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Spare Pocket Money from Spare Time

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

making Toys, Clocks, Cruets, Cabinets, Mirrors and heaps of
other fine things ; cut out in wood from the simple designs
supplied. Every Hobbies Outfit is complete ; they range from
2/6 and every tool 1s reliable and useful. Free designs are given
every week with Hobbies- -a journal of interesting how-to-make
articles. Ask your newsagent to deliver a copy every Wednesday.
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BUY BRITISH
AND YOU GET

HOBBIES 1s* /i
GUARANTEED

A 236-page
Catalogue

Get this splend™
No. 3 Boxed Outfit
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| Here 1s just a fine set ol tools for yvou to
The 1926 Catalogue deals with | start with. It 18 complete with 14 in.
22 pastimes and shows over 500 : Handframe, Metal Cutting Table, Drll,
Fretwork Designs. A 1/6 Design ¢ Saws, Plane, etc., as well as designs and
for a large Cabinel Bookcase | a 32-page Handbook of Instructions and
S G RON: T WRNE Ny a1 [Nustrations. The whole is contained in
Q4 at any hranch or agent, or | /- | - - . x |

i a strong box with hinged hd, which vou
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can use as a tool chest always.
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SPECIAL EVERY MECCANO READER IS SURE TO BE INTERESTED, AND AS A
TO ALL SPECIAL OFFER WE WILL SEND A SPECIMEN COPY OF “HOBBIES" AND
MECCANO A NUMBER OF HELPFUL LEAFLETS SHOWING HOW THEY CAN BEGIN.
READERS THEY MUST ADDRESS THEIR POSTCARD TO DEPARTMENT 96.
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With large 1’6 Design Free
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DEREHAM, NORFOLK

10a. Piccadilly, Manchester. 214, Wesl 5t,,
Cheffield. 89a. Woodhouse2 Lane, Leeds.
11. Bridege St.. Southampton. 68, lL.ondon
Rd.. Brichton, and Agentsin all large towns.

HOBBIES LIMITED

85, New Oxford St., W.C. 147, Bishopsgate,
E.C. 79 Walworth Rd., S.E. 326, Argyle
St.,” Glasgow. 9a, High 5t., Birmingham.
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AND AT 45  COLBORNE STREET, TORONTO, ONTARIO.
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With the Editor

Sound Engineering Practice Will Electricity Supersede Steam?

In modern engineering the inventor of a new machine must Electricity has developed so considerably in recent years that
base his design upon economy of working, simplicity, and reliability, it now plays one of the most important parts in everybody's life.
if his work is to be successful. These qualities are necessary in With it we light our houses and shops, cook our meals, warm our
every type of machinery, for they represent the tendency of all rooms, sweep our carpets and do a thousand-and-one other things.
modern engineering. They are to be found behind every successful Although its introduction into everyday life has been gradual,
machine, whether it be an intricate piece of textile machinery there would be a considerable blank in the world’s affairs if the
or a Ford car—which latter, incidentally, is surely a working electric current were eliminated. In this issue is printed the
testimonial to economy, sim- irst part of a special article
plicity and reliability, in spite [CO00000000000000050000000000000000000000000 on the Story of the Electric
of the many jokes at its expense! ] ¢ l h ¢ 5 Tramn. I feel sure that the

The necessity for these sound % pec1a C rIStmaS Number ] facts dealt with in this article
practices was evident to James [ : E will imterest all my readers,
Nasmyth, whose life story we E Next month’s magazine will be published on the 39th - whether or not they are railway
commence this montbh. I hope December. It will contain 96 pages and the price =  enthusiasts.
all my readers will closely [ will be 6d. Readers are advised o order now to prevent 5 It 13 very satisfactory to
follow this series, for I am sure E disappointment, for the demand will be very great. L] learn of the adoption of elec-
they will be interested to read PUBLICATION DATE : 9th DECEMBER. % tricity for railway working if
how this young man rose to [ODDOO0OOO0O0O0O0O0ONODO0OO0000000000000000000 only from the fact that the
fame. If Nasmyth had ever development gives great scope
been asked to what particular qualities he owed his success 1n | to engineers. Not only does the buillding of dams and artilicial
life, I feel sure he would have said that hard work, earnestness lakes, the laying down of pipe-lines, and the establishment ol
of purpose and attention to detail were the main attributes that hydro-electric stations, make work for engineer , but in nearly
made him what he was. every direction the general development provides almost un-

[t is impossible to say exactly how much the world in general— limited scope for the inventor.
and this country in particular—owes to such men as Nasmyth, No doubt my readers have often wished that they lived a hundred
and to Maudslay and the other engineers whose life stories have years ago at the commencement of the era of the steam train.
already been told in these pages. They were fine types of the If Meccano had been in existence at that time there would hawve
many men, found in all walks of life, who did so much to build up been daily improvements made to Stephenson's © Locomofion,”
the British Empire during the past century. To them our debt and with such a large body of bright boys thinking and working
iIs great, and the least we can do is to read their lives and tell on the problems presented by the steam engine there 18 no doubt
others of their deeds, for—regrettable to say—their works are that the development of the steam locomotive would have been
too often forgotten and liable to be overshadowed by events of a considerably hastened.
more spectacular, but less enduring, nature. Although the pioneer work of the steam locomotive and of steam

railways was done a hundred vyears ago, I would remind my
readers that they are living in the pioneer days of electrical traction.

Our December Issue Undoubtedly in years to come there will be a call for more

We have in active preparation a Special Christmas Number of En_gineers for work in connection with the Elﬂctri.ﬁcatimn of the

pages and containing more good things than usual. We are railways, and future development should offer satisfactory scop

now hard at work getting together material for articles on our for | the energies and inventiveness of Meccano boys—1Lhe
regular subjects of engineering, railways and aeroplanes, and engineers of the future,

other matters of general interest. In addition to these features,
the special Christmas issue will include articles on Edward Lear,

Meccanoland in Pantomime

the writer of wonderful nonsense poetry; The Story of Railway I expect that after a day of Meccano model-building many of
Signalling ; The Adventure of Living, by Theodore Roosevelt, my readers have had wonderful dreams in which they have seen
at one time President of the United States; The Wonders and their models magnified a hundred times. Those boys who are
Beauty of Snow; A New Feed Pump for L.M.S. Locos; the fortunate enough to live in or near Liverpool will see this dream
performances of British locomotives overseas during the great realised in real life this Christmas, for there 1s to be a real Meccano-
war ; The Travelling Post Office, describing how mails are handled land scene in Julian Wylie's pantomime *° The Sleeping Beauty ™
on the railway, and a very interesting article on a concrete house at the Empire Theatre, Liverpool. Aeroplanes, Cranes, Flip-
that was built over 60 years ago. Flap and Big Wheel will be represented on the stage with huge
Anticipating a greatly-increased demand, we are printing Meccano parts. There will be real Meccano boys, wearing the
at least 80,000 copies of the special issue. Notwithstanding this, regular Meccano jerseys, to play with these gigantic models—
readers will be well advised to make sure that their order for a George Robey, Dan Leno (the son of the famous Dan Leno you
copy is placed at once with their Meccano dealer or newsagent. have all heard your fathers talk about) and Marie Blanche, who,
The demand will be so great that unless ordered well in advance, as the handsome, dashing ' Prince Charming * will be the " prinaci-
many readers will be disappointed to find supplies are unobtainable pal boy " in this wonderful pantomime. Dozens of Meccano
for we fully expect to sell out—as we did with our last Christmas boys, will to all intents and purposes be 1n Meccanoland,
number, for they will actually operate these gigantic Meccano models
It is important to note that owing to the increased number of about which they have so often dreamed.
pages we find it impossible to publish the December Magazine [ am sure that everv Meccano boy within a radius of many
before Wednesday, the 9th December, so that I hope my readers miles of Liverpool will ask his father to take him to see this wonder-
will bear this in mind and not cause troublesome scenes at their ful Meccanoland scene and. I hope to announce further particulars
dealers on the lst December because the Magazine 1s not to hand | next month,
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WE feel sure that our model-building readers,
familiar with gear wheels in many forms and
sizes, will be particularly interested in our
cover this month. It shows one of the largest Double
Helical Gears ever made. The larger wheel, measuring
approximately 17 ft. in diameter and its face 4 ft. in
breadth, 18 made from Siemens Martin cast steel. It
consists of two pieces bolted together, the weight of
each half of the wheel in the rough casting state being
15 tons. The pinion, made from a high carbon steel
forging, 1s 18 ft. 6in. in length and weighs 8 tons 12
cwts. The pitch of the teeth is 314 ins. and the pair of
gears 1s capable of trans-
mitting up to 15,000 h.p.
when reducing from 245
to 54.5 r.p.m.

These gigantic gears
were cut by Messrs. The
Power Plant Co. Ltd., to
whom we are indebted for
the accompanying photo-
egraphs, The gears were
made to drive a number
of steel rolling mills em-
ployed 1n rolling corru-
gated sheets. A rolling
mill  resembles a huge
mangle with the two
vollers connected together
by gearing and driven by
an electric motor working
through a totally-enclosed
reduction gear, The mill
rollers are of cast steel
and may be raised or
lowered, according to the
desired  thickness of the
metal to be rolled. One

reduction gear, similar

to that iinstrated,

drives twelve I’Ullil]g Photo courlesy]
mills,
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o sty e S CEAR HOBBING.MACHINE
B ot ' CUTTING THE HUGE
GEAR WHEEL

SHOWN ON OUR COVER

Introduction of Helical Gears

Of recent years the question of power transmission
has received considerable attention, for it has been

realised that an efficient system of transmission is

essential if any given source of power is to be utilised to
the full. This question of power transmission is one
of the most difficult problems that engineers are called
on to solve, and wherever power is generated or used
the problem has to be faced. The overall efficiency of
the power plant depends to a very large extent upon the
solution of the problem of efficient transmission.
I'rom the very beginning
of the age of machinery, .
gearing of one sort or
another has been used.
Generally this has been in

the form of straight-
toothed spur gears. In

the early day. when power
was both generated and
applied at comparatively
slow speeds, the disad-
vantages of inefficient
transmission were perhaps
not very serious, and cer-
tainly they were not
obvious. Moie recently,
however, the development
of such high-speed prime
movers as the steam tur-
bine and the electric
motor, and their employ-
ment for driving slow
speed  machinery, has
placed an entirely different
complexion upon  the
question of power trans-
mission.

Although the introduc-
tion of the electric motor
greatly influenced the pro-
duction of accurately cut

| M essrs. The Power Plani Co. Lid.

Another Huge Helical Gear Wheel and Pinion
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gears, the greatest influence i1n this connection was
undoubtedly that of the steam turbine. Its develop-
ment called for highly efficient and reliable machine-
cut Double Helical Gears, for they made possible the
necessary high peripheral velocity that was quite
impracticable with the older straight-toothed gears.

Disadvantages of Spur-
Gearing

With the ordinary
straight-cut spur-gear-
g the engagement of
the wheels commences
across ‘the point of the oy
driving tooth, and it
moves over the tooth 3
surface until it ceases
near the root. Theoreti-
cally, if the teeth are
perfectly formed and the
gears so designed that
not less than two teeth
are In engagement, the
velocity ratio remains
constant.

Tke different stages
of {the engagement of
the wheels are cyclic,

however, and the
stresses on the lines of

contact are constantly
alternating. This causes unequal wear on the teeth
and also unequal deflection, the consequence being
that noise and vibration quickly develop in the gears. It
i1s found, indeed, that this noise and vibration make it
impossible to wuse straight-toothed gears wherever
speeds are required greater than 2,500 ft. per minute,
even when the gear wheels are cut with the greatest care
and with a high degree of accuracy.

Noise and wvibration 1s always present in straight-
toothed gearing, even when used for low ratios. In the
case of high ratios the defects are so apparent and serious
that this form of gearing is
never considered as a practical
proposition.

Double Helical Gears are Smooth
and Vibrationless

For high ratios and speeds
oreater than those that can be
dealt with by straight-toothed
cgears, the machine-cut Double
Helical Gearing has been intro-
duced. The earliest examples of
this form of gearing were com-
paratively crude and inaccurate,
as judged by modern standards.
They have constantly been im-
proved and developed, however, until Helical Gears are
now the only form of gear transmission to be considered
by engineers when dealing with the transmission of
high speeds.

To be satisfactory, Helical Gears must be correctly
designed, the cutting must be meticulously accurate,
and the lines of contact must have a path diagonally
across the teeth at an angle with the axis in all planes.
When these conditions are fulfilled Helical Gearing is
the only type of gearing that has unvarying engagement
and which gives a constant load carrying area.

FPhoto courtesy)

¥ hoto courlesy)

32/60/251 Teeth, 1-052 in. pitch, 54 in. Active Face width

The Cutting Hobs

Determining Gear Sizes

When a plant, such as a steel rolling mill, is being
erected, the first thing the engineers have to consider is
the exact amount of power required to roll the red hot

metal from one thickness to another. Data for this is

obtained from accurate
records made on
existing mills, and these
figures are carefully
tabulated. The engineer
determines the power
required and the speed
at which the rollers are
to be run, and this
enables him to calcu-
late the sizes of the
gears, shafts, bearings,
and framework necess-
aryin the circumstances.
Additional strength is

|

given to the various
parts to. make allow-
ance for the sudden
and frequent shocks

that occur in this class
of work.

- The sizes of the gears,
shafts, etc., having been
fixed, the job i1s passed
to the Drawing Office
where each component part 1s drawn out separately,
and an arrangement drawing of the whole of the gearing
is made. When this is completed, the drawings of all
those parts requiring castings are sent to the Pattern
Shop, where wooden patterns and core boxes are made,

so that the necessary moulds can be made In sand or
loam.

The moulds are made in the foundry and after they
have dried they are set out in relation one to another,
and everything 1s ready for the cast. We have already

dealt 1n the “M.M." with the casting of iron and steel,
and the casting of these gear

wheels 1s but a specialised
branch of the ordinary foundry

work such as has been airm::h
fully described. Ore is ob-

tained from the mine, smelted,
and treated so as to produce
a steel having chemical and
mechanical characteristics
peculiar to the purpose for which
the metal 1s ultimately required.

Taken to the foundry, the
metal 1s heated in the cupola
until i1t becomes molten, and
when at a white heat and
sufficiently fluid, the cupola is
tapped and the metal run inte large ladles. These are
then conveyed by means of overhead cranes to the
moulds, the metal is poured in and 1s allowed to cool.
Then the sand is removed, leaving the complete cast-
ing, which, after being trimmed up, or " fettled,
by the foundry men, is ready to be taken to the

Machine Shop. |
Up to this point the treatment of the casting

has been similar to the procedure i1n any engineering
works, but it is in the Machine Shop that the treatment

iy - — =

[ \f esErs,
Cutting a 23,000 h.p. Double Helical Gear

e Pucer ib.m Co Lid.

(M essrs. The Pewer Plant Co. Lid.
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differs, for here the real work of gear-cutting begins. face of the casting, removing metal from the face and

Drilling the Casting

so cutting into it that they form teeth of the correct
shapes and at an angle that is dead accurate. It requires

In the Machine Shop the first job 18 to plane across more than one cut to make a tooth. One or more
the joint of each casting, so that the two halves will fit roughing cuts are taken and the tooth is finished with

accurately together. The casting
1s then drilled to enable bolts to O 2

- MRS W7
he fitted so that the two halves = M\Q\\\‘\%\\\\ m’//j/
may be secured one to the other.

When this has been done the / RUaAREt
casting is placed on a Boring Mill, W s
where a rough cut is taken s

over the outside and the .?% |
edges and across and through " s
the boss. The wheel 1s then
removed from the machine 8
and allowed to stand for a SR I 77 77
little time so as to give the EEEEEESSSENE 777777/
metal a rest, for the mak- §% ' Qo
ing of the rough cut may \ga
have liberated certain in- §§
ternal stresses that, if dis- B
regarded, might cause the
wheel to become distorted.
After standing for a little - AR T
while, the casting 1s again PN R NN 7 Z %
placed on a Boring Mill ' N\ 7 .
where 1t 1s finished, turned
and bored, before being
passed to the gear-cutting
machine, which 1s a special

.......
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23,000 h.p. Gears for Battle-Cruisers

FPiolo courlesy. [Messrs. The Power Plani Co.

a fine fimshing.cut.

== Forging the Pinions and

Shafts

The manufacture of the
pinion commences with a
drawing being sent to the
Forge, where a billet 1s
obtained of suitable dimen-
sions and of metal possessing
the necessary properties.
This billet is heated in the
furnace until 1t is red hot
and it 1s then placed under
a powerful hammer to be
hammered into the approxi-
mate shape required.

After the forging has
cooled, a roughing cut 1s

taken all over, after
which the pinion 1s

e T turned up in a lathe

and passed to the gear-
cutting machines for
the cutting of the teeth.

In the meantime, the

Iﬂﬂﬂi'liﬂ& tool df:f:;igl’lﬂil for 8,500 h.p. Pinion 2,650 r.p.m. 14,500 h.p. Pinion 1,420 r.p.m. Wheel 340 r.p.m. shafts have been SPpeECl-

the particular purpose.
A Wonderful Machine

for the large wheel
into position and further secured by shrink rings

ally forged. The shait
1S hydraulically pressed

The particular gear-cutting machine that cut the which, after heating, are placed in position on the
huge wheel 1llustrated on our cover was built by The wheel boss and there allowed to cool, thus causing
Power Plant Co. Ltd., under their patents, and 1t 1s contraction and enabling the boss to grip tightly on
intted at thewr works at West Drayton. It has a large the shaft.

circular bed-plate on which the casting 15 mounted.
On each side there are heads, carrying cutters, which
may be moved nearer to-
cether or further apart ac-
( 1'1Fi:1il'11£_-:_' to the difterent
Jiameter of the work 1n hand.
This machine has a maxi-
mum capacity of 20 ft.
diameter and 12 {t. width.

The cutters used on this
machine, known as " hobs,"”
cesemble a worm gear with
1 number of cuts at right
angles to the thread, which
cuts  produce the cutting
cdges. The hobs are made of
spectal steel, and are har-
dened and ground to correct
<hapes. Itach operates at
the same ftime, one cutting
rom the top downwards to-
wards the centre of the face,
ind the other cutting from
the bottom upwards.

Both the hobs and the
casting revolve at pre-deter-
mined speeds that have a

definite relation to  each 3 448 & o _
Plolo courtesy] | essrs. The Power Plant Co.

other. Meantime, the hobs  pi4 Milling of Chevron type of Double Helical Bevel Gear
are slowly moving across the Wheels

.
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Value of Accuracy

The whole gearing, pro-
duced by the most scientific
and accurate machinery, and
the exercise ot the greatest
care, can be guaranteed to
run with perfect smoothness
and with a complete absence
of noise and vibration even
when used for the reduction
of the highest speeds. Great
accuracy also enables rela-

- tively fine pitches to be

employed, thus making pos-
sible the use of the maximum
number of teeth in simul-
taneous engagement. This
1S a point of great import-
ance because 1t allows a
uniform distribution of the
load over the greatest possible
tooth surfaces, thus reducing
wear and tear to a minimum.

Double Helical Gears are
used 1n collieries, mines, ships,
power-stations, and in con-
nection with industrial
machinery of all kinds, each

(Coniinmed om page 603
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the steam hammer, was born at

Edinburgh on 19th August 1808.
His father, Alexander Nasmyth, was an
eminent landscape and portrait painter.
He has been referred to as the founder
of the Scottish school of landscape painting,
and the one authentic portrait of Robert
Burns, now in the Scottish National
Grallery, i1s by him.

JAMES NASMYTH, the

Origin of the Name

The traditional origin of the
name Nasmyth is very interest-
ing and the story as told by
James Nasmyth himself m his
autobiography i1s as follows (—

"“ In the troublous times which
prevailed in Scotland belore
the umion of the Crowns, the
tends between the King and
the DBarons were almost con-
stant. In the reign of James
[1I., the House of Douglas was
the most prominent and am-
bitious. The Earl not only
resisted his liege lord, but en-
tered into a combination with
the King of England, {from
whom he received a pension.
He was declared a rebel, and
his estates were confiscated.

"“"He determined to resist
the royal power, and crossed
the Border with his followers.
He was met by the Earl of
Angus, the Maxwells, the John-
stons, and the Scotts. In one
of the engagements which en-
sued the Douglases appeared to
have gammed the day, when an
ancestor of the Naesmyths,
who fought under the royal
standard, took refuge in the
smithy of a neighbouring wil-
lage. The smith offered him
protection, disguised him as a
hammerman, with a leather
apron 1 front, and asked him
to lend a hand at his work.

" While thus engaged a party of the
Douglas partisans entered the smithy.
They looked with suspicion on the dis-
sulsed hammerman, who, in his agitatiﬂn,
struck a false blow with the sledge hammer.
Upon this, one of the pursuers rushed at
him, calling out ‘ Ye're nae smyth!’
T'he stalwart hammerman turned upon
nis assailant, and, wrenching a dagger
irom him, speedily overpowered him.
The smith himself, armed with a big
hammer, effectually aided in overpowering
and driving out the Douglas men. A

R — o —
h L L |
g .
||

L
- .1 .-.F T . - .l.-. |
|
I

=

MO FeEl 8
e "

'-.-I.;!' I-||F_ L il h: B
s i il

- I s .I.'_-

o —

immventor of

of the broken
adopted, not as my " arms * but as a device,
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party of the royal forces made their

appearance, when Naesmyth rallied them,
led them against the rebels, and converted

what had been a temporary defeat into

a victory. 5

A grant of lands was bestowed upon
him for his service. His armorial bearings
consisted of a hand dexter with a dagger,
between two broken hammer-shafts, and

there they remain to this day. The motto

James Nasmyth

was, Non arte sed marle, " Not by art but

by war.” In my time 1 have reversed the
motto (Non marie sed arte); and instead
hammer-shafts, 1 have

the most potent form of mechanical art—

ther Steam Hammer."

Ancestor Burned as a Witch
It is interesting to learn that a member

of the Nasmyth family, Elspeth Naesmyth,
who lived at Hamilton in the * good
old times,’

evidence agamst her

r

was burned as a witch, the
being that she

357

James Nasmyth
and the

STEAM HAMMER

kept four black cats and read her Bible
with two pairs of spectacles !

James Nasmyth undoubtedly inherited
mechanical ability from his father. It
was one of Alexander Nasmyth's greatest
joys, as a relief from his work at the easel,
to retire to his little workroom, which was
fitted up ' with tools and mechanical
apphances of all kinds. It was in this
room that the boy James first learned

| ‘wto handle mechanical tools.

Tree-Planting by Artillery

., F An instance of Alexander
“. * Nasmyth's ingenuity is worth

- recalling. On one occasionythe
" Duke of Athol consulted him

regarding a rocky crag called
Craigybarns, which he desired
should be planted with trees
to relieve the barrenness of its
appearance. The difficulty lay
in the fact that the crag was so
precipitous that 1t was impossible
for any man to climb it«~in
order to set seeds or plants
in the clefts of the rocks.

Alexander Nasmyth pondered
over the problem for a while
and then a happy idea struck
him. He had observed in front
of the Duke’s castle a pair of
small cannon used for firing
salutes, and he saw a method
of turning these to account.
The village tinsmith was ordered
to make a number of canisters
fitted with covers, and these
were filled with the seeds of
suitable trees. By means of
the cannon the canisters were
fired against the face of the
rock, where they burst and
scattered the seed 1n all direc-
tions.

Many vyears afterwards, when
Alexander Nasmyth re-visited
the place, he was dehghted to
find that trees, planted as it

were by artillery, were flourishing in
recesses of the rock.

James Nasmyth was fortunate 1in
meeting many famous men during his
bovhood days. One of his earliest hobbies
was that of collecting old coms. One day
while he was busily engaged in making a
drawing of a particularly fine Roman coin,
Sir Walter Scott came mto the room,
noticed what the boy was doing and
asked to see his collection. James proudly
exhibited his little store, and afterwards
Sir Walter took from his pocket a beautiful
silver coin of the reign of Mary Queen of
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Scots and presented it to him as a ™ young

brother antiquary.”

On another memorable occasion he saw
James Watt, then over 80 years of age.
Watt was on a visit to Edinburgh and
during his stay he called upon Alexander
Nasmyth. James only saw him as he was
leaving the house, but the great man’s
benevolent countenance and tall but

bent figure made a lasting impression
upon his mind.

Early Mechanical
Enthusiasm

As 1n the case of

most great engineers
and inventors. James
Nasmyth showed a
strong leaning towards
mechanical matters at
an early age. While
he was attending the
Edinburgh High School
he had the good for-
tune to have for a
companion the son of
an ironfounder, -
““Every spare hour
I could command,” he
tells us, " was devoted
to visits to his father's
iron foundry, where 1
delighted to watch the
various processes of
moulding, iron-melting,
casting, forging, pat-
tern-making, and other
smith and metal work ;
and although I was
only about twelve years
old at the time, 1 used
to lend a hand, 1In
which hearty zeal did
a good deal to make
up for want of strength. I look back to the
Saturday afternoons spent in the workshops
of that small foundry as an important part
of my education. I did not trust to read-
ing about such and such things; 1
saw and handled them : and all the i1deas
In connection with them became per-
manent in my mind. 1 also obtamned
there—what was of much wvalue to me n
after life—a considerable acquaintance
with the nature and characters of workmen.

Bribing the Monitors

“ By the time I was fifteen, I could work
and turn out really respectable jobs 1n
wood, brass, iron and steel, indeed, in the
working of the latter inestimable material
I had at a very early age (eleven or twelve)
acquired considerable proficiency. As that
was the pre-lucifer match period, the
possession of a steel and tinder box was
quite a patent of nobility among boys.
50 1 used to forge old files into ° steels
in my father's little workshop, and harden
them and produce such first-rate, neat
little articles in that line that I became
quite famous amongst my school com-
panions ; and many a task have 1 had
excused me by bribing the monitor, whose
grim sense of duty never could withstand
the glimpse of a steel.”

Nasmyth left the High School at the
end of 1820 and continued his studies at
private classes, at the same time working
regularly in his father’s workroom. About
this time he had an opportunity of visiting
the celebrated Carron Ironworks, which
made a great impression upon him. Of
this visit he wrote :—'" The Carron Iron-
works are classic ground to engineers.
They are associated with the memory of
Roebuck, Watt and Miller of Dalswinton.
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cumbrous.

For there Roebuck and Watt began the
first working steam-engine ; Miller applied
the steam-engine to the
navigation, and mvented the Carronade
gun. The works existed at an early
period in the history of British iron manu-
facture. Much of the machinery con-
tinued to be of wood. Although efiective
in a general way it was monstrously
It gave the idea of wvast

The Fight in the Smithy
From a drawing made by Nasmyth

power and capability of resistance, while
it was far from being so in reality.

It was, however, truly imposing and
impressive I 1ts effect upon strangers.
When seen partially lit up by the glowing
masses of white-hot iron, with only the
rays of bright sunshine gleaming through
a few holes in the roof, and the dark, black
smoky wvaults 1n which the cumbrous
machinery was heard rumbling away In
the distance—while the moving parts were
dimly seen through the murky atmosphere,
mixed with the sounds of escaping steam
and rushes of water: with the halt-
naked men darting about with masses of
red-hot 1ron and ladles full of molten
cast-iron—it made a powerful impression

upon the mind."’

Constructs a Steam Carriage

Nasmvyth now began to occupy himself
with building working models of steam
engines and other mechanical apparatus,
to serve as illustrations for lectures on
engineering and mechanics. He worked
very hard during this period, rising early
to work at his father's lathe, attending
university classes during the day and
sitting up late at might to make brass
castings in his bedroom !

About the year 1827 the subject of steam
carriages to run upon the ordinary roads
was attracting a great deal of attention.
Many engineers had produced vehicles of
sorts and Nasmyth thought that he, too,
would try his hand. He made a small
working model of a steam carriage and
exhibited 1t before the members of the
Scottish Society of Arts. The performance
of this model was so satisfactory that the
Society requested him to construct a full-
sized carriage capable of conveying four or

purposes of

six persons, and towards the cost of this
vehicle the Society subscribed f£50. The
carriage was duly completed and successful
trials were made with it on the Queensferry
Road near Edinburgh. The runs were
generally of four or five miles with a load
of eight passengers. The experiments
continued successfully for nearly three
months, after which the carriage was
broken up.

While on the subject
of road vehicles 1t may
be mentioned that the
first coach started from
Edinburghto Newcastle
from an inn in the
Grassmarket, Edin-
burgh, opposite the
house where Nasmyth's
father was born. The
public notice exhibited
there was decidedly
crvptic. Itstated that
““ The Coach would set
out from the Grass
market ilka Tuesday a1
Twa o'clock in the day

God Wullin ; bu
whether or no on
Wednesday |

Voyage to London

The chief ambition
of Nasmyth at thi
time was to go to
IL.ondon and obtain em
ployment at the famou-
works of Henry Mauds
lay. He knew that hi
father was unable to
pay the large premium
required for placing an
apprentice at Mauds-
lay’s works, but he
thought that by showing specimens of his
work and drawings he might be able to
satisfy Maudslay of his ability, and so
possibly be taken on. With this object
in view he constructed a working mode)
of a high-pressure engine and pre
pared several drawings in his very best
style. Model and drawings were carefully
packed up and on 19th May 1829 Nasmyth
and his father set sail by the Leith smack
" Edinburgh Casile,”” and reached then
destination after a pleasant voyage.

At the first opportunity they set out for
Maudslay’s house adjoining the works
in Westminster Road, Lambeth. Maudslax
was at home and received them in hi
usual friendlyv manner. After a shon
general conversation the object of the visi
was stated and, to the acute disappoint
ment of the boy, Maudslay replied that hu
experience of pupil apprentices had been
so unsatisfactory that he had decided to
take no more.

Assistant to Maudslay

The boy did not give up hope, however,
and before leaving he ventured to ask
Maudslay if he would examine the model
and drawings he had brought from Edin-
burgh. Maudslay agreed and they were
duly brought round to his house the next
morning. Maudslay and his partner,
Joshua Field, examined the work in detail
for twenty minutes and Maudslay then
inmformed Nasmyth that he had decided
to take him, not as an apprentice, but as
his assistant workman to work beside
him in his private workshop.

This was an honour of which Nasmyth
had never even dreamed, and his dehght
was unbounded ! He continued to work
alongside Maudslay until the latters
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death in February 1831, from a chill
contracted while crossing the Channel
when retuming from a visit to a friend at
Boulogne,

This event was a severe blow to Nasmyth,
but he was greatly consoled by the kindness
nf Maudslay’s partner Field, for whom
he acted as draughtsman for some months.
During this period
Field gave him many
valuable hints i1n re-
gard to the designing
of machinery and in
particular he impressed
upon him the import-
ance of bearmmg 1n
mind the importance
of the ** get-at-abrlity”
of parts, so that
when any part
of a machine was out
of order it could be re-
paired without taking
the whole machine to
pleces.

Commences business in
Manchester

Nasmyth was now
in his 23rd year and
was desirous of com-
mencing business for
himself. He therefore
bade farewell to his
good friends 1n l.ondon
and returned to Edin-
burgh, where he set to
work to equip himself
with a stock of engineering parts.

He now had to decide where he would
set up 1n business and his choice ultimately
fell upon Manchester. In June 1834 he took
a flat in an old mill in Dale Street in that
cityv and began business in a very small
way. He soon obtained small orders and
these he executed so well and so promptly
that repeat orders came in and gradually
his business grew and prospered. By
degrees he tookon more
employees and intro-
duced new and bigger
machinery, and finally
there came a time
when the flat was no

longer adequate to his
needs.

The actual
came about

somewhat
manner. The tenant
of the flat below
Nasmyth was a glass
cutter, who was alwavs
somewhat nervous re-
garding the weight of
Nasmyth's machinery
above his head. From
time to time he noticed
with alarm that bits
of plaster were drop-
ping down among his
cut glasses and de-
canters and he greatly
feared that some day

move
in a.
startling

thﬂ: floor and its
welghty contents
would tumble down

and mvolve him in

ruin. His fears were only too well justi-
hied |

A Shock for the Glass Cutter

Nasmyth obtained an order for a high-
pressure steam engine of 20 h.p. to drive
the machinery of a distillery at Lon-
donderry in Ireland. He was very

doubtful at first about undertaking the
job, on account of the size of the engine
and the limited space available in his
already over-crowded workshop. He was
anxious not to let such an order pass,
however, and finallv undertook to execute
it. Instead of Dbuilding the engine

perpendicularly, he constructed 1t lving

Old Type of Foundry Ladle

unpon 1ts side and managed to complete it.
T'he next step was to take it to pieces to
be packed for conveyance to Londonderry,
and then disaster occurred, for his men
had the misfortune to allow the end of the
engine beam to fall. Through the floor
it crashed with a terrible scattering of lath,
plaster and dust, and descended upon the
glass-cutter’s stock below !

The glass-cutter was in a dreadful state

Nasmyth’s Improved Safety Foundry Ladle

of panic and rage and he rushed off to find
tHe landlord and bring him to judge for
himself, The landlord came and was not
long 1 judging. He looked 1mn at the
glass-worker's flat and saw the damage that
had been done among the tumblers and
decanters, In addition to this there was
the hole in the floor through which the
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end of the engine beam had crashed.
The landlord next wvisited Nasmyth and
gently but firmly begged him to remove
himself and his machinery at the earliest
possible moment before he brought the
whole building to the ground !

Bridgewater Foundry

On a previous visit
to Manchester Nas-
myth had sat down
to rest on the parapet
of the bridge over-
looking the Bridge-
water Canal near
Patricroft, and had
gazed longingly upon
a plot of land along
the canal side. After
the disaster just de-
scribed § he went out
again to look at the

plot and found it was
still unoccupied. It
consisted of about six
acres and was bounded
on one side by the
Bridgewater Canal ;
on another side by the
Liverpool and Man-
chester Railway and
on a third side by a
good road. Nasmyth
lost no time in calling
upon the owner of
this land and was
fortunate in securing
it at a very low
annual rental ‘'on a lease for 999 vyears.

The erection of workshops proceeded
rapidly and by August 1836 the foundry,
which Nasmyth named the Bridgewater
Foundry, was in {full swing. Work in-
creased, more and more workmen were
taken on, cottages for their accommodation
sprang up, and where there had been quiet
ficlds became the centre of a busy popu-
lation.

Shortly afterwards
Nasmyth took in a
partner named Hol-
brook Gaskell, who

had had considerable
commercial experience
and who also pos-
sessed a fair amount
of capital. This part-
nership continued suc-
cessfully for sixteen
vears, at the end of
which Gaskell had to
leave the firm on
account of 1ill-health.

- ..;.: ----
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Invention of Safety
Ladle

In 1838 Nasmyth
invented his safety
foundry ladle. He
had observed the
danger caused to work-
men by the method of
pouring the molten
iron into the casting
moulds. The white-
hot metal was drawn
off from the melting
furnace into a large

ladle fitted with handles and levers
manipulated by 12 or 15 men. The ladle
contained several tons of metal and was
transferred by a crane to the moulds.
" The whole operation required the utmost
care and steadiness, for if a stumble oc-
curred and the ladle was in the shghtest

Continued on bpage 584)
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N O Meccano boy is content to build only the models
llustrated in the Meccano Manuals, for every boy who
thinks i1s keen on inventing and likes to build models

from his own ideas. With this in mind, and to assist boys to
embody correct engineering practices in their new models, we
have collected and classified a number of Meccano movements
that have to a certain extent become standardised. That is to say,
these movements may be applied to
more than one model—in most cases
without any alteration, but in some
few cases with only slight alterations
to the standard movement. A selec-
tion will be illustrated and
cribed in the “M.M.” each month g

and we believe that inventive boys
will find these articles of great
assistance in helping to pertfect
their Meccano models,
We are also compiling a new

““ Standard Mechanism "
manual which will comprise all
these movements, divided 1in- 4
to thirteen different Sections g

" il and mmdexed so that im- &
" Pinion and 50-tooth mediate reference may S
Gear Wheel ’

made to any particular
motion that it 1s desired
to incorporate in a model.
The sections dealing with
“ Pulleys " and ** Levers”’
will be amplified by the
description of several in-
teresting |+ experiments
carried out with Meccano.

Other features will In-
clude Clutches, Reversing
and Drive-changing Mechanism, Brakes
and Retarding Appliances, Bearings,
Screw Gear, Steering Gear, Traversing
Mechanism, etc. The principles 1n-
volved in these details will well repay
the study of any boy interested 1n
engineering.

S.M. 3

Contrate Gear (for shafts
at right angles)

Cutting Meccano Gears

The mmportant part played by
toothed wheels in the transmission of
power, and the wonderful processes by
which they are made, are described
in another article in this issue (see
page 554). Gear Wheels are equally
indispensable in Mec-
cano engineering, and
Meccano Gear Wheels
are made 1n much the
same manner as are
the gears used 1n actual
practice.

We believe all
Meccano boys would
like to watch a " No.
26" or "27" as it
passes through the
various stages of manu-
facture. It 1s cer-
tamnly very mteresting
to observe solid pieces
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%, derful machine-tool.

as ""Meccano Standard Mechanisms, g""‘i ¥

GEAR RATIOS AND BELT AND ROPE MECHANISM

of brass being transformed with amazing rapidity into beautifully
finished Gear Wheels, destined, in all probability, to provide many
vears of hard service in hoisting loads or working hammers, drills,
lathes, engines, clocks, and motor cars, at the bidding of some

" happy Meccano boy !

The first process is the cutting and shaping of the wheel from
the bars of solid brass, boring out the centres, and cutting the threarl
to receive the set-screws. Next a
number of these blanks—still quite
unfamiliar in appearance to the
Meccano boy—are placed face to face
and’ inserted on a mandril in a won-
Here a circular
‘cutting tool, revolving at a high
speed, passes along the row of brass
discs, and in doing so cuts out a
single tooth 1n each wheel. When
the tool has reached the end of
1ts stroke, the blanks are rotated
slightly, and the tool, returning,
cuts out the next tooth.

This process 1s repeated until

all the teeth are shaped.

f Section I. Gear Ratios .M. 2
K 1” Pinion and 57-tooth
Standard  Mechanism Gear Wheel
No. 1 shows the Meccano
7 Pmion 1mn mesh with i

a 50-tooth Gear Wheel.
Since the Pinion possesses
25 teeth, it 1s obvious that
it must rotate twice to
every one reyolution of
Gear Wheel. Thus
the speed ratio of this
. gear 1s 2 to 1.

S.M. 2 illustrates the 4” Pinion (19
teeth) and 57-tooth Gear Wheel,
giving a ratio of 3 to 1. A larger ratio
1s obtained from the use of a 4" Pinion
and 334" Gear Wheel (133 teeth), 1n
which the Pinion must revolve seven
times as fast as the Gear Wheel.

ey S.M. 4

Bevel Gears
(for shafts at right angles

g

SM. 6

4" Pinion and 117 i 2
Contrate Wheel (for shafts il
at f{ght ﬂﬂglﬂﬂ] MLt
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Meccano Standard Mechanisms-—(mmimmd}

One to one ratios may be obtained by connecting two shafts by
means of 17 Gear Wheels or two §” Pinions.

Either Bevel Wheels or Contrate Wheels may be emploved
to drive shafts placed at right-angles to one another.

The Bevel drive (S.M. 4) provides for a 1 to 1 ratio only, but
varying speeds can be produced with contrate gears. S.M. 3
1llustrates a 4”7
Pinion and §” Con-
trate Wheel, giving
an approximate
ratio of 14 to 1,

while S.M. 6 shows

llll

the ratio 1s roughly
2# to 1. A 2 to 1
gear 1s provided by

a 47 Pinion and
137 Contrate Wheel.

S.M. 5 is a typical Worm drive, providing for the big speed
reduction of 57 to 1. To find the speed ratio mm Worm gears,
it may be assumed that the number of revolutions of a Gear Wheel
(or Pinion) to one revolution of the Worm
correspond with the number of the teeth in
the Gear Wheel. For example, 4" Pinion
and Worm gear gives a ratio of 19 to 1.

The Meccano Sprocket Chain gear 1s unique
in model engineering. It provides a positive
and smooth-running drive which lends itself
to an unlimited number of applications, and
the wide range of sizes to which the Sprocket
Wheels are made provide a number of varying
speed ratios. The illustration (5.M. 7) shows
a chain drive between §” and 3" Sprocket
Wheels, giving a speed reduction of {four
revs. to one. Two to one drives may be
obtained by employing one 1 and one 2°
Sprocket Wheel, or one §” and one 14" Sprocket

S.M. 15
Open Belt Gear
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by running the Chain over any two Sprocket
Wheels of like diameter.

Reduction gearing becomes of special
importance in models driven by Meccano
Electric Motors, for it should be remembered
that the Motors prove most efficient when
running at maximum speed, no matter at
what rate the model itself 1s required to
MO Ve.

Section II. Belt & Rope Mechanism

In Meccano models, cords usually take
the place of belts for this method of power
transmission. Miniature belting may be made,

however, from strips of canvas, indiarubber, etc.,
in which case Flanged Wheels should be used,
either singly or in pairs (as in S.M. 18) instead
of grooved pulleys. The Meccano Spring Cord
also forms an excellent means of connection be-
tween pulleys.

S.M. 15 15 an example of ordinary open belt
drive between 4" and 3" Pulleys, giving great
difference i1n speed between the two shafts. A
wide range of speeds may be procured with Meccano
Pulleys (which are made in sizes from 1" to 6”
diameter) and belt gear.

A method of connecting two
shatts placed at right angles to
one another 1s shown in S.M. 16,

whilst S.M. 17 illustrates a crossed

be constructed as follows (see S.M. 18);

ey E TR
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the 14”7 Contrate out stopping the
Wheel driven by a driving shaft 5.
1" Pinion, in which SM. 19 1s an
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S.M. 18

Belt Reversing Gear and
Belt Clutch

motion of the driven shaft 6 (as in S.M. 17), while the wheels
4 are connected by an open belt. The operation of a lever 7
moves one of the belts on to a pair of fixed pulleys, at the same
time throwing the other on to a loose pair, and vice versa, thereby

reversing the action of the driven shait 6.

The pulleys 4 and 2, in the same illustration, also serve to
demonstrate the principle of a belt clutch. The driven shaft 6
may be thrown into gear with the driving shaft 5 by moving the
belt on to the fixed |
pair of wheels 2.
By reversing the
operation the shaft
6 is thrown out
of gear again with-

arrangement
adopted when the
pulleys are not 1n
line with one
another, and forms an alternative method to direct gearing. The
guide pulleys 1 nide freely upon the axle 2. 1t will be seen that
this 1s a usetul means of avoiding an obstruction—such as a
moving lever or wheel—that may lie between the two Pulleys.

The final example in this section shows
a method of transmitting power to a shaft
placed at an obtuse angle. The belt 15 led
round the 17 loose guide pulleys.

Non-Slip Device

In order to ensure a positive drive with
rope mechanism, and to guard against the
possibility of slipping, it 1s advisable some-
times to give the cord or rope an additional
turn round each of the pulleys. A still more
efhicient drive may be obtamned by using
ropes 1n duplicate, or even triplicate. In
this arrangement each loop of rope engages
between a separate pair of pulleys; thus,
supposing an ordinary open belt gear (such
as S.M. 15) i1s required to withstand an
exceptionally heavy load ; all that 1s necessary
1s to repeat the existing gear—by adding
further 4“ Pulleys and 3" Pulleys alongside
those already 3 1S]
“egrip’ 1s obtained to rotate the shafts.

S.M. 16
Right-angle and Crossed Belt Drives
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Jockey-Pulley Device

A method {requently adopted in order
to keep a belt always at a certain degree
of tightness consists of an atldltmnal “idle "
wheel known as the ' jockey ™ pulley.
This pulley 1s arranged to ride upon the
belt, and is caused to exert a shight pressure upon i1t by means
of a spring or a weight, etc. In this way, the jockey-pulley takes
up any ‘‘slack’” due to expansion of the belt in running.

Meccano Shafting Standards have been specially designed
for use in connection with belt driving, etc. ; they may be used,
for example, to carry the main driving shaft of a miniature work-
shop or similar model, in which the
belts operating the wvarious machines
are driven from pulleys conveniently
mounted on the shaft. When built
in this way a most realistic model of
belt power transmission 1s obtamned.
The Shafting Standards are supplied n
two sizes; large size,
price 1/— each, small size,
price 8d. each.

Next month we shall

belt drive, which reverses the motion | publish Section III. of &=
of the driven shaft. " Meccano StandardGs
A practical belt reversing mechan- Mechanisms.”” This will
1sm, sultable for most drives where deal with ' Pulleys and
the load 1s not too heavy, may Pulley Blocks,” and the

various kinds of pulleys,

two pairs of Flanged Wheels, 1 ‘ fhixed and moveable pulley

and 2, are fixed, and two blocks, as well as Weston's
pairs 3 and 4 are loose, " Differential Pullev  Arrangement  adopted
S M. 20 on a driving shaft 5 and a Block, will be simply ;'-'h;’j“ thf*tl:mfﬂ e e
= driven shaft 6. The wheels explained and demon- 7 7T0¢ W ONC ANGEE

Method of transmiftting

drive to shaft placed at
an obtuse angle

strated with a number of
ingenious Meccano models.

1 are connected by a crossed
belt, thereby reversing the




World’s Largest Single Span

Up to now the tremendous undertaking
of bridging the Hudson River {irom
Manhattan to New Jersey has daunted
the engineers, but the bridge has become
so necessary, in view of the growing
congestion of motor trafiic in and out of
New York, that preliminary surveys are
now being made. At 178th Street, the
point where it is proposed to erect the
bridge, the river is approximately 3,300 ft.
in width, but it will be necessary for the
span of the bridge to be several hundred
feet longer. This will, theretore, be the
largest single span 1n the world.

It has not vet been definitely decided
what type of bridge will be constructed,
but it will probably be a suspension
bridge. As the bank of the Palisades of
New Jersey is some 300 {t. in height and
that on the New York side only 220 ft.
in height, it may be necessary to cut away
the land on the New Jersev side so as to
make both ends of the bridge le rel.

The relief for cross niver trathc at the
bottom end of Manhattan Island, expected
from the construction of the roadway
tunnels from Hoboken to Grand Street,
will be supplemented at the upper end by
the new bridge. The tunnels will probably
be completed next year and so eliminate
the use of the ferries which up to now have
had to carry all vehicles across the Hudson,

Although the new bridge will be twice
as long as the one at present being erected
between Philadelphia and Camden, over
the Delaware River, the centre span of
which will be 1,686 ft. in length, the
engineers do not expect any insuperable
engineering difficulties in the construction
oif the Hudson Bridge.

= * =|-

New Bridge on the Rio Apey

The Government of Uruguay has made
arrangements for the construction of a
new steel bridge over the 1o Apey, at
Paso de Tacuabe. The bridge will be set
on cement foundations and will be com-
pleted and readyv for public use next year.
The total cost will be approximately £8,000.

» * ¥ *

Port Improvements at Newcastle, N.S. W,

Among the alterations now being made
at Newcastle N.S5.W., are the deepening
of the entrance to the harbour, the closing
of the south channel near Hexham {for
widening purposes, the provision of new
wharves and extensions to old ones, and
additional loading apparatus. The new
works will greatly enhance the 1mportance
and convenience of the port. The con-
struction of a large floating dock 1s also
under consideration, and 1t 1s proposed
to build this at the Walsh Island Dockyard,
Newcastle,

e
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Concrete Roads in America

The total length of concrete roads in
the United States exceeds 32,000 miles,
whereas Britain has onlv abont 250 miles.
During Januarv to May of this year
contracts were placed in America for the
laving of over 51,000 square vards of
concrete paving for roads and streets, an
increase of 25 per cent. on the figures for
the corresponding period of 1924,

e E * *
Canadian Zinc and Lead Manufacturing
Plant

Messrs. James Robertson Company of
Montreal have recently prepared plans
for the construction of a large zinc and
lead manufacturing plant in the neighbour-
hood of Chats Falls, Quebec, on the
Ottawa River. The scheme includes
extensive power development at a total
cost of about f£400,000. The first step
has been made by the Kingdom Mining,
Smelting and Manufacturing Company,
which is controlled by the James Robertson
Company. This company has purchased
the power rights and property of the
Pontiac Mining Company and Louis
Simpson, of Ottawa, in the locality, and
work will shortly be commenced. The
Ontario Hydro-electric Power Commission
has secured and will shortly develop the
power site on the Ontario side of the river,
and it is suggested that the power dam
should be built as a joint undertaking by
the Kingdom Company and the Ontario
Commission.

K * b E
Wireless Without Valves
An apparatus which, 1t 1s claimed,

will revolutionise the present system ol
wireless transmission has recently been
produced.

The claims made for this new apparatus
are long-distance wireless transmission
without wvalves or coils, continuous
short-wave communication between any
two points in the world with apparatus
costing less than £30 ; perfect reproduction
of broadcast music and speech without
rectification ; satisfactory reception 1n
England of programmes of any station in
Europe with extremely simple and cheap
apparatus ; a directional ray of trans-
mission which can be aimed at a wiven
point, regardless of distance, with a degree
of accuracy that will give almost perfect
secrecy, and the entire elimination of
fading and atmospherics.

According to the theory put forward by
the inventor, Mr. Chapman, the ‘ Heavi-
side laver ™ 1n the upper atmosphere,
which 1is supposed to deflect wireless
waves, 1s non-existent. Instead, he says,
there is a dense electronic field enveloping
the earth the density of which wvaries

with the density and temperature of the
atmosphere and with its distance from the
earth’'s surface. By concentrating the
output of a transmitter into a ray or beam.
and aiming it at a given angle into the
electronic and magnetic fhields, the beam
may be directed to a receiver in any part
of the world so accurately that it cannot
be picked up anywhere else except in the
close vicinity of the receiver.

In order that they may prove 1n actual
practice the claim that continuous
communication can be maintained at a
fraction of the cost entailed by any other
method, Messrs. Autoveyors have applied
to the authorities in this country and 1o
the United States for a licence to accept
messages for transmission between Great
- DBritain and America.

* # * *

9,000 Horse Power Motor

A 9,000 h.p. motor, probably the largest
ever built for a steel mill, is to be installed
at the plant of the McKinney GSteel
Company, Cleveland, to drive the company’s
new 21 in. continuous billet mill and 18 1n
continuous sheet bar and billet mill. The
motor will be a 6,600-volt, three-phase,
25 cycle machine, running at a speed of
107 r.p.m. Automatic starting and com-
pensator arranged for plugging and re-
versing will be fitted and the motor will
be provided with its own generator set
exciter.

-

*

B *
| New Cruisers

It is officially announced by the Secretary
of the Admiralty that two new cruisers
will be built at the Royal Dockyards of
Portsmouth and Devonport. The other
two, to be laid down next February, will
be built by contract in private ship-building
yards. The four gunboats included in the
programme will be built by contract, and
orders will be placed as soon as possible.
Although the official statement says that
the keel of the cruiser to be built at Ports:
mouth was to have been laid down lasf
month it is felt locally that this will not
be possible before next vyear, the only
building ship being at present occupied
by the *° Suffolk.”’ The construction
. of this vessel has been so slow that even
an approximate date for her launch
cannot vet be fixed. It 1s expected that
| first preparations for the laying down of
| the new ship will commence about Decem
| ber next. + % & &

New Hydro-Electric Plant

The Dominion Construction Company,
'| of Montreal, have been awarded the

contract for the construction of the Grand
Falls hydro-electric plant in New Dbruns-
wick, which will be the largest in the
Maritime Provinces of Canada. The
| wvalue of the contract is over £300,000




Wider Bridges at Carlisle
Important bridge widening schemes
are being considered at Carlisle. These
are necessitated by demands of modern

trafhc, and the Ministry of Transport
are making substantial grants. In this
connection the Highways Committee of

the City Council have accepted the £57,000
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Exefer Ship Canal Lock Gates

The Old Lock Gates on the Exeter
Ship Canal, which have been in use for

nearly sixty years, are now being replaced
by oak gates. Each of the new gates
weighs 12 tons. A “stank” has been
erected, 26 It. 1in height, to keep out the
sea while the new gates are being placed
in  position.

A Sixty-mile-an-hour Motor Boat
There has recently been constructed

what 1s probably the fastest motor boat
in the world. This 18 “Oma I1.,”' 40 ft.

in length and built to the order of the

Hon. A. E. Guinness. She weighs 3%
tons, and her 450 h.p. Napier “ Lion'’
aero-engine 18 capable of driving her

tender of Messrs. | at a 350 knot
John  Laing and SO0 R R O - speed, or a shade
son, Carlisle, for : over 60 miles per
the re-erection of hour. Tested soon
St. Nicholas

bridge, leading to
a rapidly develop-
ing suburb.

* B *

A £65,000,000
Channel Bridge

Proposals  for
connecting Calais
and Deal by a
rallway road and
canal, have been
before the en-
Jineering  world
mn PFrance for the
past three months.
Although at first
sight the idea
sounds fantastic,
there are en-
gineers who con-
sider it practicable
to build across the
Channeltwobreak-
waters on which
two lines of rail-

Fleet.

LR e i T e T A T i

The New Floating Dock at Malta

The above photograph (sent us by Mr. T. Milne, Broughton Ferry, Scotland) shows the ex-German floating dry
dock which was towed from Sheerness to Malta, where it is to be used for docking the capital ships of the Mediterranean

The dock was mentioned in our August and September Magazines and the extra section, built in this country, has
now safelv arrived at its destination and has been placed in position.

after her launch
m the Dbroken
waters of the
Solent, she made

50 m.p.h. She is
no mere racing
machine, how-

ever, for she has
seating for eight
to ten people.
“Oma I1.” is
not the first marine
craft “of any
kind "* to attain a
50 knot speed.
That was first
achieved by the
Forlanini hydro-
plane on Lake
Maggiore some
years ago. Rising
on her palettes or
underwater planes,
this extraordinary
craft Ihifted her
hull wholly clear
of the water, while

TR R T T T LT UL L
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way might be The dock is now 1,000 ft. in length and is capable of lifting 60,000 tons. The new section cost £400,000, her f-;'uhmerged
taid  thus con- gear - driven shaft-
QeCTIng WD e 000000000 g 08, kept the pro-
rallway  systems pellers down.

of the Continent with this country.

Experience with submarine nets during
the war showed how comparatively shallow
the Channel is at this point. It is proposed
that the smooth waters between the
breakwaters should be used as a canal,
along which might pass barges from
Central Europe to London,

Compared with the cost of the Channel
tunnel, the estimate of £65,000,000 is not
excessive and from an engineering point
of view the scheme is arousing much
interest.

= * * -

New Thames Pier

It 1s proposed to construct below
London Bridge a new Thames Pier to
celieve London Bridge of the extra pas-
sengers resulting from the loading of the
civer passenger traffic at Old Swan Pier,
which 1s mmmediately above the bridge.
Lhe suggestion has been made that the
aew pier should be erected on the City
bank, near the Tower of London, but
it 1s probable that the War Office will
appose this proposal.

¥ L * *

A Huge Condenser

An exceptionally large single steam
condenser has been built by the Westing-
house Electric Co. for the new station at
Philadelphia. It weighs 1,000,000 Ib. and
stands 30 ft. in height. 1t has a cooling
surface of 70,000 sq. ft. and when operating
at maximum capacity it will require
approximately 150,000,000 gallons of
circulating water per day. Provision has
been made for the ultimate installation
nf 12 condensers of this type.

New Yorkshire Waterworks
One of the most important extensions

of water supply that have been carried
out in the West Riding of recent vyears,
namely, the Sladen Valley waterworks
| of the Keighley Corporation, have been
opened by the Marguis of Hartington.
The Valley of the Sladen beck has been
dammed for the construction of the Lower
lLLaithe Reservoir, about five miles from
Keighley, and filter beds have been
provided, together with a pipe line, to
carry the supply to Keighley. The new
reservoir when full has a surface area of
315 acres, with a maximum depth of
60 ft., and a total capacity of 281/
million gallons. The height of the em-
bankment above the stream i1s 841 {t.,
and 1ts length 1,010 {t., while the reservoir
will wield daily a supply of a million
gallons.

The constructional work has been
carried out by Messrs, Sir William Arrol
& Co. Ltd., of Glasgow, and includes a
circular tank of concrete, with an internal
facing of white-glazed bricks. This forms
the clear water basin, into which the
water passes from the filter beds. It is
| 100 1t. in diameter, with a depth of 15 {t.,
| and it holds a fourteen hours’ water

supply. The pipe line to Keighley 1is
15 1n. 1n diameter. The original estimated

cost of the scheme was (208,750, but
owing to the war this has actually worked
out at about £570,000.

-

* & ®

New Bridge over St. Lawrence

Work 1s to be started immediately on a
new bridge at Montreal crossing the St.
Lawrence river to the South shore. The

total cost of the bridge is estimated at
over £2.000,000.

|

* * * *

New C.P.R. Pier at Vancouver

The new Canadian Pacific Railway
deep-water pier at Vancouver harbour
front 1s nearing completion. The pier
will be 1,100 ft. in length and the largest
of 1ts particular type in the world. Berth-
ing flacilities will be provided for four
hiners at once, with accommodation for
coasting steamers. The pier will be
equipped with the most modern freight-
handling facilities and the total cost is
estimated at over £1,000,000. Over 5,000
concrete piles from 50 to 90 ft. in length
have been used in the construction of the
pier. Some of these piles weighed 25 tons
and to bandle them the largest floating
pile driver in the world was built.

* * * ¥

Tube Railways for Manchester ?

The proposal for a mammoth system of
underground railways for Manchester to
link up various parts of the city has been
before the City Council for some time.
A Corporation Committee is now investi-
gating the possibility of introducing the
tube system. It is proposed to include in
the scheme all the adjacent areas, in-
cluding Salford and such places as Stret-
tord and Prestwich. The population
within twelve miles of the centre : of
Manchester is three million, equal to that
for which the first tubes in London catered.
lhere would be less difficulty, from an
engineering point of view, in constructing
tubes in Manchester than in most centres.
I'he basis of three-quarters of the pro-
posed area 1s red sandstone, which can
easily be worked, there being no need for
propping. The cost of the tubes, it is
estimated, would be from £250,000 to
£300,000 per mile, fully equipped.
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REAL ENGINEERING
IN MINIATURE

HEN you build models with Meccano you use real
engineering parts in miniature, for Meccano parts
act in a precisely similar manner to the corresponding

elements in actual practice. This means that with Meccano
you can accomplish more than with any other system of model
construction. Other systems attempt to attain the same
object by different methods, and avail themselves of con-

structive elements that are not based on correct engineering
principles.

It is important to realise this, for if you commence
with badly-designed parts you can only build a limited number
of models. Even these will necessarily be constructed in-

correctly and will give you faulty ideas of the laws of

engineering.
, : _ There is no limit to the number of models that may be
12 No. 2 s 15/- . .
& ﬁ,;}'ﬁm,-h;; ';:’f:f ,:iff:f:_j built with Meccano, and all are real working structures.

The Meccano Clock keeps accurate time ;: the Meccano

Loom weaves beautiful material for hat-bands or neckties ;
and the Meccano Motor Chassis so closely resembles a real

motor-car that it is used for teaching students at numerous
Schools of Motoring.

It is the same with all other Meccano models—they are
all accurate reproductions of the real thing, and they all work

because they are based on correct engineering principles.

MECCANO PRICES

I'II'HFLETE. ﬂUTHTE ACCESSORY OUTFITS
No. 00 . . .. 3/6 No. 00a ’
HU- TR TR T .= w 5"#" _ N ﬂ' 1{.5
ROV o) 1 e m coowam ey D el e S L - G
No.2 ... .. e e 15/- | Ne.la.. ... ... .. 1/6
No.d ... e &22/6 | No.2a ... o’y
No. 4 ... o 80/~ | o Iﬂ'*ﬁ
No. 5 (in well- nmdt t{lrlmﬂ cee. DD[= Ma B i /6
No. 5 (in superior oak cabinet | No. 4a ... e 15/- _
with lock and key) 85/~ No. 5a (in well-inade carton) 50/-
No. 6 (in well-made carton) ... 105/~ | f' _ _i } ;
No. 6 (in superior oak cabinet No. 5a (in superior oak cabinet
with lock and key)  140/- with lock and key)  80/-
DTN RTREI PRI EEEER PR R EEERETETEVERERVEERERT R TEREL AR b No. 7 (in superior oak cabinet) Neo. 6a (in superior oak cabinet
= = with lock and key) 370/- with lock and key) 210/-
= Compare these two fine = L5
= wmodels of cranes—one, a = M{H:fu:nm 'Ciilu}fftf;.nm}-' bﬂfl}tﬂ.mmi
= small hand-operated pori- = rom all leading toy stores.
= able hoist, and the other, a =
= giant * hammer-head' =
= crane. Both are constructed =
= onthe same principles, and = Bl CESEEE e S CoOCCT SR - RO
= work wm a most realistic =
=  manner. Any Meccano boy = .
= may bwld the big crane = Tiomighd 0 WS N S N RN TH| T
= Just as easily as he builds =
= the small one. =
S T

ARG

o
N R N W RN
j e

.
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The Improved
Meccano Platform Scales

A Model that will Accurately Register 14 oz. to 414 1bs.
COO0CCO000000000000000000000000000000000 000000 0000000000 00S——
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E described the Meccano Platform Scales in our issue
for May last, and asked readers to assist us in im-
proving the model in such a way that it should weigh
small amounts, such as two or three ounces, accurately. This
meant reducing the friction present in the model to an absolute
minimum. We find that this has proved a
severe test on the resourcefulness of our readers, CHT R AR S O P
as we had expected, and unfortunately many of - Rk e M e 6 [ [ 1
the suggestions we have received do not justify == QE P SO T mm———EE
their claims when put into actual practice, al- ia
though they were well thought-out and showed e S e B
much originality. NS, N Reee o
As hinted in our first article, however, we had g |
already effected important modifications in this Lo o]0
model, and we describe these below. The chief im-
provements will be found in the knife-edge bearing
which forms the fulcrum of the steelyard, and in the
new H.I'I'HﬂgEmEﬂt of levers in the bHEE, PrﬂVidiﬂg for a L C =
free lateral movement, as well as vertical, of the platform. Rl s gt
This 1mproved construction of the model enables 0

amounts varying from half an ounce to 4% lbs. to be weighed ol iF
with remarkable accuracy. @

Building the New Model if <0, 1k 4 B PG e S o

e R o e T e e S T e i g

s Mg

B .I: : :L- : B :'-' B l'l-. ': '.-': " :'- : :.. -.'... i :'- . - -+ w : -.‘.. .-;-. onam W

..........
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The steelyard 1, consisting of a 121" Str 1p, 1S bolted at P R e s e T

Its extreme end at 2 to a Coupling mounted on an 114" Rod SO e
3, I'1g. B, and at its other end 4 to a second Coupling 5 (Fig. B). Y RS o T ¢
This Coupling is carried on a short Rod 6 which passes through O DA i el e /.

two further Couplings 7 and 8 and enters another Coupling 9 T NAY de e
in which a further Axle - A AW,
Rod 10 1s mounted. This
Rod 10 carries the balance

weights 11 which may be
secured by means of the
Coupllng 12 in any
position on the Rod 10. The latter is also extended at its end by the
Coupling 13 and Threaded Rod 14 carrying a Threaded Boss 15, by
Y which very accurate balance adjustment may be made. When the
i @ 0 steelyard 1s exactly balanced the Threaded Boss is secured in its

lllllllllll
e e -

L position by the bolt 16.
. B The fulcrum rests upon a knife-edge bearing 17 consisting of two
wpefeoadis 4 Centre Forks secured in the Coupling 7, with their pecints resting
between the teeth of two

o 1"  Pinions. These

b Pinions are bolted to a
short Rod rigidly held in
two Cranks, which are
| attached to 31" Strips
suspended from a Coup-
ling mounted on the end
of an 111" Rod 18. The

steelyard 1s lifted into
weighing position by
placing the 114" Rod
I8 under the stop 19.

A Sprocket Chain 22,

(Continued on page 584)
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This page 1s reserved for articles from owr readers. Confributions not exceeding
00 words in length are wnvited on any subject of gemeral inlerest. These should be
wrilien neally on one side of the paper only, and they may be accompanied by photographs

My First Aeroplane Trip

A few weeks ago I had the wonderful experience
of making my first flight in an aeroplane, and I thought
that possibly a few lines about my trip would be of
interest to fellow readers of the “M.M.”

On arrival with my father at the aerodrome we
found that the machine in which
we were to make our flight, 7
a Sopwith “ Gnu,” was in one |
of the sheds. In a few minutes
it was wheeled out and in
we climbed. It was very com-
fortable inside and there was
pienty of room. A moment
later the pilot climbed 1nto
his cockpit and closed our
“roof.”” He then started the
engine, a ‘‘Le Rhone” of
110 h.p., and we were off.

When we had travelled about
100 yards we lhifted from the ground. Shortly after-
wards I glanced at the speedometer and saw that we
were doing 79 miles per hour. Round we circled
until we were over 1,000 ft. up and then our speed
had increased to 87 miles per hour. I looked out
of the window and saw below what looked like a huge
garden, dotted here and there with dolls” houses, among
which I recognised our house and close to 1t the Castle
and the Church.

I then took hold of my camera
and pointed 1t out of the window
and pressed the trigger, without
looking to see what I was taking.
I drew in the camera, Intending
to wind on the film, but immediately
found myself gripping the seat for
we were banking over and almost
vertical !

After that we started to drop.
Ugh! 1 felt as if my stomach
had taken a journey to my mouth !
Quickly we dropped to 400 ft.
and then—bumpity, bump, bump
we were down again and running

smoothly back to the shed. The
pilot stopped his engine and opened the roof, and we

stepped out feeling that our trip had been all too short.
The print from the photograph I took while flying 1s

shown here, but I was very disappointed with 1t. The job
was harder than I expected. The conditions in an aero-
plane travelling at nearly 90 miles an hour are very difter-
ent from those to which we are accustomed, and 1t 1s quite

evident that practice is needed. Anyway | am going to
have another flight and perhaps I shall be more successful
with my second attempt.

C. HArRMAN, Lympne, Kent.

100 h.p. Le Rhone-engined Sopwith * Gnu "' Aeroplane

A snap from the air by our reader, C. Harman

or skelches for wse as illustrations, Articles that are published will be paid for at our
usual rales. Statemenls conlarmed in articles submilted for this page are accepled
as heing send in good failh, but the Edior takes no responsibility for thesr accuracy.

A Visit to a Saw Mill

The other day I had the good fortune to be shown round
a large sawmill, and I was very interested in all that was
gomng on there.

Entering first the large timber yard, I saw on one side
a large pile of tree trunks from which a couple of men
were stripping the bark so as to
prepare them for cutting up.
Close by, a man was busily
engaged In preparing round
logs of wood for wheel hubs,
while two others were sawing
through a giant tree trunk,
measuring some five feet in
diameter, which was as yet too
large for the mechanical saws
to cut. Another {feature of
interest in the yard was a large
crane used for moving tree
trunks from one place to another.

I then entered the actual mill. There timber of all
sizes and shapes was being cut up, some into planks and
some 1nto square poles, while odd pieces of wood were
being sawn up into firewood. In the constant hum of
the machmery, with sawdust flying around, I stood

fascinated for some time, watching the wood being cut as
easily as 1if it were cardboard |

Next 1 visited the engine room, and to me this was the
most interesting place of all. A gigantic fly-wheel was
revolving at a tremendous speed,
driven by a gas engine, about which
there were too many points of
imterest to describe here. It was
not without some reluctance that
I left the roar of the machinery
behind me and stepped out again
into the quietness of the open
air.

Mounting some steps, I next
found myself in the lathe-room,
where 1 saw square wooden rods
being beautifully rounded into chair
legs and supports. Another place
of mterest visited was the drying
room, where strips of wood were
being curved in a rack for the backs of chairs. Other

pieces of wood were resting on racks around the room,
which was heated by hot pipes.

Finally 1 saw the larger planks of wood being piled
up m the yard and the sheds, and also chairs, five-
barred gates and fencing poles assembled and packed
ready for despatch.

The whole mill was very interesting and instruc-
tive, and altogether well worth visiting.

I*. CoLguHOUN, Leamington Spa.
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Electric Trains and Their Story

The Development of Electric Traction from 1885 to the Present Day
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LTHOUGH for many years the steam locomotive |
must continue to be the prime mover for main-
line railway working, recent developments seem

to indicate that for practically every form of railway

haulage, electric traction will ultimately displace steam. |

There 1s little doubt that the general use of electricity

will be a great advantage to the railways.

It 1s difficult to say which of the many attributes of
electrical traction are the most important. Economy |
in working should certainly take a leading place for,
apart from the
heavy 1nitial out-
lay for track and °
power equipment,
electric raulways
are more economi-
cal to operate than
steam  railways.
Another favour-
able factor i1s the
greater cleanliness
and consequent in-
creased pleasure
in travelling by
electric trains,
which are capable
of sustammed high
speed working and
smooth and noise-
less running.

-

M

1N
'|._'I‘.’._r'.!I 1-.

HI
II.I.I
] HL
——
=R
i A

AL ER L,

1 'E_"-‘.T-_,:_;'.'l":rl.

il
o
|

b
J]
I:

- s @' Bimi¥ |

s s

19
1|-

direct to an insulated overhead wire or conductor rail,
from which it 1s collected by the locomotive or electric
train by means of some form of sliding contact. It
then passes through a suitable regulating apparatus to
the motors, and returns either through the wheels and
running rails, or through a specially-insulated conductor
rail back through a short cable to the generator.

The Largest Power Station in Europe

Where high pressure current is generated at a power
station, special
sub-stations must
be arranged 1in
order to reduce it
to  low-pressure
current  suitable
for direct use on
the train motors.
A most interest-
ing example of
this system 1s to
be found i1n the
supply of power
from Lots Road
Power Station in
Chelsea—one of
the largest 1n
Furope. Electric
power 1S there
generated on the
three-phase system
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Up to the Loy i iEa
present time, elec- he Latest Type of
tric trains have

been used chiefly for suburban services, because of their
quick acceleration from the numerous stops, and general
convenience on such services, for the multiple-unit |
system of electric trains has solved the problems of
high-pressure work at busy terminal stations. The use
of automatic signalling 1in conjunction with electric
tramns represents the high water mark of railway effi-
ciency, and enables a set of metals to carry the utmost
number of passengers, with complete safety, in a given |
time and at the highest speed. . |

Express working by electric trains over long dis-
tances has not yet been attempted in this country,
although mteresting developments undoubtedly lie |
ahead. Abroad the experiment has in many instances
developed into a successful and permanent arrangement,
however, whilst the handling of goods traffic by electric
locos 1s said to show a saving of 409, in working expenses.

The Four Systems in General Use

use (1) Direct Current (low tension) (2) Direct Current
(high tension) (3) the Three-phase (4) the Single-phase.
The first on the list was the earliest system to be
developed and 1s the one in most general use for short
rallways. In its simplest form the D.C. system does
not require much apparatus. Current is supplied |

There are four systems of electric traction in ordinary |

-Me.trapﬂlitan Electric Train

at a pressure of
11,000-volts, and
supplied to the Metropolitan District Railway and its
extensions, also to the most recently constructed Tube
Raillways. Current is transmitted through the tunnels
to the sub-stations, where by means of rotary converters
1t 1s transformed into direct current at 600-volts readv
for use by the trains. “

Transformers Eliminate Sub-stations

The Single-phase system is the latest development,
and although its possibilities have been known for manv
years, difficulties of construction and equipment have
prevented 1ts use until comparatively recently. In
this system, high tension current at pressures up to
15,000-volts 1s collected directly by the train, no station-
ary sub-stations with rotating machinery being necessary.
Although the train motors are only suitable for low
pressure, each electric train carries its own sub-station
in the form of a static transformer. The current is
generally collected from an overhead wire and is then
passed through a main switch, circulated through the
high-tension coils of the main transformer and returned
by way of the wheels to the rails, and thus back to the
power house. All the current used for the propulsion,

brake-operating and lighting of the train is taken from
the low-tension side of the transformer.

(Conlinued on page 569

[ o



-

=

=i

O T T T T L T T e T T T g e T G e T s e i I I R i T T I

THE

T he Hornby
Electric Train

AL ST RS EY T TR S R SR L TR [

What fun it is to sit by the
regulator and with a touch of

e ———— ] f the finger send this superb
T . e e S model electric train gliding
B e G N T 3 along the track—to stop it—
sastar. - il to start it up gradually—to

watch it acceleralte !

- Tbe La,;fes‘f' HOl‘DbL] Thl‘l “

TI—IE Hornby Electric Train is modelled on the lines of the well-known

Metropolitan Railway, and is most realistic in appearance. Both Loco
and Coaches are fitted with electric lights, which may be switched on and off
at will. The finish and workmanship are of the highest quality.

The motor is the most efficient ever fitted into a model loco. It is adapted
to be used on the ordinary town current of 100 to 240 volts, either alternating
or direct. Neither accumulators nor dry batteries are needed. A regulator
is provided to control the speed, and the train will pull a heavy load up'a
oradient of one in eight without any undue fuss!

Any boy can fit up the track and operate the train. Full instructions

accompany each set, and there are no difficulties. All the regular Hornby
Series rolling-stock and practically all the accessories, may be used with the

Hornby Electric Irain.

The set contains Electric Loco, two Metropolitan Passenger Coaches, and
Electric Rails to form a circle 4 ft. in diameter, together with a rheostat and

rail terminal plate. The Loco is fitted with reversing gear. Price of the
set, complete in strong box: £5 10s.

Loco, Coaches and rails are fully covered by our usual guarantee.

MADE BY
BINNS ROAD LIVERPOO
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The famous Metropolitan Railway, on
which the Hornby Electric Train sysiem
is modelled, was opened in 1863, and holds
a proud position as the first railway in the
world to run underground trains. Electrical
working was commenced in 1905, and -1 :
to-day the route is operated by both steam W 005 #9504 et
and electric trains. Every vear the Metro- | < K G E L) . Wirg = oo I |
politan Railway carries over a bundred B __&5 S A e LT
million passengers ! e | PR O R T T
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(Southern Raviway

One of the New Motor Coaches built by the Metropolitan Carriage, Wagon, and Finance Co., Birmingham, for the South Eastern
Suburban Services of the Southern Railway

Electric Trains and Their Story—(continued from page 567)

An interesting example of the three-phase current

system is found in the haulage of heavy trains through
the Simplon Tunnel. The high-tension direct current
system is being adopted with great success in the United
States and on the Continent.

The First Electric Tramway

The pioneer applications of electricity to traction
purposes were made in Ireland in 1885, tramways at
Newry and Portrush being run off a 250-volt third rail.
[n 1890 the City and South London Railway adopted
electricity and in 1893 the Liverpool Overhead Railway
installed electrically driven trains, whilst at the close
of the century, several other lines were being equipped.
Greater progress was made in the United States, and
several short lines had been electrified at this time,
the usual system being the D.C. third rail.

In 1900 a great impetus was given to electricity for
railways by the opening of the Central London Raillway
and by the conversion in 1904-5 of the Metropolitan
and District Railway after a long enquiry at which the
respective merits of three-phase and direct current
were hotly debated.

The next five years saw the electrification of the
Mersey Railway, the Liverpool and Southport (L.&Y.R.),
North Eastern Tyneside lines, and Great Western and
Metropolitan Joint. Across the Atlantic a law was passed
to minimise the smoke nuisance m New York, and
several of the great trunk railways abandoned the use_of
steam locomotives for their approach lines to that city.

The direct current system with two conductor rails
was favoured in this country, but two lines 1in 1908 and
1909 tried the alternating current method with overhead
collection. These were the Midland, who had an
experimental section between Lancaster and Heysham,
and the Brighton Railway with their suburban lines 1n
the London area.

Electric Railway across the Rockies

In 1913 a further advance was made, a section of the
Lancashire and Yorkshire Railway between Bury and
Holcombe Brook being electrified at 3,500-volts. direct
current. This was an immediate success, although
overhead equipment problems in the congested Man-
chester area caused a reversion to a 1,300-volt third rail

system when other lines were brought up-to-date n
1916. The rolling-stock, constructed entirely of steel
and aluminium, was the first all-metal stock to be built
in Britain.

In 1915 the Chicago, Milwaukee, and St. Paul Raillway
commenced to electrify some 650 miles of their main
line across the Rocky Mountains on a 3,000-volt D.C.
system with a 100,000-volt A.C. transmission to the
sub-stations, which contained motor-generators in place
of rotary converters.

Further developments in this country of the D.C.
system were the electrification during the years of the
War of the L. & N.W.R. North London and Watford
suburban lines, and the change-over of 47 mmles of
track on the old London and South Western.

[n 1915 the only section of goods raillway so far to
be electrified in this country was commenced between
Newport and Shildon, on the North Eastern Railway,
and proved to be a very advantageous turn-over from
steam. The first mineral line in the world to be worked
entirely by electric locomotives was the Butte, Anaconda,
and Pacific Railroad in America. It was twenty-five
miles in length and was worked by D.C. at 2,400-volts.

Since the War, the electrification of suburban lines has
proceeded apace, and the new suburban services of the
Southern Railway probably represents its highest stand-
ard, although there is nowhere to be found an electric
railway that can be criticised adversely.

The First Electric Locomotive

Of the various systems of electric traction that most
closely akin to steam working is, of course, the employ-
ment of an electric locomotive. The comparatively
short history of this steed is a story of almost incredible
advancement and increase in power and size.

The earliest electric locomotive of which any record
remains was designed by a Mr. Davidson, an eminent
Scots scientist, and was tried on the Edinburgh and
Glasgow Railway as long ago as December 1842.. It
was self-contained, of course, the current being derived
from primary batteries consisting of zmc and 1ron
corrugated plates immersed in acid. The motor was of
the simplest type, working on the principle of the
attraction of iron bars on a revolving cylinder to fixed
electro-magnets. These bars were energised and de-
energised at correct intervals by brush and commutator,

(To he continued)
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Two-Cylinder v. Three-Cvlinder Locos

Extensive tests have been carried out
recently on the L N.E.R. main line with
a view to ascertaining the respective
merits of the 2-cylinder and 3-cylinder
types of modern locos. On the Edinburgh-
Newcastle section of 122 miles with some
heavy gradients, locos of the ' Atlantic "
type were compared. Each loco made
ive double trips with trains weighing some
360 tons, including the dynamometer car.

The details of water and coal con-
sumption, average speed, average boiler
pressure, and draw-bar pull were care-
(ully registered and the figures after-
wards published. The points that will
interest our readers are as follows :(—

Both 4-4-2 N.E. type

2-cyl. 3-cvl.
No. 701 No. 729
Weight of Train (tons) ... 362.5 364.8
Average speeds (M.P.H.) ... 46.26 45.75
Average Draw-Bar Horse
Power Tons e 422.1 454.5
Average Steam Pressure ... 169.7 1b. 168.7 1b.
Average Water per mile .., 41.24 gall. 37.03 gall.
Average Coal per mile ... 56.11b. 45.6 1b.

During the runs No. 701 made four
unbooked stops and suffered from 11
signal checks, while the 3-cylinder loco
made three unbooked stops and had 18
signal checks. Weather conditions favoured
the latter loco.

Locomotives of the ' Consolidation
(2-8-0) type with two and three cylinders
respectively were tested with coal trains
over the 74-mile course between London
and Peterborough. In this case the
journeys up to London were with {full
loads and 1n the opposite direction with
trains of empties. For the {ollowing
table only the " up "’ runs are considered.
lhe up run mncludes some long banks of
| In 200, and a stop for water near Hitchin
involves restarting on a rising gradient.
As in the tests on the Northern section
between ' Atlantics,”” the same drivers
and firemen were employved throughout.
The weather on the coal-train runs was all
in favour of the 2-cylinder loco.

Doncaster (G.N.R.) | |

1Type 2-8-0
2-cvyl. J-cyl.
No. 3466 No, 3479

Weight of Train (tons) e 131005 1315
Average Speed (M.P.H.) ... 13.24 13.67
Average Draw-Bar Horse

Power Tons ... .. 356 J94
Average Steam Pressure ... 163.51b. 162.5 1b.

Average Water per mile

86.05 gall.  81.1 gall.
Average Coal per mile

. 141.25 1b. 137.635 1b.

1The result of these tests and the fact
that 3-cylinder locos need less repair and
cause less wear and tear to the permanent
way Indicate that the policy of Mr. H. N.
Gresley, C.B.E., Chief Mechanical En-
gineer of the L.N.E.R., in building this
type 1s sound.
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G.W.R. *“ Castles "’

In response to a number of requests
we give a complete list of the new “* Castle ”
type 4-6-0) express locos :(—

4073-4082—Caerplully, Caldicot, Cardiff,
Carmarthen, Chepstow, Pembroke, Pen-
aennis, Powderham, Warwick, Windsor.

4083-408—A bbhotsburyv, Aberystwvith, Berhe-
ley, Builth, Cardigan, Dartmouth, Don-
ningion.

4090-43099—Dorchester, Dudley, Dunraven,

Dunster, Dynevor, Harlech, Highcoleve,
Kenwilworth, Kidwelly, Kilserran.

é”lhIhnHirIHH-IIHIFil\\TIII\lHIIHIIIHII!IH\I!HlhH[IIJHIIII\I:l]]I'lIHI[IIHI!IlHII]IHIIIIHHE
Railway Mileage in Australia =
Canberra Federal District 5 E
New South Wales 5444 =
New Zealand 3,011 =
Northern Territory 198 =
Queenstand 7,208 =
south Australia 3,467 =
Tasmania 867 =
Victoria e 4,349 =
Western Australia 4,839 =
Total 29,203 =
m:|\u|11\l!HHIIHIIJHl:JHEHHFHH[IEH!IIH\I!IlHIHHIIIHIIIHHI]]HIIHIIIII[EIHHI’[IIHFHH_E;

3000-5012—Launceston, Llandoverv, [I.ud-
low, Lulworth, Manorbier, Newport,
Nunney, Oystermouth, Raglan, Shrews-
bury, Swansea, Tintagel, Wallingford.
The class is completed by No. 111,
“ Viscount Churchill " formerly ““ The
Great Bear,”’) and 4009, * Shooling Star,"
which was rebullt to conform with the
‘“ Castles.”

= ¥ # ®

An Ingenious Device

Most of our readers are familiar with
the wvarious schemes for preventing the
wind screen on a motor car becoming
covered with rain drops or snow to such
an extent as to make it difficult for the
driver to see ahead. An extremely
interesting device to serve a similar pur-
pose on locos has been adopted in the
United States. In order that the engine-
men may obtain a clear view of the line
ahead 1n all weather conditions, the usual
footplate spectacle is superseded by a
polished glass disc fitted into a spectacle
frame and carried on a central bearing so
that 1t can be rotated by a small electric
motor. The result i1s that, with a fairly
rapid rotation, averaging 1,600 r.p.m.,
rain or snow 1s instantly thrown off, while

the revolution is so fast that an unimpeded
View 1S given.

0Old North Eastern Locos for Museum

Two of the old locos that took part in
the Centenary Procession last July are to
be placed 1in the Railway Museum at York.
T'he veterans on whom this honour is to be
conterred are. Nos. 901 and 1275 of the
former N.E.R. No. 901 is a 24 pas-
senger loco built to Fletcher's design in
1875, and until the main line expresses
became too heavy was well known as a
" Flyer © on the Scottish trains. The

other loco 1s of the 0-6-0 mineral type and
was built at Glasgow in 1870,

* % w® *

The Value of Catch-Points

Safety points, variously labelled ** catch-
points,” " runaway points,”” and ** switch,”
will often have been noticed by readers of
the “"M.M.” on almost any main or
important branch line. Catch points are
nearly always to be found on gradients
steeper than 1 1n 200, their function being
to derail or divert from the main line any
vehicles out of control and running back
down the gradient on the up or wrong line.
The tongue of the points is actuated by a
spring, enabling up trains to pass in the
" trailing * direction, but in the opposite
direction the points come into operation
and runaways are elther derailed clear
of the main line or led into a sand-drag
which effectually overcomes their momen-
tumn.

During the last week of August a heavy
goods tram on the L.M.S. was climbing
the inclines across the Pennine Range
between Lancashire and Yorkshire when
a coupling 1n the front portion of the train
broke. The loco and front trucks con-
tinued their journey while the rear section
of the train, heavily laden witll coal and
building materials, ran back down the
bank. Pluckily keeping his post, the
brakesman in the van applied his hand-
brake, but 1t was insufficient to do more
than check the onrush momentarily, so
he jumped clear and fortunately landed
on a grassy bank unhurt.

The heavy wagons continued their mad
career until they reached the catch-points,
which diverted them into an embankment,
Considerable damage was done, several
wagons being broken to matchwood, but
had the runaway freight train continued
down the gradient it probably would have
collided with a following train and the
consequences would have been disastrous.

On some lines the distance and direction
of catch-points from the top of a gradient
1s 1ndicated by a special board.
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Another Railway Centenary Pageant

The centenary of the opening of the
Stockton and Darlington Railway on
27th September 1825, was celebrated on
the actual anniversary by a pageant at
Belle Vue, Manchester. The event was
organised entirely by railway employees
and the President was Mr. J. H. Hayes,
M.P. for the Edge Hill division of Liverpool,
which was a notable centre of early railway
activities. More than 50,000 railwaymen
and their relatives were present. The
pageant opened with the crowning as
‘“ Centenary Queen of the Railways ' of
Miss H. M. Wotton, the sixteen-vear old
daughter of a Great Western employee at
Kingswear. Afterwards came a pageant
illustrating the development of transport
from the camel and the elephant to the

great locos of to-day.

Previous to the pageant the '’ Cenfenary
Queen '’ made a tour of the places of
historical railway interest in the Liverpool
and Manchester districts, and laid a wreath
on the railside memorial at Parkside which
marks the spot where Mr. Huskisson, M.P.,
the first victim of a railway accident, was
run over on the day of the opening of the
Liverpool and Manchester Railway.

* * * e

Exhibition Trains

Four trains, each consisting of three
specially-adapted 50-ft. carriages, are to
tour the chief railway systems of Great
Britain for about a year. IEach train will
provide space for about 100 exhibitors,
the intention of the scheme being to bring
to the notige of the public the superiority
of British and Colonial manufactured
goods. A programme has been drawn up
allowing stays of from two to six days 1n
the districts to be visited. Demonstrators
and representatives of the interested firms
are to travel with the trains. The rolling-
stock to be used consists of former ambu-
lance trains used during the War.

e * *

Long Working Hours for Locos

The tendency of locomotive departments
now is to keep locos in steam for very long
spells, thus adding tremendously to the
mileage that has generally been considered
to represent a good day’s work. Thus,
on the L.N.E.R. East Coast expresses, 1t
is customary for the ** Pacifics ' to work

*
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L.N.E.R. 3-Cylinder Express Loco No. 1470 (4-6-2)
Drawn by P. Duxbury of Margate (age 11} years) and awarded First Prize (Class B) in our Second Drawing Competition,

from Newcastle to Ldinburgh, back to
York and thence to Newcastle, the distance
covered since leaving shed being 410 miles.
Recently No. 2572 of this class, after
completing this full duty, added a further
trip to York and back, returning to "‘rest’
only after running 571 miles |

On the G.W.R. there are examples of a
loco starting from Paddington 1in the
morning and being found at Penzance later
in the day, or working on express turns
between such widely-distant points as
Chester and Newton Abbot. Similarly,
the L.M.S. have locos in steam most of
the 24 hours, and working through from
Euston to Holyhead.

The world's record in long continuous
running is claimed by the Union of South
Africa Railways (3 ft. 6 in. gauge). A mail
train consisting of 11 bogle carriages,
including sleeping and restaurant cars,
was worked through from Johannesburg
to Capetown, a distance of 956 miles, 1n
27 hours 33 minutes. The loco was one ot
the new American-built express type, and
before the new arrangements the train
concerned made no fewer than six stops
to change engines.

£ B W =
L.N.E.R., Notes
The new ‘‘ Mikado '’ loco, No. 239."5,
recently underwent a special test. This

powerful loco, which is fitted with an
auxiliary ‘‘ Booster '’ engine, was set to
haul a loaded coal train of 103 wagons, a
20-ton brake, and the North Eastern
dynamometer car, between Peterborough
and London. The total load behind the
tender exceeded 1,700 tons, but 1t was
hauled with great ease by the new loco.

i * * *

A train recently joined the L.N.E.R.
system at Harwich, en route to London
from Milan! This was a goods train of
specially constructed wvehicles conveying
Italian motor cars via the train-ferry
without transhipment.

* # * *

The London-Edinburgh Pullman has
for some time been worked Dbetween
King’s Cross and Leeds by the former
Great Central 4-6-0 locos, 6164, ‘' Earl
Beatty '’ and 6165, ‘' Valowr'' (The War
Memorial loco). The ‘‘ Pacific '’ No. 4477
has been named '‘ Gay Crusader, = and
a new 4-4-0 ‘' Director '’ type loco

running in Scotland is 6390

““ Hobbie
Elliot.”’

* * * *

G.C. 4-2-2 (single) loco, No. 5972, which
took part in the Centenary Procession

this Summer, is again working first class

expresses between Liverpool and Man-

chester,
x * * ®
G.W.R. Notes
Mixed trafic locos of the 4700

(2-8-0) type now work over the Northern
Section of the main line via Wolverhampton
and Shrewsbury. These locos have 35 ft.
8 in. driving-wheels and particularly
large boilers. The difficulty seems to be
to find trains heavy enough for them, as
the smaller 2-6-0’s of the 4300 class

are not afraid of any load or of {ast

running.
* * & v

A new type of tender, larger than the

usual pattern, is attached to one of the
new 4-6-0's, No. 4088, °° Dartmouth
Castle.’’ The only double bogie tender
on the line is that originally built for the
““ Pacific '’ engine (now rebuilt as a
““ Castle.”’) This tender has been seen 1n
company with a 4-4-0 "' County ' loco
on express duty between Birmingham and
the West of England.
* * * *

The Speedy *‘‘ King Arthurs "’

The up-to-date 4-6-0 express locos of
the ‘* King Arthur '’ class are acquiring
a good reputation in the matter of speed
on the wvarious sections of the Southern
Railway. In working the fast Continental
Boat Trains over the South Eastern section
these handsome locos cover the long
straight line between Ashford and Ton-
bridge (264 miles) in 25§ minutes with
trains of 425 tons. Prior to the introduction
of the 4-6-0’s it was unusual for trains to
load above 300 tons. Severe speed restric-
tions for curves at Tonbridge and elsewhere
prevent the ‘‘ King Arthurs ' attaining
higher speeds at present.

No. 454 ‘° Queen Guinevere ' of the
same class, has set up a record in hauling
a West of England express from Exeter to
Waterloo over the 76 miles from Sidmouth
Junction to Salisbury in 78 minutes. The
train consisted of 14 main-line coaches,
but this did not prevent maximum speeds
varying from 75 to 80 m.p.h. The line
1s severely graded.
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BRITISH AND GUARANTEED ‘

SPLENDID NEW ROLLING STOCK

We are now able to announce the addition of three new Train sets to the Horn by Series.

The new rolling-stock consists of the Hornby No. 2 Tank Passenger Set and Nos. 1 and 2 Tank |
Goods Sets. The famous Hornby 4-4-4 Tank Loco forms the motive power in each of the No. 2 |

Tank sets, while the No. 1 Tank Goods Set is hauled by the No. 1 Tank Loco. These trains are

excellent representations of modern railway practice, and their realistic appearance is shown in the
illustrations. The Locos and component Wagons, etc., of the sets may be also obtained separately.

Hornby Tank Locos are already well known for reliability and strength, for they have been
long tried under exhaustive tests. The new trains are fully covered by our guarantee.
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HORNBY No. 2 TANK
PASSENGER SET

This set contains a No. 2 Horn-
by Tank Loco, three Passenger ' : - — .
Coaches, Guard’'s Van, and set | - :
| of Rails to form a ecirele 4ft. in
diameter. One of the Rails is

itted with levers by means of which the Loco may be both braked and reversel from the track, Gauge 0, in colours to represent the L.M.S. or L.N.E. Railway
Companies’ rolling-stock.

Complete Set, well boxed .. Price 45/- |

—d

HORNBY No. 1 TANK GOODS SET

I'his Set contains a No. 1 Hornby Tank
Loco, Hornby Wagon, Petrol Tank Wagon,
Brake Van and set of Rails to form a circle |
2it. in diameter, and two Straight Rails. |
The Loco is fitted with brake, which may |
be operated by a lever in the cab or from
the track, reversing-gear and pgovernor.

Gauge O, in colours to represent the
L.M.5. or LN.E. Railwav rolling stock.
Complete Set, well boxed ... Price 25/- |

Y

HORNBY No. 2 TANK
GOODS SET

The rolling-stock of this
realistic go<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>