock
of opening after long drops.

I have now jumped from aircraft
more than 1,400 times, and readers
therefore may believe in my sincerity
when I declare that I approach my
work as calmly as they approach
theirs. As I prepare for a jump
to-day I feel not the slightest appre-
hension, except when the field is
unfavourable for a descent. Un-
fortunately this often 1s the case In
this land of so few aerodromes, and
many times when performing on the
outskirts of towns I have had to jump
immto fields surrounded by houses,
main roads and moving traffic. Even
then my fears are not for myself,
but for my reputation for accurate
landings.

In conclusion I will explain for the
first time my idea of falling in a bomb,
from which I propose to release myself
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after diving several hundred feet, to complete my descent more
naturally by parachute.

It will be about
It 1s to be made

My bomb 1s now being manufactured for me.
6 ft. long, so that I can lie in 1t at full length.

of aluminium, and will have a cap of celluloid through which I

shall be able to see the earth as I hurtle downward.

The bomb will

be slung 1n an ordinary bomb rack under the machine, and I shall
be already encased within it when the machine takes off. At an
agreed height my pilot will pull the bomb toggle in his cockpit
and the bomb will immediately fall. On reaching a certain
altitude I shall pull out a pin securing the aluminium body to the
celluloid cap, and elastic bands will immediately cause the body
to close up like a telescope, and remain fixed round my feet. My
arms will thus be free, and I shall open my parachute. This
done, 1 shall draw up my feet, and take oft the telescoped aluminium
body danglhing there. On releasing a spring that had been com-
pressed when the bomb was telescoped, the bomb will spring
back 1mnto 1ts normal elongated shape, and 1 shall then take off
the celluloid cap from my shoulders and fix it in 1ts proper position
on the nose of the bomb. Finally I shall tuck the bomb under
my arm, and thus I hope, give the crowd a staggering surprise
by alighting with it |

Silly, you may say, but I reply that giving the public thrills
1s my living, and the greater the thrill the greater the reward !

* ¥ ¥ *

Mr. Tranum, the author of this article, 1s the most famous civilian
parachutist in the world and readers who are interested in his
record delayed drop will find a full account of the Irvin parachute

Emphn Ed which 1s standard 1n the Royal Air Force, on page 696
of the "“M.M.” for September 1930.—The Editor.
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INCE the introduction during the earlier
part of the Great War of flame tracer
ammunition for aerial and other branches

of warfare, this ammunition has been
developed to fulfil two purposes—first to
give an indication of projectile flight, and
second to produce an incendiary efiect on
reaching 1ts target. The potential value of
an adaptation of the flame tracer for use
with shot-gun ammunition has long been
realised and many experiments have been
carried out; but only recently have any
successful results been obtained.

Before attempting to give a detailed
explanation of the Eley " Rocket " cartridge,
in which the system evolved from these
experiments has been embodied, 1t must
be pointed out that the problems connected
with the inclusion of a tracing device in
shot-gun ammunition are far greater than any experienced with
rifle ammunition. The main requirements of all types of tracer
are first, that they should follow exactly the line of flight of the
projectile with which they are incorporated ; and second, that
they should be readily ignited by the combustion of the propellant
powder charge. In a rifle tracer cartridge the first requirement
1S easily attained by seating the tracer composition in the base of
the bullet itself ; and the pressure and temperature of the gases
produced by the combustion of a rifle cartridge powder charge are
so high that there
1Is no difficulty in
meeting the second
requirement.

In a shot-gun cart-
ridge the position is
altogether different.
First, as will be seen
from the sectional
view of a sporting
cartridge in Fig. A,
none of the small
pellets of which the
shot-charge 1s com-
posed 1s large enough
to carry the tracer

Fig. A.

composition. More-
over, by the time
the pellets have

travelled 30 yds. from
the gun they are
spread over a circle
of at least 30 1n.
diameter. The prob-
lems to be solved
are overcome 1n the
following manner.
Fig. A shows the
component parts of | B
a loaded shot-giifi cartridge. Thése are a paper case with a
brass head holding a percussion cap; a charge of smokeless
powder covered by a card wad; a felt wad, and a second card
wad :
card, and the end of the case turned over on to it. When the
hammer of the gun falls on the percussion cap the composition
is detonated, causing an intensely hot flame under high pres-
sure to pass through the flash-hole and i1gnite the powder.
The powder develops a pressure of between 23 and 3 tons

per sq. in. to overcome the inertia of the wad and shot
column and the resistance of the turnover, and propels
the shot charge on its flight through the gun barrel. The

wadding acts like a piston in an engine. It affords suffi-
cient resistance to allow an adequate pressure to be attain-
ed before the ejection of the shot, and it also prevents
the exploding gases from reaching the shot in its passage
up the barrel.

Flame Tracer Cartridges for Shot Guns
How a Difficult Problem was Solved

5(9

and a charge of shot held in the case by a top wad of

F | | DDOOooODooO0000000000000000000000000000000000

This drawing shows how the tracer pellet in the Eley ‘* Rocket '’ cartridge makes the course of the shot visible and

thus enables mistakes in aim to be corrected immediately without the waste of cartri
involved in the old * trial and error '’ method. The tracer
charge of shot as a spot of light that can be easily followed by the eve.

travelled a distance of approximately 75 yards. For the illustrations to this article we are indebted to Imperial
Chemical Industries Ltd.
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Fig. B shows the modifications in load-
ing of the " Rocket " cartridge as compared
with standard cartrnidges. 1lhe wadding
column consists of a card wad over the
powder, a felt wad slightly thinner than
standard, topped by a third wad also of
felt. All these wads are plerced with a
central hole that allows the burning gases
to ignite the tracer composition. The tracer
pellet 1tself consists of a small flat-based
capsule of copper, about % in. in diameter
and #}in. in depth, weighted with lead at
the base and containing a small quantity
of tracer composition, the whole charge
being held in the capsule by a disc of tin-
foil. The capsule is seated loosely in the
wadding, with 1ts open end towards the
powder.

The tracer pellet 1s never found more
than a few inches from the centre of the spreading charge at
40 yds., and accuracy of trace is assured. The weight of the
tracer pellet is greater than that of the individual pellets of the
shot-charge, and therefore its range is greater also; steps are
being taken to remedy this by the use of a disintegrating capsule.
The tracer is extinguished by the time it has travelled 75 yds,,
and even if it strikes the ground before being extinguished, the
risk of its igniting the undergrowth 1s negligible.

The object of the " Rocket "' cartridge i1s of course to enable
the shooter to see
the line of flight of
his shot-charge, and
to correct any faults
of aiming into which
he may have fallen.
With this end in
view the cartridge
was originally de-
signed for tuition
purposes at shooting
schools, and for use
on clay-bird ranges.
In both these capaci-
ties 1t has proved
Atself of the utmost
value. It results
In great economy,
because it shows by
the expenditure of
a single cartridge
faults that, on the
old " tral and error
system, might have
resulted in the waste
of at least 10 cart-
ridges before they
were discovered.

The use of the

'“Rocket "' ecartridge was extended to the field with the
proviso that game actually hit by the pellet should not
be eaten. This proviso does not entail any great loss, how-
ever, for most game is killed by three or four pellets out
of a shot charge of perhaps 300 spread over a circle of at
least 30in. The odds against the tracer pellet actually

hitting the target are therefore fairly high.
The Eley “ Rocket ' cartridge has been brought to a very

[
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Fig. B.

dges that is almost inevitably
ellet travels in the centre of the invisible spreading

It is extinguished by the time that it has

high state of efficiency in regard to such important matters
as recoil, wvelocity and pressure. The cartridge 1s there-
fore not only extremely interesting when regarded from
the point of view of technical achievement but also 1s oi
great practical wvalue to those who seek their sport with
the gun.

12 ::;Er the information contained in this article, and also f:ﬂr
the illustrations, we are indebted to the courtesy af Impenal
Chemical Industries Ltd.
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Large Reservoir for Northern Ireland

After construction work that has
occupied 10 vears, a large reservoir in Silent
Valley, in the Mountains of Mourne, has been
put into service to supply water to Belfast

and a large number of towns and villages
in Northern Ireland. During the course
of the work many difiicult engineering
problems were encountered, but Silent
Valley has now successfully been turned
into a lake 24 miles
in  length, holding
more t han
3,000,000,000 gallons
of water. lhe cost
of the work has been
about  £1,500,000,
while that ot the
conduit that carries
the water to Belfast
was £1,000,000. This
conduit 1s 40 miles
in length and was

constructed some 30
vears ago.

Before work was
commenced upon the
reservolr, 1t was
thought that rock
would be encounter-
ed at a maximum of
50 ft. below the sur-
face of the ground.
[t was soon dis-
covered, however,
that 1n some parts:
of the wvalley the
solid rock was 150 {t.
below ground level,
a fact that greatly
increased the dith-
culty of the work and added to the cost.

Multi-Purpose Dam in India

now proceeding rapidly on
the Mettur Dam across the Cauvery
River in India. The dam 1s being built
to form a reservoir that will be capable
of storing about 93,500° million cu. ft.
of water, with a surface area of 59.25
sq. miles. Some of this water will be
distributed by an irrigation canal that
will supply an area of 301,000 acres,
and a hydro-electric power station capable
of generating 15,000 h.p. 1s also being
built. The dam will 1mprove the
distribution of the water in the delta
of the river, which has an area of about
1,000,000 acres; and 1t 1s stated that
when the dam 1s finished 70,000 more
acres of this than at present will be
capable of producing a double crop.
Another feature of the dam 1s that it
will considerably reduce the amount
of damage done by the high floods that

are experienced periodically.

Work 1s

at Windle, near St. Helens, and is used by private traffic to Windle Hall.
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The World’s Largest Steel Tank

A water tank in Milwaukee, Wisconsin,
that has a capacity of 6,000,000 gallons
and 1s claimed to be the largest steel
tank in the world, has been constructed
entirely by arc welding, not a single
rivet having been employed in the con-
struction of the whole shell. When the

tank was being erected the bottom was
first assembled and welded. The first

row of side plates was then put into position
and welded to the bottom, after which
the successive rows were welded as erected.
The tank 1s about 165 ft. in diameter
and measures 374 ft. in height to the eaves

and 57 {t. to the peak. More than 700
tons of steel were welded during the work,

Another Nile Bridge

Another bridge across the Nile is now
iIn use. This is one that has been built
by Dorman Long & Co. Ltd., to replace
the old Kasr-el-Nil Bridge built in 1871.
lhe new bridge has eight spans and is
1,260 ft. 1n total length. Two of the
spans are of the electrically-operated
opening type and give clear passages
66 ft. in width for river traffic. The
bridge is 66 ft. in width and carries a
central roadway and two wide footpaths,
one on each side of the road. About
3,000 tons of British steel have been
used in the construction of the bridge,
which has cost more than £308,200
to build.

A good example of modern concrete bridge building, This bridge crosses the recently-opened East Lancashire Road

Photograph by W. A. Tomlinson, Prescot.

Welded-Steel Buildings

Electric arc welding 1s to be used to join
the whole of the steelwork required for 20
large buildings that are now being built at
East Tilbury, Essex. Each of the 20

buildings will cover an area of about
16,150 sq. ft. and will be 260 ft. in length
and 62 ft. in width. The first has already
been erected, and eventually the buildings
will 1nclude a number of factories, office
| buildings, private
residences, and a
cinema and recrea-
tion room, the total
area of land that
they will cover
amounting to about
600 acres,

The buildings will
form a small town,
and are being erected
for the Bata Shoe
Company on similar
lines tothose adopted
at the headquarters
of the Company In
Zlin, Czechoslovakia.
At Zlin not a single

rivet or bolt 1s
used in the con-
struction of the
steel-frame build-
Ings, as electric
welding enables a

saving of about 1]
per cent. to be made
in the weight of
the maternial used.

Bridge Over the
Mississippi

The construction has been commenced of
a combination railway and footway bridge
over the Mississippi River at a point about
nine miles upstream from the business
district of New Orleans. The bndge 1s
of the cantilever type, and will have a
main span 790 ft. in length and anchor
spans each 530 ft. in length. The total
length, including approaches, will be
33 miles, and there will be a clearance
at the central point of 135 ft. at high
water 1n order to prevent the obstruction
of nawvigation. The most difficult part
of the construction will be the erection
of the foundations, as the pilers will
have to be sunk to a depth of more than
150 ft. below low water level.

It 1s calculated that the bridge will
give employment to about 2,000 men,
while about 4,500 men will be required
to provide the necessary building materials,
which will include 60,000 tons of structural
and reinforcing steel, 200,000 cu. wyd.
of concrete and masonry, 4,000,000 ft. of
timber, and 1,200,000 ft. of piling.
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Vacuum Tube Control for Synchronous
Motors

A new type of vacuum valve control

that enables synchronous motors to
be operated at various speeds by remote
control has been developed 1n America

by Dr. E. F. W. Alexanderson, consulting
engineer of the General Electric Company
of New York.

This new method of
control makes use of vacuum

Luxury Bus for Long Distance Travel

A luxury bus has been built on an A.E.C.
"“ Regal " chassis, fitted out as a moving
home for travellers. The vehicle 1s of the
two-deck type, and has a lounge and a

kitchen on the ground fioor, and on the

upper deck two bedrooms and a balcony
at the front over the driver’s seat.

A Turntable for Shipping

A turntable very simmilar to those
employed for locomotives has been in-
stalled at the port of Lorient-Kéroman,
on the coast of Brittany. The port is

used mostly by steam trawlers, drifters,
and other fishing craft, and the turntable
has been built in connection with a big
scheme of 1mprovements
that have recently Dbeen
carried out, including the

tubes of the Thyratron provision of docking space
type, and should find many for a large number of
impurtant users. It prﬂmises, vessels,. When the scheme

to be of particular value 1n
connection with  turbo-
electric propulsion for ship-
ping. Steam turbines oper-
ate most efficiently at full

was first considered 1t was
stipulated that 1t must
be possible to lower 1nto
the water any particular
vessel at any time, what-

speed, but to slow down ever her position, and
the propeller motors 1t 1s without interfering with
necessary also to slow down other craft, and the plan
the turbines. With the selected therefore was that
new equipment, however, of building a number of

the turbines will be able to
operate at one speed at all
times, for the frequency of
the alternating current fed
to the motors 1s altered

racdial berths round a turn-
table.,. When a boat 1s to
be hauled up, the turntable
1s tilted until i1t 1s 1n line
with a slipway that leads

by means of the wvacuum to the water. lhe boat
valve control, and their 1S then hauled up the
speed varies in accordance slipway into position. on

with these changes. It
will therefore be possible
for the speed of the driving
motors to be regulated
directly from the bridge,
instead of by orders to

the bridge of the turntable,
and carefully secured, after
which the turntable 1s
levelled and swung round
until the boat 1s opposite
the radial berth where it

the engine room. 1Is to be docked. The
It 1s stated that with turntable 1s again tilted,
ordinary commutator and the wvessel slides off

motors the efficiency be-
tween power lines and the
motor shaft i1s about 90
per cent., but that with
Thyratron control the effi-
ciency will be increased to
about 98.5 per cent.
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into position.

The tilting turntable 1s
approximately 146 it. 10¥ 1n.
in length, and the table
or bridge itself 1s made up
of two steel girders 18ft. 41n.
in depth at the centre,
decreasing to 4 {t. 71n. In

Motor Fire Escape for China ,’ . depth at each end. The
One of the largest motor ‘ girders are firmly braced
fire escapes yet built has together, and the whole

been constructed by Merry-
weather and Sons Ltd., of
Greenwich, for service In
China. It 1s provided with
an extending steel ladder
that 1s mounted on a turn-
table at the rear of the
chassis and can be extended
to a height of 100 ft. 1n 25
seconds. The ladder 1is
built in four sections and 1is
raised by the engine of the
vehicle, the controls being
arranged near the driver's

apparatus employed in its production.

o CEEE——
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in order to
110 v, was transformed into current at 1,500,000 v.

h.—.

The fower of these two photographs shows a flash of artificial lightning, and above is seen the
give the desired effect, mains current at

arrangement 1s capable of
carrying trawlers up to 650
tons in weight.

The tilting of the turn-
table 1s controlled by three
rams, two of which are
arranged at the seaward end
and one at the landward
end, each capable of exerting
a pressure of 120 tons.
They are operated by oil
supplied by a pump driven
by a 25 h.p. engine. When
the bridge 1s tilting at the
correct angle 1t 1s locked

seat. An automatic me- | . .
chanical brake controls the lowering The luxury bus has been produced in position by bolts operated by hydraulic
of the ladder, but auxiliary gearing 1s primarily for use in connection with pistons.

provided so that the ladder may be shooting and fishing excursions and for Electric Cell
operated by hand 1if desired. A loud- oceneral travel. It 1is provided with New Use for Photo-Ele

speaking telephone enables the fireman
at the top to maintain communication
with those on the ground, and the cable
connected to this telephone 1s carried
on a drum that automatically pays 1t
out and winds 1t up as the ladder 1s raised
or lowered.

The fire engine is provided with a
170 h.p. motor in order to enable 1t to
operate satisfactorily in Hong Kong where
there are very steep gradients even in
the main streets. The motor 1s of the
six-cylinder type and is provided with
a four-speed gearbox. |

radiators, and a special wireless set has
been built into the wall of the saloon. The
kitchen is fitted with a cabinet, a gas stove
and a sink, all the water required being
obtained from a gravity tank in the upper
rear compariment, which 1s supphied by an
automatic pump from a main water tank
mounted on the near side of the chassis.
A total supply of four gallons of water can
be carried, and all the tanks are provided
with special baffles 1n order to reduce
movement and noise to a minimum. Special
provision has been made for the drying
of wet waders and mackintoshes.

Many original uses for the photo-electric
cell have been discovered by engineers
and inventors, the latest being the control
of a belt convevyor in an American factory.
The belt is used to carry various articles
placed on it by workers along each side
to an operator at the head of the belt who
removes the articles and places them on
another belt that carries them through an
oven. The photo-electric cell 1s used to
prevent the articles from piling up at the
end of the first belt, for if the last operator
misses one, a beam of light 1s interrupted

and the conveyor stopped.



582 THE MECCANO MAGAZINE

ED[__T‘ U000 O0O000000000 000000000 0000000000 0O0OOO0OO0O00oOoooOoOoOo0oC 13
. Britain’s Mightiest E Engine
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= New “Pacific” Locomotive for the L.M.S.R. 3
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ITH the completion of “ No. 6200, the first of the three
4-6-2 "' Pacific” locomotives that are being built at
Crewe, the L.M.S.R. can now claim to possess the most

powerful express passenger engine in Great Britain. It had

been expected that the new engine would be finished early in

July, but actually it emerged from the works a few days sooner,

the final stages of erection having been carried through with

exceptional rapidity. The boiler was not lowered into its place
on the frames until 20th June, yet within a week of that time
the work of erection had been completed, the engine had been
painted grey, with white lettering and lining, and was in steam.

lo get in advance of schedule time in this manner was surely a

good omen, and prophetic of what will frequently happen when

" No. 6200 " 1s put into regular express working. _
Almost 1mmediately after its completion the new ‘‘ Pacific”

travelled up to London, and on

looked-for super-locomotive. What a giant it seemed—a veritable
monarch of the iron road ! But no sooner had I noted the massive-
ness of its proportions than I was impressed by the gracefulness
of its lines. Mr. Stanier had evidently been at pains to produce
not only a thing of power but of beauty too. The engine as a
whole and 1n 1ts many details bears the unmistakable stamp of
1ts designer's long connection with the G.W.R. It might almost
be called a " super-King!" The long, tapered boiler with top-
feed but no steam dome, the chimney and its moulded top, the
cylinders with their curved steam pipes, and the leading bogie
with 1ts side bolsters, are all suggestive of well-tried G.W.R.
practice. The cab 1s different, however, and might be said to
be of the Lancashire and Yorkshire pattern. When 1 was on
the footplate nothing surprised me more than that, in spite of
the huge dimensions of the boiler and fire-box—the maximum

width of which exceeds 7 ft.—Mr.

Wednesday, 28th June, was placed HOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOON — Stanier has contrived to give the

for exhibition at a platform in Euston E
Station. Only a few persons were

in that favoured group 1 was numbered

as representing the "hosts of keenly- pOOOOOOOOOOOOOOOOOOOOOOODOOODOOOEON

interested "M .M." readers. Mr. W. A.
Stanier, Chief Mechanical Engineer of the L. M.S.R. and designer
of the new locomotive, met us at Euston Hotel and explained
to us the reason for building an engine of so much greater size
than the standard express locomotives of the ' Royal Scot "’ type.
Lhese latter, he said, were doing excellent work, but increasing
loads demanded increased power. In particular it was found
that, for the long runs that modern locomotives were called upon
to make, bigger fire-boxes were necessary, so that an engine that
had travelled through from London might still have a sufficiency
of power when the stiff gradients at Shap on the fells of West-
morland had to be tackled. The new engine, which had been
designed in the chief drawing office at Derby and built in the
works at Crewe, would be able to take 500 tons over Shap unaided.
Mr. Stanler added that it practically reached the limit of what
was possible in size and power on the British standard track and
within the restrictions imposed by the loading gauge.

After Mr. Stanler had spoken to us we were taken to the railed-in
enclosure on the platform by the side of which '* No. 6200 "
was standing. 1 was thrilled as at last I gazed upon this long-

The photograph above, reproduced by courtesy of the L.M.S.R,,
shows the massive appearance of the new ‘' Pacific'" loco-

1
| E ti No. 6200. The wide fire-bo d t d boil E
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PEEEseC. fo-Make The _TipAciive, Dy . barrel are important innovations in L.M.S.R. practice. E pe.anead. I was pleased, too, to
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enginemen such large look-out windows,
attording an excellent view of the

discover that the engine did not carry
side sheet smoke deflectors, which at
best are unsightly and mar the appear-
ance of any locomotive. I asked Mr. Stanier whether he intended
to fit them, and he answered with a decided ‘' No,"” adding that
he did not think they would be necessary. The flush smoke-
box and tapering boiler will doubtless help to make them un-
necessary and, in addition, Mr. Stanier has managed to fit a
chimney of quite considerable length, in spite of the size of the
boiller, the centre line of which 1s 9 ft. 1in. from the rail level
This 1s 1§ in. higher than the centre line of a G.W.R. ' King,"”
and 24 in. lower than that of a ' Royal Scot,” which has driving
wheels of 31n. greater diameter. As compared with a Gresley
" Pacific ” on the L.N.I..R. the new engine’s centre line is 34 in.
lower ; 1t 1s also 1 1n. lower than that of a S.R. ' Lord Nelson."

The new locomotive has few really novel features ; it is rather
a thoroughly sound design that embodies and develops all that
1S best 1n the past locomotive practice of both the I.M.S. and
(. W. Railways. It 1s of interest to note that as the cylinder
and driving wheel dimensions and the boiler pressure of the new
" Pacific ' are exactly identical with those of a G.W.R. ' King,"
its tractive effort is also precisely the same, namely, 40,300 Ib.
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at 85 per cent. boiler pressure. The greatly enlarged boiler | controlled by three separate damper doors fitted at the front,

of the L.M.S.R. engine makes it decidedly more powerful than
the ** King,” however, and there can be no doubt that in actual
working it will prove itself to be Britain’s mightiest passenger |

locomotive,

capable of
taking the
Angeglo -

Scottish
expresses
and other
famo u s
Lo oM S R,
trains and
maintain-
ing the fastest

the cab for each damper.

middle and rear of the ashpan, with a separate control handle in
In addition, side dampers are provided
between the foundation ring and the ashpan, so that a good air

supply 1s
avallable at
the sides of

the grate to
further
promote
efficient
combustion.
These side
dampers are
also control-
led from the

schedules cab by means

even with of a separate
maxlimum handle.
loads. The two
After  1its outside
brief exhibi- cylinders
tion at drive on to
Euston, the middle
" No. 62007 coupled
returned to axle, and the
Crewe, and two Inside
for about a cylinders on
month it will The famous ** King George V '’ of the G.W.R., which the new L.M.S.R. locomotive resembles in many respects, including its high boiler {5 the leading
be working pressure and the arrangement of its four cylinders, coupled axle,

which is of the built-up type. Each cylinder is provided with an
8 in. diameter piston valve operated by Walschaerts gear, the travel
being 7} 1in. To ensure an efficient steam distribution to each
cylinder, each valve is provided with an independent set of gear.

The coupling and connecting rods are
OOOOOOOOOooooooooooaooooonoonnonond made of high manganese molybdenum steel,

slow trains and so getting '“run in.”” Then, when it has been |
painted the standard deep red of the L.M.S.R., it will take up
full express service. |

Some of the principal dimensions were given in the "“"M.M.”
for June last, but for convenience they
are repeated here, and other technical

details, based upon official information, E N _ _ E and special attention has been given to the
are added. . Principal Dimensions: o lubrication of the crank pins, big and little

The boiler barrel is 20 ft. 7§ in. long 0O Colina O ends and other motion parts, to ensure
and tapers from a diameter of 6 ft. 4} in. g oty .. Four E sutficient o1l capacity for long through runs.
at the throat plate to 5ft. 9in. at the |3  Diameter 161 in. 1 lhe coupled wheel centres are steel
smoke-box tube plate. The fire-box is of O _ Stroke 28 O castings, and the balance weights consist

- - , 1 Wheels 1 : . . .
the Belpaire type and its water legs have 5 " gogie ... 3(t. 0in. diam. p ©f built-up steel plates, the requisite
been carefully proportioned to ensure [  Coupled... 6, 6, , 0 amount of weight required being provided
efficient circulation. The feed water i1s O Tlhﬂﬂiﬂﬂ R ™ 390 w H by filling 1n between the plates with lead.
supplied through top feed valves, which B " ‘rupe SHriace 2 523 sq. ft E  The usual procedure of determining the
are covered with a domed casing, the [  Fire-box 190 ,, ,, O correct amount of balancing in each pair of
superheater header and regulator being O  Superheater .. ... .. 370, , L wheels 1s checked by testing in a wheel
a4 combination fitting provided in th Ll _ SOIRR i e e 088w L balancing machine.
g Pprovide © 1 Grate Area 25 1 8

smoke-box. The operation of the regu- [T Working Pressure .o .. 2501b. per sq. in. [J 1he coupled axle-boxes are steel castings
lator is by the usual type of handle con- [ Tractive Effort at 85 per cent. LI with pressed-in brasses, and ample bearing
I - , 1 boiler pressure ... i 40,300 Ib. O - . 2 ) -
veniently placed in the cab. An exhaust |5 Aghesive Weight .. .. .. 67tons10cwt. [ area has been provided. Oil is mechanically
steam Injector is provided on the fireman’'s [J Weight of Engine In working order 104 ,, 10 ,, @O fed to the crown of each axle-box. The
side, and a live steam injector on the K Weightof Tender ,, ' 4 », 2 , O underkeeps fitted to the axle-boxes are of
driver's side of the engine. The super- EI[ Tt}‘f&? Ef;éﬁ';fim “ﬁnﬂdff 158 ,, 12 ., E ample capacity, and an oil pad is provided.
heater 1s a special design proportioned @O Coal capacity of Tender ... R A O lhe intermediate and trailing axle-boxes
to give sufficient superheat combined H Water i e b 4:‘:“?“ Eﬂ];“m H  are arranged to allow the underkeep to be
with maximum evaporation. The safety E SOARLISHg N e Spueis = o e E withdrawn while the axle-box is in place.

valves are of a standard pop type, and
the old Caledonian design of whistle
has been adopted, which gives a melodious note. As a result
of the restriction of the gauge, it has been necessary for the whistle
to be fitted 1n a horizontal position. The Company's standard
type of water gauge frames and protectors and other standard
boiler fittings are used wherever possible. All steam supplies to

oooooooooooooooooooooooooooand The leading crank axle does not permit this

for the leading boxes. A 16-feed mechani-

cal lubricator of the company’s standard design has been provided

to lubricate the pistons and valves, and the oil is thoroughly

atomised by a jet of steam before arriving at the point to be
lubricated.

Special attention has been given to the design of the laminated

the various bearing springs
?ttﬁ]%ﬂ ic:nn- as _ _ ap = H b4 ;—""H ti}s‘td are pro-
rolle rom - ¢ vide on all
the cab are i!!;_'__—.:__ ii!. the coupled
aken from 'a S R 1 NI | I D whecls, " ano
manifold r_____“:-‘ﬁ____ﬁ:_,ﬂ_=§ii_.ﬁ-=-_‘__w e this, in con-
fitted at the A SV e ""‘:"‘Y ‘ . — 3 junction with
top of the = ;ﬂégg:ﬂﬁigﬁ,ﬂ:—._i“;-\,-'""""r %’é“_‘ =t Y e the bolster
fire-box  tube- T AN YAND.: =i AN e A type bogie and
plate, and this P a——— 2 A A. J_db — N ‘. ’ ti'm:l{ I‘E.Slllfs
:f*i‘l:h f;rﬂx;::]i{iﬂ Diagram showing the chief features of ‘'* No. 6200."’ i‘liidiﬂz Sm;}ﬂth

0CO-

valve that enables the whole supply to be shut off.

Special attention has been given to the arrangement of the
steam and exhaust passages from the cylinders in order to ensure
maximum efficiency, and a jumper blast-pipe cap 1s provided so
that, when working under heavy conditions, excessive back
pressure is avoided. A deflector plate is also provided in the
smoke-box to equalise the draught over the whole of the boiler
tubes.

The provision of sufficient primary air to the large grate 1s

motive. A ribbed section of steel plate is used, the material being
a silico-manganese steel ; and the plates are fixed in the buckle by
means of a wedge cotter. The spring hangers are of the screwed
type with a knuckle thread, so that independent adjustment can be
obtained. As an experiment, one of these engines will be provided
with compensating beams, to enable observations to be made in
order to ascertain whether a better running engine is thus obtained.

The leading 4-wheeled bogie is provided with side bolsters and a
carefully designed bogie side check

(Continued on page 617)
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British Railways and Coal Trafhc

Methods and Appliances in Use

AEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEE RN EN

N

LD OO OO0 O0O00000000

HE conveyance of coal, which 1s carried out on such

a large scale by our railways, has been well
described as the transportation of the nation’s
energy. Coal in fact may be said to have started our
railway system, for the early wagonways and tramways
from which railways eéventually developed were con-
structed to provide means of transport and distribution
for the products of the mines.
The Middleton Colliery
line, near Leeds, on which
Blenkinsop s locomotive
worked, was an example of
the use of steam power for
colliery  purposes as early
as 1812, in which vyear
Stephenson wvisited the line;
and in 1813 the * Wylam
Dilly 7 of William Hedley
was tried successfully on the

Wylam wagonway. lhe
" easy conveyance of men
and commodities from place

to place,  stated by Francis
Bacon to be a necessary
condition for national pros-
perity, accounted for the
Stockton and Darlington and
Liverpool and  Manchester
rallways, the original pur-
pose of the former being to
provide an outlet for South
Durham coal. The Leicester
and Swannington line, the
centenary of which occurred
last year, was laid down to
secure cheap transport of
coal from the Leicestershire
mines to the districts around
the county town. Canal trans-
port had previously been em-
ployed, but the Charnwood
IForest Canal burst its banks in 1799 and was never
repaired. lhis lhittle company grew into, or at all
events was the earliest portion of, the pre-group
Midland Railway, a great coal-carrying line serving
the coal-bearing areas of South Yorkshire and the
Midlands generally. It is now of course part of the
L.M.5.R., the coal traffic of which forms an important
teature of 1ts operation, and has many points of interest.

I'he needs of Edinburgh in regard to fuel resulted in
the laying down of a railway line. In 1792 the city
was so badly off for coal that the magistrates offered
a premium of a shilling on each ton entering the city.
I'he Lothian fields contained an abundant supply, but
the difficulties in regard to transport were considerable.
T'hus there came into being the Edinburgh and Dalkeith
line, which greatly improved the transport of coal to
Edinburgh, and was finally absorbed by the North
British Railway in 1845. The coal depot at St. Leonards

The coaling plant recently provided at Toton Sidings.

dealt with a large tonnage, and it is interesting that
advertisements of the period pointed out the desirability
of purchasing coal from the merchants who had their
store-yards there, rather than from those who were
saild to mix " some better coal with refuse bought
at the Coal Hills and sell the whole as the best of
its kind.” For the further benefit of the public, we
are told, ** the carters are watch-
ed through the streets by
one of the company’s con-
stables.”’

Another constituent of the
present L.N.E.R., the former
Great Northern Railway, had
as one of 1ts chief objects,
when promoted as the Lon-
don and York Railway, the
provision of facilities for the
carriage of coal from South
Yorkshire to London and the
towns along 1ts route. It
was 1n fact the first railway
to carry coal to London in
any quantity. By means of
connections with the railways
south of London much traffic
was carried through from the
Great Northern, its trains
from the North being dealt
with at Ferme Park vards,
Hornsea.

lThe tonnage of coal
handled by the railways into

London alone amounted to
8,000,000 1n 1931, the total
for the whole coal traffic

being 167,000,000. It is par-
ticularly interesting to examine
the railway methods of deal-
ing with bulk consignments
of this traftic, for the trains
carrying coal to London are among the heaviest in

ireat Britain. The L.N.E.R. provide trains of from
80 to 100 wagons, some of 20 tons’ capacity, each
train carrying perhaps 1,000 tons of coal; and the
engines particularly associated with their haulage
are the two monster three-cylinder ‘° Mikado' or
2-8-2 engines. These are the only British standard
gauge examples of their type, and they were specially
designed to maintain higher average speeds than usual
with this type of train. They are ably supplemented
by the three-cylinder ** Consolidation "’ or 2-8-0 engines
developed from the earlier two-cylinder examples of
the same type. From the first the Great Northern
were always well represented by their motive power
for coal traffic, so that the unique character of the
most up-to-date engines on this section of the L.N.E.R.
1s 1n keeping with tradition. In addition to Ferme
Park yards there 1s the Temple Mills depot on the

This and other
similar installations are typical of the up-to-date methods in use for the

handling of coal for locomotive purposes. Photo courtesy L.M.S.R.




TI—IE MECCANO MAGAZH\IE

285

Great Eastern section, which has the ]H.I'gESt yard 1n ‘ their use they offer traders a rebate on the charges for

[London and is capable of dealing with 5,000 wagons
in a day.

Particular interest attaches to the L.M.S.R. traffic
that 1s received from the colliery districts of Derby-
shire and

Notting-
hamshire
and con-
centrated
at loton
Sidings,
near Not-
tingham.
This 1s one
of the

lar E €S t & The L.M.S.R. " Beyer-Garratls '’ are the first of the type in regular main line service in this country
is shown, not the patent self-trimming pattern as recently applied to the class. Pholo courtesy S.R. Magazine,

marshalling
yards in the world, and traffic 1s forwarded from here
to Brent Sidings, Cricklewood, for distribution. The
route is sharply undulating, yet 90 loaded wagons in
the up direction, and 100 empty wagons in the down
direction, are regularly booked loads. With an average
gross tonnage of 1,400, the scheduled speed is about
19 m.p.h. for up trains and 24.4 m.p.h. for down trains.
For years these “ black snakes " were regularly hauled
by six-coupled

tender engines | | - AR
working in pairs, | o a
as weight re-
strictions on the
Midland main
line prevented
the use o
larger engines of
ordinary types.
In 1927 the bold
experiment was
made of trying
articulated loco-
motives of the
Beyver-Garratt
pattern on the
work. These are

-F- '

K 'l:ulI I

the carniage of full loads of coal in them. Between Stoke
Gifford Junction and Swindon the loads are reduced,
the full tonnage being made up at the latter place. On
Sundays 100-wagon trains are brought up, and the

empties

taken down
| to  Stoke
Gifford
usually
total about
the same
number 1n
L3 each train,
o In the
handling of
fuel tfor
their own
use, the railways have made great strides in recent years,
mechanical coaling plants being a feature of many of the
larger locomotive depots. There are 18 such installations
on the L.M.5.R. alone, and one of the largest of its
kind, recently provided at Toton locomotive depot, 1s
illustrated on the previous page. This installation
incorporates a hoist for lifting wagons with a capacity
of up to 20 tons, and the coal 1s tipped into a bunker

.  The normal type of coal bunker

__ - /0 ft. high and

) B ] 35 ft. square that
éﬁ’-r_;;%.r-_fu can deal with

R 3,000 tons per

= ] week. The coal
8 is released irom
! the bunker into

the tenders of
locomotives
standing be-
neath.
Briti1ish
rallways are
| frequently
for
! persistent
large
ot

criticised
their
use ol

numbers

of the 2-6-0: wagons of small
(0-6-2 type, and AR Bk capacity. It 1s
as far as their col LR J s pointed out, for
engine units are WES instance, that in
concerned, are - America 12-
s imilar to R e e s s i oy Bum P Ry Posarsas, Wheeled gondola
the standard Liverpool. cars CaIrry 100
" Mogul " mixed traffic locomotives. In due course the tons of coal, whereas in Britain 12 tons in a four-wheeler

definite economy of these giants was established, and
33 of them are now in use. They have circular self-
trimming coal bunkers rotated by steam power that
work their fuel forward to the shovel without any
labour on the part of the fireman ; and they are fitted
with water scoops for operating in both directions.
Ordinary 10-ton or 12-ton wagons are employed in great
numbers, and the steel bogie wagons previously intro-
duced by the Midland Railway are made use of as
much as possible.

Trains of 90 wagons are the rule on the magnificently-
graded Great Western Railway, the great receiving
centres for the London district being Acton and Old
Oak Common yards. The big Swindon ** Consolidation ™
engines are well known, and give splendid service on
the trains from South Wales. The Great Western own
a large number of 20-ton wagons, and to encourage

is the usual thing. These criticisms seem to indicate a
comparatively poor showing on the part of our railways,
but naturally there are two sides to the question. lhe
critics ignore or overlook the facts that the average
length of haul in this country is short and that small
consignments are the rule ; that colliery plant generally

1s not adapted to the }rmdlmg of larger wagons, and
that there are enormous numbers of colliery-owned

wagons running on the railways. The general conditions
of the coal trade in this country appear to be met fairly
satisfactorily by the wagons now in use. In America
services are less frequent and long hauls are the rule,
so that high-capacity wagons are employed and coal
handling plant 1s adapted to their use.

For their own purposes, such as the haulage of
locomotive coal of which 13,000,000 tons are consumed
annually, our railways make (Continued on page 617)
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Excellent Work by Further Locomotives of ‘‘ Schools "’

'* Baby Scots "V’ where he 1s so well known and deservedly

honoured as a capable engineer.

Class

= : ~ VEry g :
Five more 4-6-0 locomotives of the - - -- o | [he latest 4—4-0 engines of the '* Schools "’
= L g g i -:Ir ._.- . o - - % - Y = 5 & - - F Sl = | . & J L . .
Vi B i r Qe t by '“I'- " = 1_ oy b { Ry It 15 1EC “-%."i"]h“{] -Lh-:it -I:.h.":_ INEW ¢ I-I_L-;IHL 15 -r.l]lﬂ{}ht. “-I-' i l ) I _ I_ T __ ]' _
DADY  ot0 Clelss dre  Delng  oDul el class to be turned out from the works

the last word in British locomotive building,
but rumours are ”’HIHH round that Swindon

Crewe 1n plru_'i*. of former " Claughtons.
The first of them 1s No. 6015, ' Privaie E.

at kLastleigh are :
918,

NO. 917,

S Ardangly

may presently give an effective answer | and No. CHurstpreypoint.” 1t may
Svkes, V.C.,”" and is already in service. to 1ts challenge, . be noted that the locomotive department
No. 6018, " Private W. Wood, V.C.,"" a : has altered the sequence of names. It
Tofo - rathe brothe AR, St New Station on the L.M.S.R. e I S -
sister—or rather, brother—engine, was was originally intended that No. 917 should
observed by a correspondent recently on A new passenger station at South Kenton | be and No. 918

CHurstprerpoint ™
i

“The Comet,”” one of the fastest CAvdingly.”

expresses on the I,._I"u'i.‘:?-.H.,. UEUEEHUDE[L'IEIEIEIDEIHEEE[E[D]:IEIEHEEHHUHUEHUEUUEUHEHDE V\'rln-:ﬂ_ the I'I'!EIHI'J-E_‘]‘H‘{_}I‘ the
?H.lt A ]pu?ct?ul an']wi'z_il alt E Institution of Locomotive En-
suston had been achieved. rineers  visited Eastleigh on
kngines of the " Baby Scot’ E Mile-a-minute EKDI”&SSES on British E %‘?ncl June 1n the course of
class are now 1n regular service O O their summer meeting, No.
on almost all the most import- E RHIIWEI.YS E 917 had just been completed,
. : : T : Dis- . — o
.]In;t.l 21.?11?1 In"f '"’ilf't',{m} Gf]-th? E Railway From To Train tance Time Sp'd E ;t.ml . "I.T.flf-- _p]ﬂ.u.tl on - view,
L. O 0L, not only 1in . E1AT 0 miles min. m.p.h. A together with an cngine each
but in Scotland too. They do o G.W.R. Swindon Paddington ... 3.55pm. 773 65 7.4 frm__z_l the "' Lord Nelson " and
excellent m'*url{ WI'I{EI‘L“'I.-'E‘I‘P t_h:-:f.i’ - LM.S.R. Crewe Willesden Jc. 6.12 pom. 152.5 142 64.5 O " King Arthur " classes, for
go and win golden opinions O L.N.E.R. Grantham ... King’s Cross 9.40 am. 1055 100 63.3 K their inspection,
from the men who drive them. E G.W.R. Paddington ... Bath ... 1.15 pom. 106.9 102 62.9 E Safet the Railw
Considerable scrapping i1s pg  LMSR.  Stafford ... Euston 6.52 pom. 133.6 125 62.5 1 al€ty on the Kailways
going on and 1n particular the @O ' Mangotsfield Gloucester 10.50 am. 320 31 619 [ Only four passengers were
4-4-0 passenger express en- E ' s ' 243 pm. 320 31 619 E killed 1n train accidents in
gines of the LLN.W.R. " Pre- g ' Wilmslow ... Euston 10. 8a.m. 1769 172 617 7 Britain during 1932. The
cursor "’ class are disappearing ©O  G-W.R. Paddington ...s Bath 11.15am. 1069 104 6L7 @O pymber injured was 214, the
rather rapidly. E L.N.E.R.  Darlington York ... vo % Tam. 441 43 615 E lowest for 25 wvears. These
The first " Pacific™ loco- g 1 eicester . ... . Nottingham .., ‘4.30am, 225 ‘22 614 O fhgures stand in striking con-
M etive-No. G2 3 . G.W.R. Paddington ... Exeter .. 12. Onoon 173.7 170 61.3 A P |
otive-No. 6200-is now ready O + O trast to similar returns of
for express working, having first B N REmUIE e SROGINGOOR. r. S XA, L0 B0 618 T accidents on the roads A
o Sy Bl b u ., Paddington ... Bristol ... 115pm. 1183 115 61.7 O ° '“.I' 0 h R
I}LL;I run Iln on loca ; rafhic., Ei! LM.S.R. Coventry ... Willesden Jc. 512 p.m. 88.6 87 6L1 E I‘El‘l way train is still one of the
i 1> UI1H( {'I’”UI“I.I'* "'Hlil"l- 1 i':-'r‘r El LNER. Hunﬁﬂgdﬂn Hing-E Cross 930 a.m. 55.9 58 Eﬂ*g - hlifﬂht f]t “-” I]I;'”.‘f.l:':u
trl'iIH [lllT‘IIl” L% [llf_h 11 r”_t-u.l.lﬂ'f_‘[i C.W.R Paddington Kemble 5 0p.m 010 9() 60.7
a. speed of 80 m.p.h.  An E - ,,E .. Westbury 3.30 F;;*.ml. 95.6 95 60.4 E ‘ South SHE?E?I “{ 6 oati
llustrated article giving a full B L MSR. Euston Wilmslow ... 6. 0pm. 177.0 176 603 O v sl .
description of this remarkable 7 G.W.R.  Swindon Paddington ... 1ll4pm. 77.3 77 60.2 g How completelv the enter-
engimne IS Pllllllhhti] on page 1 L.N.E.R. Darlington York ... 8.49 pom. 44.1 44 60.1 | prise of the Southern Railway
282 of the present ISsSue. E G.W.R. Paddington ... Bristol 11.15 am. 118.3 118 60.1 E in its vast schemes of electri-
- High W be Banb 9.4 1T, : 1 1cat 1A S e mmieti1fhoc
New *Halls " and Tank 1 R WA AMEL S AWS G o T b juiie
Engines at Swindon l‘_‘lEE[]:IEIEEEI]ZIDE[EDEDHEEDEEHEDEEHUUDHHDDEE[E[EIEII:II:I]:IDEE Herbert Walker, the General

4-6-0 engines of the " Hall" class was on the L.M.S. R. electrified line between made recently. He said that thev had
carnied through according to programme | London and Watford was opened for electrified 293 miles of the suburban

and all were completed before the end of traffic on Monday, 3rd July. It will afford area, which was equivalent to 800 track

July. Iurther tank engines of the smaller welcome facilities to a rapidly-growing miles. They had eliminated or dis-
types are now 1 hand at Swindon. new residential area of greater lLondon. pensed with §, 152,820 miles of steam
. ]-'.-11'_;{1: l'lum]:-{*.r:a _l.”.-f Enﬁint*r:i have h.m-_‘.n LN.ER. Locomotive News 1-;{_1r]-:ilnﬂ and rrt?phu tzfi.l the m with 20 651,000
scrapped during the past few months. electric train  miles. For everv two
lThey have been mostly of the older tank ‘urther three-cylinder 4-4-0 express trains they had before they had put
and goods classes but the following express locomotives of the " Shire " or " Hunt " on five. These were accelerated and thus

passenger locomotives have been included class are at present building at Darlington the public gained in both frequency of

among the condemned :—No. 3805, works. lwo 0-6-0 ireight engines of the service and speed. As for costs, during
- County Kerry " ; No. 3822, " County of ©]39 7 class recently turned out from there 1932 (the first complete yvear of suburban
Brecon and No. 3828, " County of are numbered 1482 and 1488. n-pvr:lting_] the working expenses for 20.6

Hereford, " all of the 4-4-0 outside cylinder
" County " class; No. 2901, ' Lady
Superior "' [ No. 2984, “ Guy Mannering ',
of the two-

The conversion of the former 4—4-4
N.E.R. tank engines of the “ S " class into
4-6-2 tank engines is being steadily |

million train miles of electric services at
£1,225,200 were only £206,100 greater than
for only 8.2 million miles of steam services

and No. 2998, "' Ernest Cunard,” proceeded with and five have now been so withdrawn. Electric receipts, at £4,792,600,
cviinder 4-6-0 " Saint " class; and No,. converted. lhey are Nos. 1318, 1525, rose £1,316,700 above steam earnings and
4002, "' Eveming Star,” of the four-cylinder 1928, 2155 and 2162. gave a net revenue increase of £1,110,500,
4-6-0 " Star "’ class. A 100 h.p, " Sentinel” locomotive Sir Herbert explained that the higures

The advent of Mr. W. A, Si‘dﬂit’.‘*f"'-. has been ordered and will be employed were for the LLondon suburban area only,
" Pacific” locomotive on the L.M.S.R. for shunting duties at the Company’s and added that the new extension to
has excited keen interest at Swindon, works at Darlington. . Brighton and Worthing was doing very well.



Summer ‘‘ Speed Up '’ on Railways

The summer train services that came

into operation on the DBritish rnilways

on Monday, 17th July, show many
improvements, but there are no drastic
accelerations comparable to those intro-
duced last year. The timetables reveal
an all-round
speeding up of
local, branch
and main line
trains :  faster
schedules  be-
tween big cities
and to holiday

resorts ; and
new and 1m-
proved  cross-
country, week-

end and Sunday
services. It is
claimed that
never before has
the travelling
public been
offered such
rapid transport
for business or
pleasure ; and
that a further
saving of
11,099 minutes
(185 hours) daily
in the journey
times of trains
has been made during the present summer.

In the new programme of the L.M.S.R.,
2,182 trains have been accelerated by a
total of 6,656 minutes daily. Its additional
high-speed schedules include two runs—
both of them between Mangotsfield and
Gloucester—at practically 62 m.p.h. start
to stop, which are smart performances.

IThe speed-up has
been applied in its
most intensive form
in North Wales, en-
abling great savings
in journey time to be
effected not only be-
tween London, Bir-
mingham, lLaverpool,
Manchester and the

North Wales coast
resorts, but also be-
tween these places
and Ireland (wvia

Holyhead) and Scot-
land. Thus on the
afternoon service
from Afonwen and
Holyhead  accelera-
tions of 32 minutes to
Manchester and 48
minutes to Leeds have
been eftected, while
travellers to Hull and
Harrogate by this
service arrive 2 hours
9 minutes and 2 hours
13 minutes earlier re-
spectively. On Satur-
days, three services from London (Euston)
to the North Wales coast have been
accelerated, by as much as 85 minutes in
one case.

New express services have been provided
In each direction daily between London and
Blackpool and Southport. The 12 noon
express from Euston to Windermere,
which previously has run only on Saturdays,
now runs daily, and the through Blackpool
portion arnves at 4.92 p.m. except on
Saturdays, when the service leaves Euston
11.35 a.m. and arrives at Blackpool at

The S.R., ** Golden Arrow '" Pullman express leaving Victoria Station for Dover.
the well-known four-cylinder 4-6-0 No.

baggagde,

44 pom. A non-stop run is made each

Sunday between London and Wigan by
the express leaving Euston for Glasgow
at 11.50 a.m., the 194 miles being covered
in 207 min,

Another important feature of the new
programme 1s the improvement effected in
Yorkshire. On the

L.ancashire and

-

L.M.S.R. Central Division, covering most of
thus area, 307 trains have been accelerated
by 862 minutes daily, including 91 expresses
and 216 local trains.

New services from North Lancashire
and Windermere to London are given by
the ~ Mid-day Scot " express, which now
calls at Lancaster: while the 10.5 am.

from Aberdeen to London makes an addi-
tional call at Warrington without increase in
overall journey time. New express services
are also given between London (Euston) and
Manchester and Liverpool, and vice versa.

The L.N.E.R. services follow closely
upon those of last summer., " The Flving
Scotsman expresses again make the
journey between London (King’s Cross)
and Edinburgh, 392} miles non-stop in
7% hours. Perhaps the most noteworthy
acceleration is that of the ‘' Scarborough
flyer,”” the timing of which has been cut
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Photograph, Railway Photographs, Liverpool.

The locomotive at the head of the train is
o0, ** Lord Nelson,"" and immediately behind it are the special vehicles for registered

The L.N.E.R. ‘" Hook of Holland "’ express passing Chadwell Heath, with one of the Great Eastern ** 1500 "' class
atits head. “‘Sandringhams ' are now invariably used for these trains. Photograph, Railway Photographs, Liverpool.

by 15 minutes in each direction. For
the 188} miles between London and

York, 3} hours are allowed, requiring an
average speed of 588 m.p.h. and giving
the fastest timing between those cities.
Scarborough is brought within 4 hr. 10 min.
of London. A new Hiltlli"tlfﬂunnhr restaur-
ant car express leaves King's Cross at
125 p.m. for
Leeds, Brad-
ford and Skeg-
Ness. Seven new
buffet car ser-
vices have been
ntroduced,
chietly between
lLondon and
Last Angha.
The summer
programme O]
the Southern
Railway  con-
tains few nuvel-
ties but very
ample and
attractive ser-

Viees are pro-
vidled to the
numerous holi-
day resorts

throughout that
system and to
the Continent.
The all-Pullman
train, the
“ Bournemouth
Belle,” 1s again running daily.

Reference was made in last month's
“M.M." to the speed-up on the G.W.K.
It may be added that the ** Cheltenham
Flyer ” has been accelerated by 5 muin.
LLeaving Cheltenham at 2.40 p.m.—10
min. later than formerly—it now reaches
Paddington at 5 p.m.—five minutes later
than Dbefore. The
running time between
Swindon and Pad-
dington remaims at
65 min. for the 77}
miles. The later
arrival at Paddington
1S a wise arrangement
since i1t gives that
much greater margin
between the ** Flyer =
and the preceding
“ Cornish Riviera
Express,”—a useful
provision should the
“Riviera'~ be run-
ning late.

Train Cruises on tl}e
‘“ Northern Belle’

The first cruise ot

the L.N.E.R.
“ Northern Belle '—
Britain s pioneer
cruising train—was

so thoroughly suc-
cessful that a second
was arranged to fol-
low immediately upon
1t. IFor this the same route was followed
as for the first, to the complete enjoyment
of the full complement of passengers.
Starting from London, the first stop was
made at Edinburgh, and from there the
train travelled north to Aberdeen and the
Moray Firth. The cruise included also visits
to the Scottish Highlands, the Border
country, the L.ake District and the York-
shire coast, and the return was made by
way of Lincoln, Ely, and Cambridge.

It seems likely that train cruises will
become a railway definite feature.
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and another engineer named Harrington formed a company
that erected many lifting bridges in various parts of the United
States. In 1909 they obtained a patent for the working of vertical
lift bridges by means of cables attached to the top and bottom
of the lifting span and actuated by motors fixed in the centre

of the span, and

N the first article in this series we dealt with opening bridges
I of the bascule type, with special reference to the famous
Tower Bridge over the River Thames at L.ondon, and in the ‘
second article we described modern swing bridges. We come
now to the vertical lift bridge, a tvpe of opening bridge that has
been extensively

adopted abroad, this  method of
especlally in working 18 a
America. T he teature of man vV

ot their structures.

Some excellent
examples of
modern  vertical
lift bridges are to
be seen spanning
the reconstructed
Welland Canal in
Canada. The
many bridges
built across this
famous waterwav
include 11 vertical
l1tt brideges, seven
of which carry
roadways, three
are raillway
bridges, and one
carries both an
electric rallway
and a road. The
height of lift of
the bridges ranges
earllest of which from 108 {t. 2 1n.
there is anv re- = SRR i e g 4 e b, < e 8 to 115ft. Zin,
cord formed part s S SO P s Ot a SR - o =. and the com-
of a wooden trestle e — S — —— e ) = bined weight of
across the River Two of the vertical lift bridges of the Welland Ship Canal open to allow the passage of a large lake steamer entering the Canal lifting span and
Danube at from Lake Erie. There are 20 of these bridges across the Canal. counterweight is

from 1,160 to 2,300 short tons. The width of the litting span
of some of the bridges is 20 ft. and that of others 30 {t. These
bridges vary in minor details, but in general design each con-
sists of two vertical towers and a horizontal span that i1s moved
up and down between them by steel cables worked from the
machinery house situated at the
centre of the lifting span. The

main feature of
this type 1s a mov-
able span that
can be raised or
lowered when
necessary,
but always re-
mains in a hori-
zontal  position.
The weight of the
moving span is
borne by wire
ropes that pass
over pulleys at the
top of tall towers,
one at each side
of the span, and
are attached to
counterwelghts.

It 1s not known
when the first
vertical lift bridge
was built, but the

Vienna. The lifting portion of this structure was 30 ft. long
and could be raised 64 ft. During the 19th century several
short span vertical lift bridges were erected across canals in Europe l

and 1 America. The first really important vertical lift bridge
to be planned was intended to span the Rhine at Cologne. It
was designed by Captain W.
Moorson of London, and was

entered in 1850 in a competition
in  connection with the bridge
5{:!}&1‘1’1:}:, but it did not win the
prize.  lhe bridge would have
had a lifting span 100 ft. long
that could be raised 54 ft. An
even more ambitious design that
also was rejected was for a
vertical lift bridge across the
Hl"'i.'{'.'l‘ Tees at Newport, near
Middlesbrough. This proposed
bridge had a lifting span 200 ft.
long that could be raised 40 ft.,
and was to be moved up and
down by withdrawing water from
and adding it to a tank that
formed part of the counterweight
of the bridge.

lhe first large vertical lift
bridge was erected over the
South Chicago River at Chicago
in 1894 by an engineer named
Waddell. It had a lifting span

150 ft. long, which, when raised, provided a vertical clearance
of 155 ft. The span was raised and lowered by wire ropes that
passed over sheaves at the top of the towers and led down to
winding drums in the engine room, which was below street level.

@

An aerial view of the two lift bridges at Port Colborne at the entrance to the Welland

'II-

ship Canal from Port Erie.

At first the bridge was worked by two 70 h.p. steam engines,
but later electric motors were substituted. Subsequently Waddell

-, \\ -
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cables for hoisting and lowering
the span pass from the winding
drums to sheaves on the ends
of the span, and f{rom there
extend up to the top of the
towers, where they terminate ;
and the lowering cables pass
downward and end close to
the base of the towers.

The counterweight cables pass
from each end of the span to
the top of the towers, where
they travel over huge sheaves
and are attached to heavy counter-
weights that move up and down
in the towers. T1he sheaves are
steel castings each grooved to
take 12 ropes, and the counter-
weights are of reinforced con-
crete with a steel {ramework
and hooked bars. Guides, each
consisting of two angle girders
riveted back to back and se-

cured on the outside of the main columns ot the towers, keep
the span to its vertical path when i1t 1s being raised or lowered.
The bridges are electrically operated, and the current 1s fed
through vertical conductors on one of the towers to trolleys at

one end of the spans.

A remarkable vertical lift bridge of a shghtly different type
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1s to be seen at Rotterdam, the famous Dutch port on the Meuse.
This bridge was built to replace a raillway swing bridge that
was destroyed in November 1918 by a ship colliding with the
swinging portion and knocking it into the river. The span 1s
174 {t. long, and the
towers between which
it moves up and
down are 197 ft. high
from theiwr founda-
tions. Each tower
was built 1n stages,
the furst three sec-
tions being placed in
position by means of
powerful floating
cranes that lifted the
steel members, some
of which weighed 30
tons and were 654 ft.
long, from wagons on
the quay. lhe cranes
were too short to
place 1n position the
upper parts of the
towers, and for this
work the contractor
erected a large re-
volving crane that
could be raised as
the work advanced.

1he task of placing
the centre span iIn
position was interest-
mg but dithicult, for
river traffic had to
be interrupted as
little as possible, and
in  consequence the

ried out very rapidly
It would have been comparatively simple to assemble the span
in a workshop on the quay, transfer it to pontoons and float
1t to the bridge site, and there raise it into position between the
towers by means of cables made ready beforehand. The con-
tractor preferred to Dbring each
member of the span to the site
separately, however, and they were
placed together by means of float-
ing cranes, the parts were joined
up and the cables attached. The
span was raised into position during
the night, so that the minimum
disturbance of traffic took place.

The centre span 1s suspended
by 48 cables each 14 mm. 1n
diameter, passing over eight six-
grooved pulleys at the top of the
towers. lFach of these pulleys
supports a weight of 75 tons,
and consists of two rings between
which are nserted two series of
rollers in the form of drums. Access
to the pulleys 1s a difficult matter,
and 1t 1s fortunate therefore that
they do mnot require lubricating
more than once a vear. lhe
counterweights that balance the
welght of the span are of concrete,

It was at first intended to adopt
the Waddell system of operation,
but 1n order that the centre span,
which weighs 600 tons, should
not be overburdened by the addi-
tion of machinery weighing 100
tons, 1t was decided that the work-
ing apparatus should be situated
in the south tower of the bridge.
The hoisting winch has a double
winding drum, and the hoisting
cables pass from the first drum
to the top of the south tower,
descend the other side, pass under
pulleys to the centre span and
after traversing this span ascend
to the top of the north tower,

e L 1 4 1 - The vertical lift bridge across the River Meuse at Rotterdam, with the lifting
work had to be car- span is 174 ft. long agnd the towers between which it moves up and down are 197 ft. high from their foundations.  “°

cables are wound inversely on the second drum and describe
exactly opposite movements. In order to maintain the span
in a horizontal position there are two sets of balance cables.
The first set is fixed to the foot of the south tower, passes round
the pulleys at the
southern end of the
span and from there
to the opposite end
of the span, where
it passes rtound a
further pulley and
15 fixed to the north
tower, The other
set of cables take
the opposite course.
As certain engineers
had expressed doubt
as to the ability of
the span to main-
tain equilibrium, the
method of working
was reproduced 1In
a model of the bridege
1 /50th of the actual
S1Z¢. Experiments
carried out with this
model proved the
exactness of the cal-
culations previously
made.

The two  cable
drums are operated
by a 440 volt D.C.
motor of 200 h.p.,
and the centre span
can be raised to 1ts
full height ot 1344 {t.
_ _ In one minute, where-
span in the raised position. This the opening of
the swing bridge pre-
viously used took four minutes. A 30 h.p. motor is kept in
reserve. Lhe cable drums can be brought to rest without shock
by the application of a compressed air brake. The <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>