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: You know those quaint little calendar pictures vou see :
1 in stationers’ windows at Christmas 1o vou know |
! vou can cut them out quite cheaply with a fretsaw |
: for vour friends or even to sell to the shops? A :
1 delightful and simple pastime for anyvone with a I
1 fretwork outhit—and one providing useful pocket |
: monevy. :
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' Barn pocket money !
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at tray making . !
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| Do vou know that Hobbies supply complete parcels of :
: wood, moulding, and handles for the handvman to ;
1 make up travs? |
1 Quite Casy and 1
: quite  cheap ; a :
1 source of proht for |
1 vour spare time. 1
: Or there is a hand- :
1 some  colour tray 1
| bottom with  the 1
: picture printed 1n i
| bright colours upon :
| it. A full range is 1
! illustrated in |
Habbies Catalogue. :
1
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It s really  quite simple and any lad can
with the 1(1[|||-\('l|' pat
terns and instruction
supplied by Hobbies.
Either of these
handsome calinets 1s
made in Mahoganv for
Just think of the
pocket money vou can
earn by making them
to sell to vour friends
The whole thing costs
only 22/4—equal in
efficiency to any three-

do it

5/6.

muinea model,
DETAILS OF ALL THE ABOVE ARE GIVEN IN THE 272
PAGES OF HOBBIES 1930 CATALOGUE. EDITORIAL

JUSI ARTICLES ON A NUMBER OF NEW SUBJECTS; AND
OF INTEREST TO' ALL FHE COST IS ONLY 9d, AND
Ol i l THE FREE DESIGNS ALONE ARE WORTH 2/-. GEI

YOUR COPY NOW,
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: Instead of having to spend your money on presents :
1 for people any lad who is handy with tools can make 1
1 his own Al sorts of fretwork designs are obtainable 1
: from Haobbies so vou can cut out and make i wood :
| just the things that people want, |
| and voun will enjov the making as I
: much as theyv will admire your :
| ability. Ower 1,000 things to 1
I make are shown i Hobbies 1
: Catalogue :
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Have gou ¥ried o
make Hese moaels.

The making of real models is a joy known to everv

Meccano lad Here are some he can build in wood,
after having cut and tested the parts himself. lLvery
piece is the result of his own work—and the models
can be driven by a steam engine just like the real thing.
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designs wWorth 2/ five .9
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: Of course vou do. The new 1930 Hobbies Catalogue
1 has two large designs and pages of complete pattern
: for making a simple
1 working model, a useful
1 ciard box and trump ndi
: cator, an overmantel and
1 two tables In addition
I there 15 a coloured picture
: calendar for you to cut out.
I This book contains details
1 as well as nearly twentv
: different pastimes. It will
| keep vou interested in all
I vour spare time and will
: enable you to turn it into
1 profit.

I
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Ask for one atany newsagent, ironmonger's stores, or Hobbies branch. Orsend a
Postal Order for 1/- for one to Hobbies Ltd. (Dept. 96), Dereham, Norfolk.

OBBIES CATALOGUE
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With the Editor

“What am 1 Going To Be”?

“"What am T going to be "'? is a question that confronts most
boys towards the end of their career at school. With many boys,
of course, the question does not arise, because it has already been
settled. For instance, there is the boy who has a father or near
relative in a position to start him off on
a definite career with good prospects.
In such a case the boy's future is often
settled in very early life, and he grows
up just taking the whole thing for
granted. Then there are boys who be-
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No.10. WHAT EVER IS IT?

Detailed Advice on Careers

This preliminary weeding out usually thins the list to com-
paratively small dimensions, and each occupation remaining is
given serious consideration from every point of view. Then
the occupations are rejected one by one until the choice remains
between two or three. These are
probably very similar to one another,
and at this point a friendly chat with
someone who has practical knowledge
is sufficient to enable the final decision
to be made.

come doctors, lawyers, clergymen, etc,,
for the reason that their fathers are in
one or other of these professions.
Although there are large numbers of
such boys, they are nevertheless in a
small minority, and as their careers are
arranged for them automatically they
do not require advice. The majority
of boys have no such plain and direct
pathway in front of them, and the
problem of their career is very largely
a matter for their own decision.
Probably few decisions are quite so
difficult to make, because most boys do
not possess ability in any one direction
so outstanding as to settle the matter
straight away. The average boy has
moderate ability in many directions,
and he is interested in a great number
of widely differing subjects. I have

My correspondence has shown me that
there are thousands of boys who are
not in a position to obtain really practical
advice to help them to make their final
decision regarding their life work. I
therefore decided some time ago that,
as Editor of the most popular boys’
paper in the world, it was my duty to
help my readers in a more systematic
manner than had ever been attempted
before. With this object 1 set to work
to collect information from all possible
sources — manufacturers, merchants,
principals of technical colleges, secre-
taries of institutions, and men who had
really “ made good " in different spheres
of life.  All this information has been
carefully classified by members of my
staff, and I propose month by month to
place it at the disposal of my readers.

come in contact personally or through
correspondence, with many thousands
of boys, and I know how difficult it is
for them to decide definitely and wisely
upon the career for which they are best
suited.

Likes and dislikes must be taken into
consideration in making the choice, but
they must not be allowed to assume too
important a place. For instance, a boy
may be interested in mechanical matters,
may be a good Meccano model-builder,
and have a good idea of engines in general ; and yet be a hopeless
failure in an engineering career. Again, a boy who is interested
in outdoor pursuits and is fond of animals might be a complete
failure as a farmer. The only way to make a sound choice is
to think the thing out carefully from the start.

A friend of mine, who is the headmaster of a very successful
boys' school, makes his older pupils put themselves through an
examination on definite lines, He hands them a big sheet of
paper on which are arranged one below the other the names of a
large number of professional and other occupations. Each boy
takes his sheet away and sits down quietly by himself to study
it and then commence his self-examination.

He begins by crossing out all the occupations that are impossible
for him for one reason or another. Some would involve costlier
training expenses than his people could afford; others might be
too strenuous for him on account of some shight physical weakness ;
others again would be crossed off for the very sound reason that
they would involve a type of work for which he not only has no
ability, but which would be extremely distasteful.

of entries I receive.

September.
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Here is the tenth little puzzle in the series that is
proving so very popular, judging from the number

Can you identify this mysterious looking object ?
To the first reader to send an exact answer, or to the
reader who gets nearest, I will send an autographed
copy of my book ‘‘Engineering for Boys.'

Solutions should be written on postcards only and
addressed '* Editorial Competition No. 10, Meccano
Magazine, Old Swan, Liverpool.” Closing date 30th

[wiajnisisinisisinisininiaisia|aisisisisisiniciainjaisis|aininls]

Each month will appear an article
dealing with some individual career, and
describing in detail the qualities that it
requires, and the best method of entering
upon it to ensure success.

As the majority of my readers are
mechanically inclined, I intend to deal
first with the various branches of en-
gineering—mechanical, electrical, civil,
marine, ete.,—and subsequently to pass
on to other professions and trades. 1
should be glad to answer any queries
that may arise from these articles, and I hope that readers will
not hesitate to write to me regarding any points on which they
would like further information.

Mystery Photograph No. 9

If I may judge by the number of readers who decided that it
represented a spoon, Mystery Photograph No. 9 was the ecasiest
of the series that has yet appeared. Most of those who did
send in wrong solutions named something that resembled a
spoon, and the number of entrants who went entirely astray
was less than 30.

A few were misled into thinking the object photographed was
an ash tray. This was quite a reasonable guess, but 1 am still
trying to see the photograph as it must have appeared to one
competitor, who was quite sure that it represented a mandoline !

The first correct solution that came to hand was that of G. C.
Richmond, 31, Percy Road, Chester, and to him an autographed
copy of my book “Engineering for Boys” has been sent. 673
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Harnessing Niagara River
Hydro-electric Power Station with Capacity of 550,000 h.p.

0

I I
I O

There is little need to fear any great diminution of
this ample supply of water, for behind the Falls are
four of the largest fresh water lakesin the world. Lakes

OUR cover this month shows the interior of the
generating station at Queenston, Ontario. This
is the largest and finest hydro-electric power

station in the world, Superior, Michigan,
and is the final instal- : Huron and Erie collect

ment of a gigantic
scheme to  harness
Niagara River. It was
completed to its full
capacity of 442,000
k.v.a.in December 1925,
and since that time it
has supplied current for
lighting and power pur-
poses over a very large
area of the province
of Ontario.

For more than 100
years after their dis-
covery . Niagara Falls

the water from a catch-
ment area of 260,000
square miles and thus
act as vast reservoirs
in which is stored
the water that main-
tains the flow art
Niagara.

The height of the
world-famed Falls is
very little more than
half of the total head
of  water available,
however, for in its short
course of 35 miles from

were  regarded as Lake Erie to Lake
nothing more than a Ontario, the fall in level
wonderful  spectacle. of the Niagara River

D LY It ihe turbines are clearly visible on, the Tace of the . For this and other o 20 ft.  Such an
; ible o cliff. x . :
was seen that they also illustrations to this article we are indebted to the courtesy of The Hydro- enormous  quantity of

were a source ol enor- Electic Power Cominission -of Ontatio water falling through
mous power, and the this height could
invention of the dynamo and the development of develop no less than 8,000,000 h.p. From time to
electrical machinery then led to the establishment on time engineers have cast longing eyes on this waste
both sides of the Niagara River of power stations in energy, and in order to extract some of it for useful
which the generators purposes have estab-

were operated by means
of water-driven tur-
bines.  These stations
may be regarded as
gigantic mills in which
the waterwheels turn
generators instead of
of corngrinding
machinery.

It is scarcely sur-
prising that engineers
should turn their
attention to Niagara
Falls when looking for
a mnatural source of
power. The two chief
needs of a hydro-
electric power station
are a good head of
water and a constant

lished power stations
along the banks of the
river near the Talls,
Unfortunately their
schemes robbed the
Falls of some of their
impressiveness, for
clearly the diversion of
water through the tur-
bines of power stations
lessens the guantity
that pours over their
limestone edges. How
the Falls have been
affected by the schemes
in operation was ex-
plained on page 904 of
the “M. M. for
November, 1928. So
serious did the trouble
flow. Both require- threaten to become that
ments may be obtained =a= - there seemed to be a
witliont uy diffienlty View of the Chippawa-Queenston canal in the rock section. In pl th CafgE st e it
B N‘lagara, for the two bed of tl;zl:. canal is 143 ft. below the surface ‘r;)f tlhe ‘groung aces B¢ would eventually dr'y
sections of the Ialls up altogether | At this

are 162 ft. and 167 ft. in height respectively, and in stage the Governments of Canada and the United
every second no less than 210,000 cu. ft. of water States stepped in and, by a Treaty signed in 1909-1910,
flows over their limestone brinks ! the amount of water that could be diverted for power
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purposes was restricted to 56,000 cubic {t. per second,
a quantity little more than one-quarter of the average
supply that flows down the Niagara River.

Of the water that may be taken from the river 36,000
cu. ft. may be diverted on the Canadian side and 20,000
cu. ft. on the other side

and at the bottom 185 ft. TFinally it enters upon a
section, 7} miles in length, the greater part of which

has been dug out of solid rock.
The rock cutting is rectangular in section and is 48 ft.
in width. In places the depth of rock that had to be
removed in order to

of the river. For
engineering reasons it
is preferable to take
the larger quantity
from the Canadian side,
but the power derived
from the river is shared
equally between the
two countries.

Apart from that pro-
duced in two compara-
tively small stations,
all the hydro-electric
power generated on the
Canadian side of the
river is under public
ownership and control.
The Hydro-Electric
Power Commission of
Ontario hasbeenformed
in order to make the
best possible use of the Falls, and for this purpose has
erected three large power stations.

The most recent of the three stations is the Queenston-
Chippawa plant, which was completed in 1925 and is
the largest and most efficient single hydro-electric
power plant in the world. By taking

Control gate on the canal. It weighs about 100 tons, has a span of 48 ft.,
and when raised leaves sufficient height for tugs to pass through

give a level bed for the
canal was no less than
85 ft. The covering of
earth above it ranges
up to 70 ft. in depth,
and in the deepest
sections the bed of the
canal is 143 ft. below
the surface of the
ground.

Near the entrance to
the rock cut i1s a
gigantic electrically-
operated sluice gate
that weighs about 100
tons.  When raised to
its full height a tug is
able to pass beneath it,
and it can be lowered
in order to cut off the
flow of water to the
power station when this becomes necessary.

After traversing the length of the canal the water
pours into a large triangular basin called a forebay,
across the base of which is built the screen house. This
stands on the top of the cliff, which here is about 320 ft.
in height. It contains the entrance

in water from a point well above the
Falls, and conducting it by means
of a canal to a point near QQueenston,
12 miles downstream, the station
makes use of a fall of 294 ft., this
being nearly twice as great as that
of the Falls themselves. The water
is diverted from the river at Chip-
pawa, and a deep canal, 12} miles
in length, carries it to the power
station built on the Canadian side
of the river.

In order to realise the magnitude
of this magnificent hydro-electric
power scheme, the best plan is to
follow the course of the water from
Chippawa to the power station.
At the entrance the water enters
the canal through 15 enormous
openings in a great concrete barrier,
the greater portion of which is
submerged. Iach of these openings
is 18 ft. in width, and they have
been specially designed to prevent
damage by the floating ice with
which the river is heavily charged
in winter.

When the water has passed through
the openings in the concrete barrier, it enters upon a
section of the canal that was constructed by deepening
and strengthening the channel of the Welland River.
This section is 4 miles in length, and after traversing
it, the water turns sharply to the right to follow a
second portion excavated in earth. This is a channel
with sloping sides, its width at the top being 307 ft.

The control gate lowered to cut off the supply
of water to the power house

to the penstocks, or pipes through
which the water leaves the canal
in order to pass into the power
house itself.

As an engineering feat the con-
struction of the Chippawa-Queenston
canal ranks as a work of the first
magnitude. In making the cut
more than 29,000,000 cu. yds of
carth and nearly 4,500,000 cu. yds.
of rock were excavated. The section
cut through the rock is lined
throughout with concrete in order
to lessen {riction between the water
and the walls, a task that involved
the use of 450,000 cu. yds of concrete.

Bridges had to be built to
accommodate a number of important
railway lines and roads intersected
by the”canal, and at one place it
was necessary to carry the canal
across an -elevation by filling in
with excavated material. No less
than 82 miles of standard gauge
railway track were laid in order to
carry away this vast quantity of
debris, which was dug out by
electrically-operated shovels. At
the time when the work was carried out these were the
largest in the world. Each was capable of loading a
car of 20 cu. yds. capacity, standing 60 ft. above the
level, in one and a half minutes.

From the forebay of the canal the water passes through
nine sets of triple openings, each of which is provided
with a rack or screen in order to prevent debris from
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flowing into the power house. These are the openings that lead
to the penstocks, the great steel pipes encased in concrete down
which the water falls to the hydraulic turbines. They are from
14 to 16 ft. in diameter, and are 383 ft. in length. Water cease-
lessly flowing down them acquires an impetus that turns the
turbines in the power house of which use is made to rotate the
enormous generators.

Three-phase alternating current is generated at 12,000 volts and
at a frequency of 25 cycles per second. The current from each
generator passes through its own switches and transformers. The
oil switches are placed at strategic points in each circuit so that in
case of trouble they automatically open and thus localize the
disturbance and maintain power supply in the mains to the

greatest possible extent.

The penstocks descend
the face of the cliff, but a
visitor to the screen house
who wishes to reach the
power house descends by
means of an electric elevator
into the depths of the rock
forming the sides of the
gorge of the Niagara River.
Arriving at the bottom of
the shaft, he emerges from
the lift cage into a tunnel
that leads directly into the
power house itself. This is
a mammoth steel and con-
crete building with nine
floors. It rises more than
180 ft. above the rock
foundation on which it is
built, and yet is only a
little more than half the
height of the cliff that is
behind it. It appears to be
dwarfed by the rock face,
but it is 560 ft. in length,
and if it were placed in
front of the American Fall,
the latter would be almost
hidden from sight in spite of its imposing height and width!

The turbines into which the penstocks discharge the water
from the canal are on the lowest floor. Large plunger valves
are installed at the lower end of each of the nine penstocks in
order to control the flow of water. These may be closed auto-
matically if any emergency arises, and portable headgates may
be placed in position at the top of

Chippawa-Queenston power canal during construction

The transformers are used
to “ step-up " the voltage
from 12,000 volts to 110,000
volts for transmission, and
there are three to each
main unit. The maximum
capacity of each is 18,330
k.v.a., and some idea of their
magnitude may be derived
from the fact that the
weight of a single trans-
former is 100 tons. The
aluminium conductors
carrying current at this
voltage pass out through
specially designed structures
on the roof of the station,
up the cliff to steel towers
erected upon the edge of
the escarpment, and thence
to the transmission lines
radiating throughout
southern Ontario. Some
of the power is sent as far
west as Windsor and Sarnia,
about 250 miles away. A
large proportion circles the
end of lake Ontario and
reaches Toronto, while a portion crosses the Niagara river at
60,000 volts, and is distributed in the State of New York.

Power developments on such a large scale as that at Queenston
are subject to a variety of troubles, among which lightning, wind
and sleet play a prominent part. Lightning severely tests the
insulating materials of transmission lines and sometimes, in spite

of all precautions to by-pass it, enters

each penstock when it is desired to
remove the water from it.

From the wvalves the water pours
out into the river through the turbines
of the power units. Of these there are
eleven. Nine of them supply mains
current for ‘public consumption.
The remaining two—which may be
seen in the foreground of our cover—
are service units, the turbines of
which derive their power from the
flow of water down a smaller additional
penstock on the left of those that
operate the main units.

Each main unit consists of a tur-
bine, generator and exciter. The
turbines are technically described
as of the vertical, single-runner type.
At maximum load they operate under
a head of water of about 294 ft. and
at a speed of 187} revolutions per
minute. Their capacities vary from
55,000 to 63,000 h.p., the total
capacity being 550,000 h.p. N

The huge generators are directly
over the turbines, and are enclosed
in separate concrete compartments
below the main floor. Their rotating
parts are directly coupled to the
turbine shafts. Above the main
floor are visible only the upper bearing
brackets, the main thrust bearings
and the exciters. The thrust bearings
—which are self-oiling—support the
entire weight of the rotating parts
of turbine, generator and exciter, a
total of 340 tons per unit. The
weight of a complete main unit is
1,044 tons and the weight on the floor is over 10,000 tons.

On one side of each main unit, stands the governor, which
is driven by a belt from the turbine shaft. Its function is to
maintain constant speed on the main units by altering the openings
of the gates which admit water to the runner of the turbine.

Concrete lining mixer plant and moulds used during the
construction of the canal

the generating stations. No harm
results unless the insulation {fails,
but if it fails within the station the
damage resulting may be serious and
far-reaching.  Lightning storms are
the cause of more trouble than any
other single factor, and perhaps wind
with sleet is a close second, for it
strains the transmission lines and
brings them down. During violent
winter storms it often is necessary for
linesmen to work under the most
trying conditions for long hours
without rest, stopping only for
necessary food, in order to prevent
interruption to service.

A service enemy almost equally
dreaded is ice, which occurs in the
water supply to the turbines in
various forms such as hard blocks,
anchor ice and slush. The anchor ice
frequently carries with it rocks of
considerable size. Every year the
ice is fought with all available means,
such expedients as mechanical drags,
large forces of men with various
implements, and the explosive power
of dynamite being employed.

In the power houses themselves the
operators must constantly be on guard
against mechanical and electrical
troubles. In many cases they have
only a few seconds to recognize
trouble, to decide upon the preventive
measures, and to make the only move
which may save thousands of pounds
and safeguard the service. Only by
eternal vigilance can excellence in
service be maintained and breakdowns prevented.

It is difficult to give a satisfactory idea of the enormous power
concentrated within the four walls of this greatest hyvdro-electric
power station. So vast is the scale on which it works that its nine
units are capable of supplying the (Continwed on page 696)
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Can Any Reader Identify This?
- Can Any Rheader ldentily 1S< -
m . : . 0
u Portrait of an Unknown Railway Pioneer 0
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WE are all familiar with portraits of George
Stephenson and his son Robert, and to a less

extent with portraits of Matthew Murray, William
Hedley, Timothy Hackworth and a few others among
the railway pioneers. Many of the men who helped
to bring the railway into being are practically unknown
to us, however—their names survive, but that is all
From time to time an old portrait turns up that is
obviously of some railway
veteran of the past, but to
the identity of whom there
appears to be mno clue. A
typical example of such a
portrait is reproduced on this
page by courtesy of the *“ Edgar
Allen News.”

This portrait was sent to
Mr. Fred Bland, Director of
the Tramway Department,
Edgar Allen & Co. Ltd., with
a request for the identification
of the original if possible. The
sitter’s railway connection is
clearly shown by the half-
open scroll on which appears a
locomotive. At first sight the
task seemed hopeless, but Mr.
Bland left no stone unturned.
The face was photographed
and copies were sent to the
National Portrait Gallery and
the South Kensington Museum,
but the authorities there could
not identify the portrait from
any others in their possession.
An enlarged photograph of
the engine was then sent to
Mr. J. H. G. Warren, the
well-known authority on early
locomotives, and he was able
to throw some light upon it.
He was of opinion that the
engine was one built by Messrs.
Galloway and Bowman in
1832, and this opinion was
confirmed by Galloways ILtd.,, of Manchester, who
stated that the engine corresponded with an original
drawing in their possession.

The painting has been described as portraying “a
real forceful North Countryman with bold but stern
features, keen but kindly eyes and well-formed ex-
pressive mouth—a man such as you might expect to
have moved mountains to achieve his purpose.” Ob-
viously also he was very proud of his locomotive, other-
wise he would not have desired it to be included with
his portrait. It is thought that the sitter is either Mr.
Galloway, Mr. Bowman, or Mr. Glasgow, who were
partners in the firm. Even this is not certain, and if
any reader can supply information that would help

to solve the mystery we should K be extremely glad
to receive it.

.The locomotive itself is interesting inasmuch as
it was the first ever built in Manchester. A description
by Mr. C. F. Dendy Marshall, M.I.Loco.E., appeared
in the ““ Engineer”’ of July, 1924. He mentions that
a good deal of criticism was levelled against the directors
of the Liverpool and Manchester Railway. It was said
that all their engines were
both designed and built by
Stephenson, and that even
those few constructed by other
firms were from Stephenson
drawings, and therefore no
other locomotive builders had
a chance of getting their en-
gines accepted.

Galloway's engine, which
was named originally ** Man-
chester,” was a complete de-
parture from the Stephenson
““ Planet” type that the com-
pany had adopted as a stand-
ard. It was of unique design,
having the smoke-box in the
middle and vertical cylinders
in front. It is said that it
used to lift itself off the rails !
Later on the locomotive was
reconstructed and renamed the
“ Caledonian.” The cylinders
were then placed centrally
with the smoke-box and chim-
ney in the normal position.

Mr. Warren, in his A4
Century of Locomolive Build-
ing,”  quotes a minute re-
corded at a meeting of the
directors of the Liverpool and
Manchester Railway, from
which s we learn that the
Board ‘“had a decided ob-
jection to wupright cylinders
as -injurious to the road as
well as causing an objection-
able motion to the engine.”{  The]discussion had arisen
in connection with an engine named ' Experiment,”
constructed by Sharp, Roberts & Co., about the same
time as the ‘‘ Caledonian.” Mr. Warren says further
that ““ the ‘ Caledonian’ and the ‘ Experimeni’ appear
to have been the last serious attempts to reintroduce
a vertical arrangement of cylinder on the Liverpool
and Manchester Railway; both engines were failures.”

In the “ Experiment’ the valve of the right-hand
cylinder was operated by a short vertical arm on the
radius rod of the left-hand cylinder, and similarly the
valve of the left-hand cylinder was operated from the
right-hand cylinder. This was the first locomotive
to have valves operated in this manner.
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L;\ST month we travelled from Victoria Station, London, to
Newhaven by the Southern Railway Company’s "‘Newhaven
Boat Express,” and this month we are to investigate another
“of this company's London-to-the-Coast services. Victoria is
again our starting
—=

as compared with what is hauled, say, by a * Lord Nelson"
on one of the Dover Continental trains, but it is a very heavy
load in proportion to the type of engine employed. For it has
been necessarv, up till now, to restrict the working over the Kent

Coast route to 4-4-0

“point, and we shall
“find our train at the
platform against the
wall dividing one half
‘of the station from

the other. The train
was for many years
known as the “Gran-
ville Express.”  This
was a relic of London,
Chatham and Dover
days, when special

services were instituted

engines, owing to the

weakness of certain
bridges ; and, what
is more, to engines
whose total weight

does not excced about
50 tons, without their
tenders.

The lecomotives
generally used on this
section are therefore
the ““rebuilt” 4-4-0
engines of the “D. 1"

in  connection with and “E. 1" classes.
certain hotels on the It was by a° very
Kent Coast; but of skilful feat of design
recent years the title that Mr. Maunsell,
has fallen into disuse. hampered by the

The name “Kent severe weight restric-
Coast  Express' s tions of this route,
applied to a good many superheated and
trains. On a summer thoroughly  modern-
Saturday, indeed, such ised the Wainwright
trains follow one an- 4-4-0 locomotives,
other at roughly 10- and at the same time
minute intervals the d materially increased
whole livelong day, Phatograph] : [Railway Photographs, Liverpool their tractive power,
together making up a The ““Kent Coast Express '’ passing Bi%:ley&;l’lauled by a 4-4-0 ** L ' class locomotive, with practically no

0.

long-distance  service
that is probably without parallel in Great Britain or in any other
country. But the particular train that I have in mind, and
the best of the day with one exception, is the express due to leave
Victoria at 3.15 p.m. This is booked to run the 74 miles to
Margate withont a stop in

addition to engine
weight. It is sometimes difficult at first to distinguish engines
of this type from the more recent ““ L. 1" class 4-4-0's used on
the Folkestone and Dover services. The latter, which are con-
siderably more powerful locomotives, have chimneys ,“[ bagg(-.r

diameter, cabs with side-

97 minutes. The only faster
service—except on summer
Sundays, when the “‘Thanet
Pullman Limited " is booked
to do the journey to Margate
in 90 minutes—is by the
“City Express " leaving
Cannon Street at 5.6 p.m.,
but the four minutes’ less
time taken in the latter case
is more than counterbalanced
by 2} miles’ shorter distance
and, in the early stages, an
easier road.

We find a corridor train at
our disposal. It has in the
centre the ubiquitous first-
class Pullman car, vestibuled
to the coaches on either side,
so that everyone who desires
it may be served with tea or
refreshments en voute. There
arc two “composites”; a
third and a third brake behind
the Pullman; and two com-
posites and a third-class brake, with probably an additional
third at this time of the year, in front, making a total of eight
or nine coaches. This adds up to a “ tare " of between 260 and
300 tons, and a full weight, with passengers and luggage, of
between 275 and 320 tons. It may not seem an enormous figure

Courfesy]

The entrance to Victoria Station, the ‘‘ gateway to the Kent Coast.””
Part of the space in front is an omnibus station

windows, and a more ‘' thick-
set "' appearance altogether.
In view of the extraordinary
difficulty of the gradients,
our driver will have his work
cut out to keep time, unless
we have a clear road and a
reasonably fine day.

Getting away punctually
at 3.15 p.m., we have, as
was the case last month, to
mount the - steep incline to
Grosvenor Road Bridge, but
this time with a 0-6-0 or
0-4-4 tank engine usefully
assisting us in rear.
Coming out of the other side
of Victoria is the 3.15 p.m.
Eastbourne express, very
probably hauled by a 2-6-0
locomotive. This is yet

[Southern Railway — another Southern wheel
arrangement for express
passenger trains, and one

capable of remarkable speed,
too, as I proved on this very Eastbourne train a few days before
writing the present article; we kept up a sustained 73 miles an
hour past Haywards Heath.  With equal loads, however, and
our two engines to his one, we shall probably overhaul the East-
bourne people before we have cleared the Thames. Immediately
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afterward we take divergent tracks and see each other no more.

There are some sharp undulations through Brixton to Herne
Hill which, since the rearrangement of its layout, we may now
pass at 40 miles an hour. This is fortunate, as now we have
to begin the stiff climb at 1 in 95 to Sydenham Hill, up which
we shall drop to 30 miles an hour or so. We see the towers of
the Crystal Palace, but under the ridge that carries that structure
we are to tunnel.

mediately afterward we pass through Rochester Station and
then, after a short tunnel, through the important station of
Chatham. The 20 miles and a fraction from Bickley Junction,
this slow running included, will not have taken us more than
25 minutes, and our total time from Victoria will now be between
50 and 52 minutes.

Rising gradients again lie ahead, at first through tunmel, to
Gillingham, and

As we enter the
mile-long bore the
grade changes
again, and we
hurry downward
through Penge
and Kent House
to Beckenham
Junction. Between
the last  two
stations some
important en-
gineering work is
now being carried
on, including the
raising of two
underline bridges
and the realign-
mentandregrading
of the tracks,
which will enable
the service slack
hitherto enforced
here to be cut out.
This will be an
advantage, as the
rise beyond
Beckenham  will
then be taken ** at
a run,”’ and time economised.

Soon after passing Shortlands the 1 in 100 ascent recommences,
and continues on through Bromley to Bickley. Here, at Bickley
Junction, we part company with the electrified lines, which
diverge to the right for Orpington Junction, where they join
the old South Eastern main line on its way from Charing Cross
to Folkestone. Now that he has got clear of the congested
suburban zone the driver doubtless feels that he can breathe

more freely, and so he " opens

Courlesy]

The fine lattice-girder bridge, by means of which the ‘“ Kent Ceoast Express’’ crosses the Medway
at Rochester. The photograph was taken from the top of Rochester Castle

then on to Rain-
ham, after which
we get a short
and steep descent
to Sittingbourne,
which should raise
the speed to 65
an hour or more.
Easy gradients
continue _on past
Teynham and
speed may rise
further, if our
driver is energetic,
to 68 or 69 m.p.h.,
before we begin to
breast the rise that
precedes Favers-
ham. This is
climbed at a
minimum of about
50 miles an hour,
and then we have
to slow severely,
as the Margate
route diverges
sharply to the left
just after Favers-
ham Station. It
is all but 18 miles from Chatham to Faversham, and with a good
engine and driver 20 minutes should suffice.

For many miles along the Kent Coast the line is practically
level, the only rise of note being over the ridge on the end of
which Herne Bay has been built. Before reaching this, which
entails an ascent partly at 1 in 100 and will pull our speed down
to about 45 miles an hour, we have run for some miles at 60.
The subsequent descent should afford us a final spurt at 68 to
70, ere we sight Westgate, the

[Sotithern Railway

out” over the switchback,
though easier, length to Sole
Street.

We may have taken from 25
to 27 minutes for the first 14
miles to Bickley Junction, but
it is possible at last to get into
speed. We swing down the
short descent to St. Mary Cray,
touching for the first time 60
miles an hour, and slightly
exceeding this rate, probably.
Then we climb to Swanley at
a minimum of about 50, and
develop some high speed on
the falling grades thence to
Farningham, reaching from 70
to 78 miles an hour here. From
Farningham we have to rise
steeply to Meopham, passed at
about 45 miles an hour; and
then, at Sole Street, we are
faced with the worst bank on
the route. Fortunately it is in
our favour—its four miles

western  suburb of Margate.
Presently we draw up in the
fine newTstation at Margate,
the last™22 miles having taken
us 24 or 25 minutes. We have
just about a minute in hand,
and have made an excellent
run over a most difficult road.

Both at Margate and at
Ramsgate the Southern Railway
management have followed the
most commendable policy of
concentrating their traffic—
previously arriving on different
lines and dealt with at different
stations—at central and well-
equipped through stations, This
has involved considerable
constructional expense on new
buildings, and new tracks to
link up the old routes, but the
result has been most beneficial—
to the public by improved
service and better connections,
and to the railway by the

right off at 1 in 100 is a serious
handicap for up trains—but
owing to its winding character,
we cannot take proper ad-
vantage of it, and over most of
its length we shall run at under a mile-a-minute. Down the
lower part of the bank a magnificent view opens up on our right
of the winding reaches of the River Medway, with the great
Portland cement works that line its banks. \

We now bend round to the right by a long and very sharp
curve, with Rochester Castle here a prominent object above the
opposite river-bank, as a preliminary to crossing the Medway
by a fine lattice girder bridge of considerable size. Speed is
reduced to about 20 or 25 miles per hour for the curve. Im-

Photograph)

reduction of staff and expenses
that follows on concentration.

We can travel on to Ramsgate
by the “Kent Coast Express™
if we so desire. It is 5} miles
away, and the heavy intermediate gradients, with the length of
stops involved at Broadstairs and Dumpton Park, prevent an
earlier arrival at Ramsgate than 5.14 p.n., practically two hours
after leaving Victoria. 1 have a better plan for you, however.
Get out at Margate, and wait for the up “Kent Coast.” It is
due just before half-past five, and leaving Margate on the stroke
of 5.30 p.m. will give you a non-stop run back to town in 100
minutes, bringing you into Victoria at 7.10 p.m., and thus com-
pleting vour round trip in less than four hours.

e

[Ratlway Photographs, Liverpool

The down ‘‘ Margate Express '’ passing through the outskirts of

London. The locomotive is one of the 4-4-0 ‘L "' class, No. 489.
Note the upper quadrant signal in the background
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G.W.R. Locomotive News

Nine new 4-6-0 Hall class passenger
locomotives have recently been put in
service and are numbered as follows :—

4926, “Fairleigh Hall"; 4927, “Farn-
borough Hall''; 4928, * Galacre Hall'";
4929, * Goytrey Hall''; 4930, "Hagley

Hall "' ; 4931, “"Hanbury Hall''; 4932,
“Hatherton Hall ' ; 4933, “"Himley Hall "' ;
4934, “Hindlip Hall.”

Three new 0-6-0 tank locomotives,
Nos. 5758-60, are the
latest tank goods en-
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A ‘‘ Menagerie Special '’

The Great Western Railway recently
conveyed by a special train a complete
menagerie from Newquay (Cornwall) to
Salisbury.  The train was composed of
sixteen ‘‘crocodiles,” two * pythons,”
and '‘two scorpions,” these being the
railway terms by which the wvehicles
forming the main part of the special train
are known. The two python wagons
had to be strengthened in order to convey
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Air Brakes on Belgian Goods Trains

The administrative council of the
Belgian National Railways have approved
the draft contract for the supply of air
brake apparatus in place of the hand
brake at present in use on the freight
trains, It is understood that the Westing-
house Company are to supply a large
amount of the apparatus, the remainder
being obtained from Germany under the
Reparations account.

Railway Signalling

gines to be put in
service,

The contract for
building 100 six-
wheeled coupled tank
locomotives has been

equally distributed
between the North
British Locomaotive

Co. Ltd., of Glasgow ;
The Yorkshire Engine
Co., Sheffield ; Kerr,
Stuart and Co. Ltd.,
Stoke-on-Trent ; and
W. G. Bagnall Ltd.,
Stafford.

Steel Containers for
L.N.E.R.

The Metropolitan-
Cammell Carriage,
Wagon and Finance
Co., of Saltley, Bir-
mingham, have re-
cently received an
order for 230 steel
containers for the
L.N.E.R. TItis under-
stood that a number of these will be fitted
with flat tops and the others with shelves.

Proposed Tube Railway for Calcutta

The Railway Board of the Indian
Government are having plans prepared
for a tube railway through the centre
of Calcutta, to enable suburban passengers
to be conveyed to a central tube station
at Dalhousie Square without changing
trains at Sealdah or Howrah. This scheme
is to be put forward in conjunction with
the proposed electrification of the suburban
lines of the East Indian and East Bengal
Railways, and it is estimated that it will
cost £4,000,000.

New Rail Car for L.M.S.

The L.M.S. have placed on order for a
100 h.p. Sentinel-Cammel geared steam
rail car, with luggage accommodation and
seating capacity for 44 passengers. This
car is similar to the one that has been
undergoing experimental trials on this
company’s system for the last few months
at Hamilton, Glasgow.
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READY FOR WORK.
Section) coaled in readiness for the hard day’s work.
of the safety valves in the centre of the boiler

the elephants. The large size of some of
the wagons necessitated a special route
being followed by the train, for both lines
had to be kept clear during its passage.

The train left Newquay at 6 a.m. and
arrived at its destination at 6. pom. Its
speed did not exceed 30 miles per hour,
and stops had to be made every 50 miles
in order to feed the animals and to permit
other trains to pass. To load and unload
this strange consignment special travelling
cranes were sent to Newquay and Salisbury,
and the passage of the train was signalled
from box to box by a special call signal.

The composition of the train was as
follows :— three trucks bears; one truck
leopards ; one truck lions; one truck
tigers ; two trucks monkeys; one truck
birds ; one truck monkeys and pumas ;
one truck kangaroos, apes and hyenas;
one truck zebras; two trucks elephants,
and one truck llamas and ponies. In
addition there was one passenger coach
conveying trainers and attendants, and
vehicles carrying tractors, caravans and
general menagerie equipment.

Our photograph shows L.M.S. locomotive No. 14235 (G. & S.W.
Readers will notice the position

in New South Wales

The whole of the
six-track section be-
tween Sydney and
Homebrush, N.SW.,
- has now been equipped
with  colour light
signals. The widening
of this section to cope
with the heavy traffic
involved therearrange-
ment of the junc-
tions at Strathfield and
Homebrush, and .the
installation of large
electro-pneumatic
power signal frames
at each of the stations.
Automatic colour
light signals and train
stops have also been
installed on the North
Shore line between
Milsoms Point and
Hornsby, as this line
has to handle very
heavy suburban traffic.
Though no signalmen
are employed on this line, provision has
been made for trains to terminate their
journey at intermediate stations, the
signals at these points being of the semi-
automatic type.

New Expresses on Southern Railway

Before the War the regular timing of
the expresses between Waterloo and
Bournemouth was two hours, the train
being composed of ordinary and fairly
light rolling stock. This service was dis-
continued during the War, and not
reinstated until 8th July of this year.
The old type rolling stock has been replaced
by a composition of modern corridor
coaches, each train consisting of 10
vestibule vehicles, with a total weight of
just over 330 tons.

The train is divided into three portions
for Dorchester, Weymouth, and Wareham
and Swanage. The trains leave Waterloo
at 10.30 a.m. and 4.30 p.m., the latter
being known as the "“Bournemouth Limited.”
Similar “up '’ trains leave Bournemouth
Central daily at8.40 a.m.and 5.15 p.m.

[J. J. Cunningham
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Power Worked Level Crossing

An innovation in Australian signalling
practice has been the installation of a
set of interlocked crossing gates near
Newcastle, actuated by compressed air.
This crossing is a very busy one, for in
addition to ordinary vehicular traffic
there is a double tram track passing over
the railway. It is understood that the
gates have proved quite a success and
the use of power is being advocated for
other busy crossings.

L.M.S. Locomotive News

Referring to our notes in last month's
“ Railway News"” on the
new 0-8-0 Crewe built
freight engines, it should
be noted that No. 9524 is
the latest to be put in
traffic. Nos. 9500-4 are
stationed at London, while
the remainder are tem-
porarily allotted to the
Crewe South shed during
their trials. Ten of these
locomotives, 9510-9 are
afterwards to be put in
traffic on the L. & Y.
section of the L.M.S.
The L.M.S. mixed traffic ..

““ Mogul " type locomotives
Nos. 13110-3are now painted
black to agree with the
latest L.M.S. locomotive
livery colours. They are at
present stationed at Crewe
and are classified as 5P for
passenger traffic, and 4F
for freight service.

Extension of S.R.
Electrification

The Southern Railway
have authorised the ex-
penditure of £597,000 on further extension
of their electrical suburban system in
the Londeon district. The three new
areas that are to be electrified are:—
Hounslow Junction and Whitton Junction ;
Dartford to Gravesend and Wimbledon
to West Crovdon.

These alterations should be completed
by the summer of 1930 and will provide
a 20-minute service during business hours
and 30-minute at other times. By the
addition of these extensions
the Southern Railway suburban
electrified systeth will be in-
creased by 800 track miles. It
is inferesting to note that this
is the largest electric suburban
system in the world. The
superiority of electricity over
steam for working suburban
services is being appreciated by
the travelling public, for last
year 6,500,000 more passengers
were carried than in 1927, and
that vear showed an increase
of 11,500,000 over the previous year.

Head Codes on Southern Railway

50.

njuis(nisisisisinjsis)=in

Changes have recently been made to
the head codes in use on some of the
electrified sections of the Southern Rail-
way. These are, we understand, in the
nature of an experiment in the use of an
alternative to the present system. We
are unable to give any details until we
learn definitely whether the present sys-
tem of letters and numerals is to be
retained, modified, or replaced by an
alternative,

lower to the third.
arranged 800 while a first-class coach would be 0 the actual figure, of course,

New Restaurant Trains on L.N.E.R.

Two new vestibuled restaurant car
trains have been placed in service on the
London-Norwich and Cromer route of
the L.N.E.R. The composition of the trains
is as follows :—First-class restaurant car
and th