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British Model L.aunches

made for

Speed, Service, Beauty

Here's a lovely Launch for you —one of which you will
be proud and the other boys envious. She has a real
engine which generates a nice turn of speed and keeps
the boat going for 20 or 25 minutes with one filling.
You can’t get such splendid value anywhere else
it beats the German boats hollow.

Hours of joy for any boy!

Painted three eolours enamel, tolally
enclosed f‘fi';'fxrl.l-', wetl-made brass
‘L botler, engive, and tuwin bladed pro
peller.  Power to drive 20 munules.

31 inches Long. 3} inch Beam. Post !'d. extra.

PEGGY

32! inches Long. 3!} inch Beam.

A Boat of superlalrve strength and beauwly, 1he lavgey
power unil muoes grealey driving enevgy, and hkeeps Lhe
bhoat at good speed fov over 2D minules lo cover a yitle
on the strawght at one fillaing. [he " Luff-tuff af the
steam carried ouwd astern is a dehightful piece of realism.

26

Post 9d. extra.
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wrtle for free hists grving full delails of these You can order

MECCANDO BOY . 5 s o P i safely by post
Hobbies Ltd. (55.5) Dereham, Norfolk

Or from Hobbies Branches at London, Glasgow, Manchester, Birmingham, Leeds,
Southampton, Brighton or Sheffield. From most good stores and sports houses and the
usual Hobbies Agencies. Also at 45, Colborne St., Toronto, Canada.

BUY THEM
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HOSE of our readers who order the
T “M.M.” from newsagents outside
London may experience some diffi-
culty this next month or two in obtaining
their copies. This 1s
on account of the fact
that certain wholesale
newsagents in the pro-
vinces have decided to discontinue handhing
the Magazine for reasons that I need not
enter into here. These wholesale firms
supply the retail newsagents from whom
the Magazine 1s obtained by a number of
our readers. If anv reader has anvy
difhiculty in this connection I shall be glad
if he will ask his newsagent to write to
me on the matter, and [ shall be pleased
to arrange for supplies of the Magazine
to be sent to any newsagent who may be
unable to obtain them through the usual
channels. 'This does not apply to London
newsagents, nor to newsagents 1n Scotland
and Ireland, as our connection with the
wholesale firms 1n these districts remains
unbroken. The ** M.M."” may, of course,
be obtained from any Meccano dealer
and as there 1s a Meccano dealer 1in practi-
cally every town there should be no difh-
culty whatever in every reader obtaining
his magazine regularly, from one source
or the other.

Oblaining
the “* M.M.""

Our next month’s issue will contain
several attractive features, including a
very interesting article dealing with the
shipping of locomotives
overseas 1 vessels
specially designed for
the purpose. This
matter will also form the subject of the
coloured cover, which is now being pre-
pared by our artists. The instalment of
“Lives of Famous Engineers =~ will deal
with I. K. Brunel's connection with the
G.W. Railway and will be of particular
interest to those of our readers who are
keen on matters connected with railways.
No doubt many readers will know that for
a considerable period the G.W. Railway
used a wide-gauge line and even continued
to use this in spite of the fact that all
other railway companies in this country
found the narrower and present gauge
more serviceable. The fact that the

Next
Month

gauge of the G.W. rails differed from that
of other companies meant, of course, that
their locomotives and rolling stock could
not be used on any other line, nor, for the
same reason, could the rolling stock of
other companies be used on the G.W. lines.
Our article will describe the advantages
of the broad gauge track and will also
deal with the conversion of the G.W.
track from 1ts original gauge to the present
standard gauge.

In our Mav issue we shall describe a
very neat and interesting new Meccano

model of Platform Weighing Scales.

These scales will act-
Get Out nally weigh and the
Y our model, if caretully made,
Cameras is capable of giving

very accurate results.
In the present issue we commence a new
feature, the '* Photographic Page " which
I feel sure will be appreciated by thousands
of our readers. 7The Photographic Com-
petitions in the past have been among
the most successful of all of the Com-
petitions I have arranged, and 1 look
forward to an increased number of entries
in the competition announced 11n this
1ssue, IFuture Photographic articles will
take our readers through the whole
process of exposing, developing, and
printing and the various methods and
different processes will be described in
detail, to enable our readers to experiment
for themselves. if they feel so inclined.
There will be a number of other interesting
articles in our May 1ssue and our regular
features will, of course, be included also.

By the time this issue i1s 1n the hands ol
our readers they will no doubt be anticipat-
ing the impending holidays and making

their plans to spend

1T he Easter under the best
Coming conditions. Of course,
Holidays a great deal depends

upon the weather, which

at this time of the vyear is somewhat
unsettled. Whatever the weather may be,
however, 1t does not matter to the Meccano
boy. If it is fine he 1s out in the open air
actively enjoying himsell either walking,
cycling, or doing one of a dozen other
things, the names of which end in “-ing,”"—
an ending, I remember, that always
implies motion! If it 1s wet, Meccano
boys are busily employed indoors inventing
new models, or improving existing models.

., Those who possess Hornby ‘Trains find
even greater pleasure at hand in laying
out their track and running a miniature
raillway of their own. There 1s so much
to do at Easter, either indoors or out,
that we very .often forget the many

| beautiful and interesting things that are

associated with this time of the year.
l'or mstance, I wonder how many people
remember that Easter is a religious festival
of great antiquity and that at this date the
Romans kindled the sacred fire in the
Temple of Vesta every year, which act
signified the commencement of the Roman
vear.

In many other countries, too, the dawn
of the new year and the end of the reign
of winter was celebrated at Easter. All

over the land bonfires

Strange were lighted from the
Easter sacred flame kindled by
Customs the priests on Easter

Eve. “This custom 1s
carried out even to-day in many parts of
Europe, particularly in Germany where the
bonfires are kindled year after year on the
same hills, called for that reason ** Easter
Mountain.” The peasants believe that only
those fields that are reached by the light
of the bonfires will be fruitful during the
ensuing year. When the fires die down
everyone—including even the children-
leaps over the dying embers, and often the
cattle are driven through them as a pro-
tection against disease! In the old days
Easter was also celebrated by a general
merrv-making, which Included games,
songs, dances, theatrical performances
and so on. ‘The cakes that were made
for these special occasions were the fore-
runners of our ' hot-cross-buns’™ and
simnel Cakes. The Middle Ages saw the
introduction of the custom of presenting
brightly-painted eggs to friends—a custom
that survives to-day, but in most parts ol
the country chocolate eggs are given.
In parts of Northumberland and Durham
ordinary hens’ eggs are boiled in brightly
coloured dyes and painted with grotesque
patterns. On Easter day all the children
may be seen going to the different parks
or the fields, each taking their eggs, which
are rolled and tossed about until they
break, when the contents are eaten by
their owners. As the eggs are boiled as
hard as possible they sometimes stand a
good deal of knocking about, but oc-
casionally some practical joker substitutes
for his friend’s egg an egg that has scarcely
been boiled at all. This naturally causes a
bewildering surprise to the owner of the
egg, and the results—which can easily
be imagined—sometimes occasion a great
deal of fun |

Change of Address

Subscribers should immediately notity
the Editor of any change of address. Send
a Postcard giving the old and new address,
so that records mayv be kept up-to-date.
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New Baltic Tank Locos

Notable Additions to the L.M.S.
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Four-cylinder ‘ Baltic '’ Express Tank Engine (4-6-4) No. 11114, built 1924

> every reader of the ““ M. M.” knows, considerable

economy 1n running costs 1s effected by the
employment of tank engines, as compared with tender
engines. lhis applies more particularly, of course,
on comparatively short runs, where smaller quantities
of water and coal are necessary for each trip. A tank
engine has the further advantage that it may be run
as readily backwards as 1t 1s run forwards, a fact that
enables it to be used independently of turntables,
thus effecting yet further economy in both time and
money.

The Only Four-Cylinder Tank Locos

These considerations have no doubt had a good deal
to do with the recent development of this type of loco,
and the consequent design of a new and unusually
powerful type known as the * Baltic "’ (4-6-4). Some
of the locos of this type not only carry tanks having a
water capacity of 2,000 gallons, but are also fitted with
water-scoops for picking up whilst running in either
direction. They are thus able to travel a considerable
non-stop distance over routes where water troughs are
placed between the rails, the length of the run being
limited only by the capacity of the coal bunker, which
in many types 1s as much as 34 tons.

Several of these ™ Baltic " tank engines designed to
haul heavy suburban passenger trains, have recently
been added to the rolling stock of the LLondon, Midland
and Scottish Railway. Bult to the designs of Mr.
(George Hughes, chief engineer to the Company, these
locos are the lﬂrgtﬁt of their Clﬂﬁ‘:i, and are the ﬂlﬂ}'
four-cylinder tank engines in the country. Already
several have been completed at the L.M.S. works at
Horwich and will replace the 4-6-0 tender engines
now working the heavy residential traffic on the Western
Division, such as 1s found on the routes linking Man-
chester with Blackpool, Southport, and Buxton.

We reproduce a photograph of the four-cylinder
L.M.S. “ Baltic” No. 11114, the fifth of this class to be
built. A careful study of the illustration reveals a

striking similarity to the Horwich-built 4-6-0 express
tender locos. As a matter of fact, the loco is in many
particulars a replica of the 4-6-0 type locos, but with

an extended frame at the rear end to carry the coal-
bunker and an additional bogie.

Loco Standardisation

Efforts have been made to standardise these two
types of locomotives as far as possible, with the result
that the boilers, " motions,” and ‘ front ends’ of
each type are interchangeable. This standardisation,
or interchangeabuility of parts, 1s in accordance with the
general trend of modern industry, for the numerous

advantages of such methods are almost daily being
discovered 1n all big manufacturing operations. Low

cost and greater rapidity of production; economy in
machining costs ; quicker and less costly repairs whilst
running, resulting 1in a consequently lower maintenance
expense ; and ease 1n assembling are a few of the ends
achieved by applying mass-production methods to
railway locomotive construction.

Every boy who owns a Hornby Train already knows
something about the advantages of interchangeability,
so 1t 1s quite unnecessary for us to enlarge upon the
merits of standardised parts.

The L.M.S. Baltic engines are fitted with a * top
and bottom = header superheater, designed by Mr. Geo.
Hughes, of the L.M.S., in which separate cast-iron
headers are provided for saturated and superheated
steam. lhe advantage of this type of superheater is
that the saturated steam 1s not allowed to exert a
cooling effect on the superheated steam, which may
happen when both are in the same header. The steam pas-
sages throughout have been kept as short and direct as
possible thus ensuring a minimum of wasted power.




Patent Pressure-Release Valves

One of the most interesting features of the L.M.S.
- ““Baltics ” 1s Mr. Hughes's patent pressure-release
#valves, 1ncorporated in the piston wvalves. These
~ patent valves are designed to relieve excessive pressure
- within the cylinder caused by trapped steam, air or
- water.

In high-speed running, as well
as 1n running with steam off,
the excess steam or air com-
pression 1s liable to become very
great. Sometimes this causes
" knocking 7 at the cross-heads,

Or 1IN more Serious cases may
even result in fractured cylinder-
covers and burst joints.

Those of our readers who
possess a Dbicycle-pump must
have noticed that if they extend
the plunger and then place a
finger over the outlet, it is im-
possible to force the plunger
back to 1ts original position, ¢
owing to the * air-cushion”
formed within theinflator. Prac-
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surface : 1997 sq. ft. Superheater surface : 430 sq. ft.
Working pressure, 180 1bs. per sq. in. The driving
wheels have a diameter of 6 ft. 3in., and the bogie
wheels 3 ft. 0% in.

At 85 per cent. of the boiler pressure the engine exerts
a tractive effort of 28,879 lbs., and in working order
welghs only 3 cwt. short of 100 tons.

The Trial Trip of No. 11110

Ten of these locos. will be
constructed at Horwich and their

numbers are to be 11110-11119.
The first “ Baltic” to be com-

pleted (No. 11110) ran with
notable steadiness on its trial
run and notwithstanding its long
wheel-base (40 ft. 41in.) 1t was

Nl

able to negotiate with ease
curves of 4 chain radius. The
trial took place between Bolton
and Hellifield on a stretch of
line that 1s particularly severe.
The load was 10 bogie coaches
and dynamometer car, repre-
senting a net welght behind

B NN
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tically the same thing happens in Yiinder the drawbar of 304 tons.

the cylinder of a locomotive when Cvlinder Z Lo During the run the engine
. . : . Vit _

running with steam shut off, and showed up to  advantage,

the opposition of trapped air Fig. 1. The Patent Pressure Release Valves fitted to pegotiating the six miles of 1

to an advancing piston 1s one of
the evils that the new ball release valve is designed
to eliminate. The wvalves are so arranged that the
moment the pressure in the cylinder exceeds that in
the steam chest, they automatically open an outlet
between the latter and the cylinder.

How the Valves Work

The operation of the valve is quite simple and may
be easily followed with the help of the accompanying

sectional diagram (Fig. 1) which shows the ball release
valves set 1in the piston valve.

The valve (A) 1s in the exhaust position and steam
15 about to be admitted at the other end of the cylinder
(not shown 1n our diagram). Whilst the loco 1s running
normally under steam the ball valves (C) are held
against their seatings by the pressure in the steam
chest, which pressure naturally exceeds that in the
cylinder. Now supposing that the loco is “* coasting ”’
with steam cut off. A little more than half-way through
the piston stroke the valve ™ A" closes the cylinder
port, with the result that air is trapped before the
oncoming piston, and subjected to great pressure—or
rather, that would be the case were 1t not for the action
of the ball valves. The air, under pressure, rushes
through channels (B) in the periphery of the piston
valve (A) and escapes 1mnto the steam chest by throwing
the balls (C) off their seatings, for the steam chest
pressure 1s no longer sufficient to hold them there
when the steam supply is cut off. The same process
prevents excess compression of steam during high-
speed running and water-logging in the cylinder, as
already stated.

Loco Weighs 100 Tons

The principal dimensions of the new L. M.S. * Baltics ©
are as follows: Cylinders (four, single expansion) :
164 1n. by 26 1n. Length of boiler between tube plates :
14 ft. 81in. Grate area: 29.6 sq. ft. Boiler heating

the Piston Valves of the new L.M.S. ** Baltic '’ Locos

in 72 and 1 in 74 from Astley
Bridge to Spring Vale tunnel on the outward run
in 11 mins. 50 secs. without being pushed 1n any
way, the cut-off being in the neighbourhood of 35 per
cent. and the regulator being approximately half open.
On the inward run the distance of 6} miles up the
reverse side of the same bank from Blackburn to Spring
Vale tunnel, running bunker first, was covered in 12
mins. 35 secs. from a standing start at Blackburn. A
speed of 58 miles an hour was attained between News-
holme and Hellifield, and it was noticed that the engine
rode most smoothly; in fact, all through 1its trials
it has shown a remarkable freedom from oscillation,
and ability to take curves.

Origin of the name ‘ Baltic "’

The word “‘ Baltic,”” as applied to a locomotive wheel
arrangement, is one of the few such designations that
have not come to us from America, and 1ts origin 1s a
little obscure. The L.M.S. Company tell us that to the
best of their knowledge the name was first applied
to the 4-6-6 Tender Engines built for the Nord Railway
of France about 1912. Only two engines of this class
have been built and they remain the sole examples of
the ‘“ Baltic "’ Tender Engine in the world, even to-day.

Strictly speaking, the names describing a wheel
arrangement such as ** Atlantic,” Pacific,” ** Baltic
should only apply to tender engines, and it will be found
that neither 44-2 nor 4-6-2 Tank engines are ever
referred to by the terms ‘‘ Atlantic” and " Pacific.”
For some unknown reason, however, this rule has been
broken in the case of the 4-6-4 Tank engine, and the
word ‘“ Baltic "’ has become the accepted title for this
type. |

The ‘ Baltic” wheel arrangement 1s practically
unknown in America, whether for tender or tank engines,
and it is refreshing to find something in this line which
was not done in America first. The * Baltic 7 tank

(Continued on page 183) |
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SAMBARD KINGDOM BRUNEL was
born at Portsmouth on 9th Apnl,
1806. Shortly afterwards Sir Marc

removed to London, and took a house
in Lindsay Road, Chelsea. Young Brunel's
first recollections were of this house and 1n
1814, when he was eight years of age, he
commenced his education at a private
school in the neighbourhood of his home.
[.Later he was sent to another private
school at Hove, where he soon
began to show signs that he had
inherited his father’s engineering
genius.

An interesting story 1s told
of him at this time. He had
been keenly interested in watch-
ing the erection of some houses
opposite the school and he had
noticed that the building was
being wvery badly done. One
day wild weather set 1n, and
towards night the wind became
s0 violent that Brunel felt con-
vinced that the badly bumlt
walls of the houses would not
be able to withstand the strain.
Accordingly he made a bet with
his school mates that the walls
would tall before morning and
he won his bet, for the buildings
collapsed during the night.

In 1820 Brunel went to Paris
to study at the College Henn
Quatre, mainly for the purpose
of improving himself 1n mathe-
matics and brushing-up his
French. He remained at Paris
until the middle of 1822, and
during this period he occupied
all his holiday intervals 1n visit-
Ing as many engineering works
as possible. He sent drawings
and descriptions of all of them
to his father.

Commences his Engineering Career

Brunel returned to England and in 1823
he entered his father's office as assistant

engineer. At that time OSir Marc was
turning his attention seriously to the
Thames Tunnel scheme. When work

commenced on this gigantic undertaking
Brunel took his share in the operations
and up to 1828, when work was stopped

i, )
lsambard K.Brunel
and the _'
CLIFTON SUSPENSION

BRIDGE _

DO A /0 ' 0 O 0O 0§ ]%
Last month we completed our account of the life of Sir Marc Isambard Brunel, and now we must turn to the remarkable engineering career of his only L.

son, I. K. Brunel, remembered chiefly for his association with the Great Western Railway and the ** Battle of the Gauges.'” He was a pioneer of steam F
navigation and his work in this connection culminated in the building of the famous *‘ Great Eastern.' n
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by an irruption of the river, he toiled
unceasingly along with his father. In
this work he displayed great engineering
skill and inventiveness, together with

remarkable powers of physical endurance.
The story of the Thames Tunnel has
already been told in our issue last month,
so that there 1s no need to say anything
further about it or the part Isambard played
in the successful completion of the work.

-2 - .-;..'.' 1-. h::'l"--_'-' T
Isambard Kingdom Brunel

For nearly two vears after work on the
Thames Tunnel had come to a standstill
Brunel was without regular professional
work. During that time he employed
himself in scientific research, in which he
associated himself with Faraday and others.
In the autumn of 1829 he heard that
designs were required for asuspension bridge
across the River Avon at DBristol and he
immediately made up his mind to compete.

Clifton Bridge Competition

The bridge scheme originated in 1753,
when Alderman William Vick bequeathed
£1,000 to the Society of Merchant Ven-
turers of Bristol with instructions that

the money was to accumulate at compound
interest until 1t reached £10,000, when
it was to be used for the erection of a
stone Dbridge across the Avon from

Clifton Down to Leigh Down.
By 1829 the accumulated
money amounted to nearly
£8,000, and a committee was
appointed to consider the best
method of carrying out Alder-

man Vick’s wishes. The idea
of a stone bridge was soon
abandoned, however, for an
estimate that was obtained
put the cost at £90,000. The
committee then advertised for
designs for a suspension bridge.

Brunel's plans

Brunel promptly went to
Bristol to examine the locality,
and selecting four different
sites within the limits laid down
by the committee he sent in a
separate design for each site.
The first design was for a
bridge of 760 ft. span between
the pomnts of suspension. In
order to obtain a height of

215 it. above high water mark,
which was the least that the

levels permitted, towers 70 ft.
in height were to be built on
the clifis to carry the chains.
The total length of chain,
including the land-ties, was
about 620 1ft. Brunel himself
cdid not approve of this plan,
and only suggested 1t as being rather more
economical in construction than his other
plans. A second design for a bridge of
1,180 ft. span between the points of sus-
pension was also not recommended by him
in the report that accompanied his designs.
The two other plans are more interesting,.
The site chosen was one where rocks
rose almost vertically for a considerable
height above the proposed level of the
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bridge, and the chains therefore were
to be hung directly from the rock, piers
and land-ties being rendered unnecessary.

In his report to the committee Brunel

Brunel succeeds in Second Contest

On this occasion there was a new referee

and Telford appeared as a competitor.

THE MECCANO MAGAZINE
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Delay through Lack of Funds

The bridge works were not commenced

until 1836 on account of lack of funds,

dismussed as unnecessary the idea of | The site of the bridge previouslv selected but finally the first stone of the abutment
breaking | | on the
the  span l.e1 g h
imto two Woods or
or three Somerset
lengths, side of the
and calcu- 11ver  was
lated that laixd by the
the cost of it Marquis of
building a "IHH“ i Northamp-
pier from W ..J_u.l_*_eﬁﬂi!_iﬂvt_ Y T ton, Presi-
the water’s dent of the
edge to a British
sufficient Associaticn,
height which was
above the then hold-
bridge to ing 1ts
carry  the annual
chains meetings in
would  be Bristol.
at least Brunel
£10,000, He ' . . imtended 1n
Ay Brunel's drawing of the proposed Clifton Suspension Bridge, submitted in the first competition (1829) and rejected the o

mended confidently the adoption of spans
far exceeding in length any that had
previously been constructed. He also
suggested many 1mprovements in the

by Telford was fixed, but the committee
left it to the competitors to decide whether
there should be one unbroken span or
intermediate piers. Thirteen designs were

struction of the bndge to have followed out
the ideas embodied in his report of 1829,
and would have preferred to have only
one chain on each side of the bridge,

suspension chains. sent 1n, five of which, including those such chains being of much greater strength
, submitted by Telford and Brunel, were than those usually adopted. In deference
Telford’s Adverse Decision reserved for further examination. Tel- to public opinion, however, he put two

. Twenty-two plans were submitted to
the committee, and of these only those of
Brunel and four other competitors were
selected for consideration. Brunel's friends
were confident of his success, but Telford,
the designer of the famous suspension |
bridge across the Menai Straits, who had

been asked to advise the Eﬂﬂl[ﬂlttﬂﬂ subsequently the referee changed his | its prupﬂrﬁnn of the load,
pronounced In order
against to reduce
Brunel’s the action
plan. of the wind
Telford on the
thought bridge
that the Brunel
MaxX1muim 3 s ‘ brought
span  ad- REE MRS ::'_ ' down the
missible ' Eg R main chains
L”;:d : nﬂ;;ilg miillll“mm H | ::[;ntre n;f
Menai Ut ey | | iy | ly to the
Bridge, | |  level of the
that 1s un- platform
der G6001t., and intend-
and he was ed to apply
emphati-
cally of of brace
opinion chains at a
t h a t small angle
Brunel’s to check
Errﬂ F E S; g Elevation of Clifton Suspension Bridge, on which the construction of the Bridge was commenced in 1836 ;Ll;;:' t;f;?ﬂ'
would also to be

ford's design was put aside " on account
of the inadequacy of the funds requisite
for meeting the cost of such high and
massive piers as were essential to the
plan which tha.t distinguished individual

had proposed.”’
Brunel's design was placed second, but

chains, although he doubted very strongly
whether they would expand equally. He
endeavoured to lessen the effect of unequal
expansion by arranging a stirrup at the
top of each suspending rod so as to main-

tain an equal hold on both chains at all

times, and so cause each chain to bear

collapse in a high wind. Upon hearing views. He obtained an interview with two curved chains lying horizontally, and

of this decision Brunel asked and obtained

permission to withdraw his plans from
the competition, and Telford then reported

to the committee that none of the remain-
ing designs was suitable.

The only course that then remained for
the committee was to request Telford
himself to prepare a design, and this he
did. His plan consisted of a suspension
bridge of three spans, the chains being
supported at the intermediate points by
tall stone piers rising from the banks of
the river. This design was received at
first with great enthusiasm, but the more
closely the committee examined 1t the less
they liked it, and finally they determined
to announce a second competition.

Brunel, and certain explanations he then
received induced him to place Brunel's

- design first as being superior to any of

the others in regard to strength. The
commuittee
referee’s advice, adopted this plan and
appointed Brunel their engineer.

7

I. K. Brunel's Signature

immediately accepted their

attached beneath the platform, so as to
resist the lateral action of the wind. He

introduced movable saddles to carry the
chains on the top of the towers, with

rollers running on perfectly horizontal
roller beds. By this arrangement no

pressure except a vertical one could come
on the towers. He also devised means, by

levers and hydraulic presses, for relieving
the rollers and roller beds from pressure
in the event of their requiring renewal.

Brunel’s Architectural Scheme

Brunel intended his bridge to be a
handsome and imposing structure and he

decided to adopt the Egyptian style of
(Continued on page 191)
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Their Work in Const-fuctm

o

- Harbours and Breakwaters

= .

IN our last instalment we gave some particulars of the building construction of which Messrs. Stothert & Pitt Ltd., of Bath, are
of the Admiralty Harbour at Dover, and whilst a good deal famous throunghout the world. - 49
more might be said about this very interesting work, the The Titan crane has a jib of the cantilever type and the load
space at our disposal limits us. We must dismiss the subject by trolley runs along 1ts upper boom, the whole jib turning on a live
saying that in the Dover Harbour we have an excellent example | ring in a similar manner to that of the large jib cranes. Usually
of how, for the time being, man has won a victory over the sea. the Titan crane is steam operated although cranes have been made
I'he great breakwaters have withstood sixteen winters of furious | for use with electric power where current is available.
storms, and the huge waves have not damaged them in any way. | litan cranes are frequently constructed of such a size that they
T'he additional harbour thus reclaimed from the sea, as it were, weigh 500 tons or more and they have been built to operate loads
was of incalculable value to the Allies during the War, not only up to 60 tons. Recently the writer saw under construction,
as a port from which troops and munitions might be embarked at Messrs, Stothert & Pitt’s works, a huge Titan made for the Union
to France, but also as a base for the Dover Patrol. Here, too, of South Africa for Harbour Construction at Table Bay, capable
warships, torpedo boats and other craft that were concerned in of handling a 30-ton load, and we hope at a later date to be able
protecting the Cross-Channel traffic from attack by enemy to give full particulars and to illustrate this remarkable crane,
warships, found refuge. which will make a splendid subject for a Meccano model.

The Uses of Goliath Cranes The Titan type of crane

Betore leaving the subject
of Goliath cranes, which
were specially used in the
building of Dover Harbour,
we must mention that in
addition to placing the
huge concrete blocks in
position these cranes were
employed to operate huge
clam-shell grabs, used for
clearing the sea-floor. These
grabs were capable of bring-
ing up 5 tons of material
at a time.

In many places the
ground was too hard for
the grabs to get a bite and
then a sohid block of iron,
with three projecting teeth,
was used. These ** breakers”
as they are called, were
also operated from the
Gohath cranes. On being
lowered at speed they
crashed to the sea-floor
splintering the chalk into
large pleces that were
gathered by the grab.

The Goliaths were also
emploved to lower the
diving-bells from which the
divers set the blocks, tele-
phonming to the crane-man
the exact direction so that
he could move the crane
exactly as required and so
set the block in the desired
position,

Mighty Titan Cranes

Another and larger type

of crane used 1n connection
with harbour construction
work 1s that known as
the " Titan,” {for the

. j:

was evolved when the block-
system of breakwater con-
struction came into general
use. As 1n the case when
Gohiath  cranes are em-
ploved, the massive con-
crete Dblocks are cast 1n
special yvards near the scene
of operations, and are
wheeled on special trucks
along the pier or gantry to
a position near the crane.
This picks up the blocks
and swings them out into
the position in which they
are to be fixed 1n the brealk-
water. The blocks are then
keyed together, as has
already been explained in
these pages, 1in order that
they mavy present a solid
front to the devastating
action of the waves,

Details of Titan's Mechan-
1ISm

The Titan crane has the
advantage of being mobile,
so that 1t 1s possible to
move 1t along the piler as
the construction of a break-
water proceeds. Lven more
important is the fact that
1t 18 also practicable to
withdraw 1t shore-wards for
shelter in bad weather,

These cranes are capable
of handling concrete blocks
up to 60 tons in weight over
a radius of 100 ft. or more.
4 They do this by means of
Pholo couriesy) “Messrs. Stothert & Pit 1td.  the long cantilever arm that

‘ 1Is mounted on a turntable,

Our illustration shows the travelling motion of a Titan Crane. The details which itself rests on a mas-
will be useful to model-builders, and the further information in the accompany- sive under-carriage. The

ing article will also assist them. under-carriage 15 mounted
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This giant Titan crane was built for the Union of South Africa and was erected at Port Elizabeth, South Africa, for work on the breakwater.
I'he crane is described in the accompanying article.

on flanged wheels, running on a special
track and driven by means of crown

wheels fixed on the inside of the bogie.

A Dbevel gear, which meshes with the
crown wheel, transmits motive power
from the main engine mounted on the

cantilever arm.

The details of this power transmission
are clearly shown in the accompanying
illustration. Those of our readers who
contemplate building a model of one of
these Titan cranes will be interested to
notice that the motion may be perfectly
reproduced 1n  Meccano. Practically
identical parts to those illustrated are pro-
vided, including the two universal joints
shown between the bevel wheel, which
meshes with the wvertical drive from the
steam engine, and the driving rod, which
1s at an angle and brings the power to the
crown wheels mounted on the inner side
of the bogie.

The Eight-Wheel Mounting

[t will be noticed that in the case of the
crane illustrated the drive is taken to two
pairs of wheels, one of which is the fore-
most pair and the other the rear pair.
The drive ifrom the same rod is trans-
mitted to each of the two crown wheels
I a very simple manner by means of small
bevel wheels. The other pairs of wheels,
the nnermost on each bogile, are loose
wheels and not connected with the driving
mechanism 1n any way. An exactly
similar arrangement 1s carried out on the
other side of the track, the front and
rear pairs of wheels being driven, and the
two inner pairs being loose,

The practice of driving four wheels out
of eight on each side of the track is simply
one of convenience and depends largely
upon the weight of the crane. In the
lighter cranes it 1s not necessary to have
four wheels to each bogie. Probably the
Meccano model-builder will find that two
pairs of wheels, one of each pair of which
1s driven, will be sufhcient for the purpose,

although 1t 18 to be admitted that two
bogies giving eight wheels a side do con-
siderably assist 1n giving a good appear-
ance to the model.

Massive Roller Bearings

1lhe cantilever arm and superstructure
of all Titan cranes revolves on a ring of
live rollers, which in the case of a large
crane may have a path of between 30 and
40 ft. 1n diameter. The bearings are
formed by a series of turned steel rollers

held in position by a suitable frame and

revolving on machined pathways between
the upper and lower circular girders.
The tops of the rollers can just be seen in
the accompanying illustration, above the
segment ot the large toothed wheel, and
immediately below the lower framework
of the cantilever arm where it rests upon
the massive metal mounting.

Lhe whole ot this revolving structure
1s centred by means of a large central
pivot, consisting of a steel rod of con-
siderable diameter. The revolving motion
1s transmitted from the engine, or—in
the case of an electrically-equipped crane—
from the electric motor, which occupies
a corresponding position on the opposite
end of the cantilever arm to that from
which the load 1s operated.

A Counterpoise Necessary

Incidentally, 1t may be remarked that
the weight of the engine or electric motor,
as the case may be, helps to balance the
load, but its weight alone is not sufficient
and so a massive weight has also to be
introduced to act as a counterpoise. In
our illustration this weight is clearly shown
immediately beneath the engine housing.

Model-builders will probably find that
the weight of the Meccano Electric Motor
will be a sufhcient counterpoise for any
reasonable load, but if they contemplate

building a *?-pt:‘l:lﬂ“}? large model, that will
be called upon to tackle heavier loads
than usual, they will find that the Meccano

—— o =

4-volt Accumulator makes an excellent
additional counterpoise, and that it may be

casily built into place without looking
un51gl1t1v Failing this, a useful counter-
poise can be made h}r incorporating an
ordinary flat iron in the design. Very
often it can be arranged so that it is almost
inconspicuous, especially if the sides of
the cantilever arm are closed with strips
or short pieces of braced girders.

Crab Requires 4-inch Steel Ropes

T'he motion from the engine is trans-
mitted through a chain of spur- and bevel-
gears, which finally engage in the seg-
mental spur track, formed around the
exterior of the roller path. In some
cranes the gears are thoroughly protected
from-the weather by covering them with

heavy metal casings, but this is not always
found necessary.

As previously explained, the same
engine drives the travelling motion of the
crane 1n a similar manner by rod and
gearing. lhe gears are engaged or dis-
engaged by the engine-man, who, of course,
also controls the hnhtmg and lowering
of the load and the movements of the
trolley. This trolley—which is sometimes
called the " crab ™ and is also known as a
" Jenny —is drawn along the canti-
lever arm by steel ropes and a lifting rope
4" 1n circumierence passes over it to the
hoisting block. The lowering arrange-
ments in the crane illustrated are con-
trolled by a patent system and hydraulic
brakes, which enable the heaviest ‘weights
to be lowered within limits of a fraction
of an inch with absolute precision.

Iitan cranes have ‘been built by Messrs,
Stothert & Pitt Ltd., Bath, for and
used in the construction of some of the
best known harbours in the world in-
cluding Colombo, Madras, Gibraltar, Fish-
guard, Peterhead, Seaham, Tynemoutl,
lable Bay, Gisborne, Vera Cruz, Anto-
fagasta, Port Elizabeth, East London, etc.

(Continued on page 167)
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ACCESSORY PARTS

E illustrate a selection of accessory parts that

every Meccano boy will find useful in

building the larger and more interesting
models. Many of these parts have been only recently
introduced, and although we know that they have a
universal use (were it otherwise they would not have
been added to the system) we may not yet know all
their applications. There are endless possibilities in
the employment of Meccano parts; indeed, we
wonder if there is now a mechanical movement
known to engineering that any boy cannot duplicate
with Meccano.

. d
...§ doz.

11. Double Brackets... ... each

lu. Flat Brackets 94. Sprocket Chain per length

96. Sprocket Wheels, 1* ... each

19A. Wheels, 37, with set screw ,, 108.  Architraves .« .. €ach

2
] :
12a. Angle Brackets, 1" x 17 1 | 101. Healds, for Looms ... doz.
5
b

20. Flanged Wheels ...

Pulley Wheels :

198. 3" dia., with set screw

"

ea-::h_

103,
113.

114,
115.

Face Plates, Ei"liiam.
Girder Frames .
Hinges... ..,

Threaded Pins ...

22, ¥% o 3 T "
22A. 17 ,, without set screw |,
24. DBush Wheels dis  ans gy
25. 2" Pinion Wheels s lr=
20. 1 " 1 LY
27. Gear Wheels, 50 teeth...
Z7A. ¥ " o7 AL
28. 14" Contrate Wheels ...
29. = . 1

30. Bevel Gears... ... ...
31. 1" Gear Wheels, 38 teeth
32. Worm Wheels

33. Pawls (complete)

43. SPrings ... ... «ee eee
44. Cranked Bent Strips ...
45. Double Bent Strips

50. Eve Pieces ... ...
578, Hooks (loaded) ... ...
§9. Collars and Set Screws
62. Cranks ... ... cev  aee
83. Couplings ... ... ..
68A. Octagonal Couplings ...
63B. Strip Couplings ... ... each
63c. Threaded Couplings ... ,
64. ‘Threaded Bosses 144. Dog Clutch

You may obtain Meccano Parts from your Delaler

116. Fork Pieces
118. Hub Dises (54" diam.)
119. Channel Segments (8

to circle, 113" diam.)
120. Buffers

120A. Spring Eu[f;r*ﬁ :.:
123. Cone Pulleys ... ..
124. Revsd. Angle Brackets

o 0D b mmm-h-h:-hb:mmmﬂ'
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6 | 125 RﬂFd. Angle Brackets,
") | 126. Trunnions .. ..
126A. Flat Trunnions ... .
f 127. Simple Bell Cranks ...
)
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]

2

D

s

4

6

B

5

s

2
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o
3
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| 128. DBoss Bell Cranks
129, Rack Segments, 3" diam.
130. Triple Throw Eccentrics
131. Diredger Buckets
132. Flywheels, 23" diam....
133. Corner Brackets...

136. Handrail Supports

137. Wheel Flanges ... ...
138. Ship’s Funnels ... ...
139. Flanged Brackets, Right |,
1394, i 2 Left
140. Universal Couplings ...
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credited to the player ﬂpﬂratmg
the handle. Meantime the player
continues to turn the handle and
the marble is automatically re-
turned to the table in position for
the striker to hit it again with his
cue. Should thﬂ marble drop down
one of the “Stop’” holes, the
player loses his place, which is taken
by another participant in the game.

Constructing the Model

The construction of the model
1s made clear by the accompanying
figures, and the following detailed

description will make the operating
mechanism quite clear.

EDUUL_IHLIL_][_IWT LU0 OO000000000000000C0O00C00000C0O00CO000000000000000
(] )
D —
a
= Model No. 618. Bagatelle Table -
T . . Al

LU 0000000000000 000000000000000000000000000000000000000000000]
HIS 1s an excellent model that will provide amuse- bear against the Rod (15) and depress the pusher-
ment for many evenings. What happens is° rod rearwardly until released, when the spring pulls

that a marble is placed in front of the cue, and the pusher-rod sharply forward to drive the marble from

the handle turned. A spring is released, the striker the point " a " along the table (20) towards the holes
hits the marble a vigorous blow with his cue, and the (21, Fig. D). When the marble falls into any one of
marble shoots to the top of the table. Here it may the holes (21) 1t drops on to the Plate (22, Figs. A and B)
drop into one of the holes, in which case the score is formed of two 54" Ilanged Plates bolted together.

The Plate (22) 1s inclined one hole down, and guides
consisting of 53" Curved Strips (23, Fig. B) connected
to the plate by Double Angle Brackets,
lead the marble (24 Fig. C) to the end
of the plate, where 1t 1s retained by a
13" Flat Girder (25 Fig. A) carried on a
34" Strip (26) pivotally connected at
(27 Fig. C) by locked nuts to a 12%”
Strip pivoted at (29) and weighted
at (30) with 21" Strips.

The Strip (26 Fig. A) is guided
in an Eye Piece (31), and an Angle
Bracket (32) i1s bolted near the top
of the Strip. The pocket (33
consists of three 14" x4" Double
Angle Strips at the end of an arm
(34) formed by two 51" Angle

|, BN
e

The Gperﬂh_ng_ handle (1 Fig. C) rig. A : (s;irders.  The pocket 1s carried
drives a 3" Pinion (2) ﬂngﬁﬂmg a 13" Gear Wheel (3). from the arm (34) by a 1” Triangular Plate (34a), the two
This engages another 13" Gear Wheel (4) on the Axle base holes of which are bolted in the end holes of the
Rod of which is a 1” Spmcket Wheel (5) coupled by a Angle Girders. The pocket 1s bolted to the apex hole
chain to a 2" Sprocket Wheel (6) on the Axle Rod (7). of the Triangular Plate, with three washers beneath
On the further end of rod (7) is another 2" Sprocket the pocket to set it up.

Wheel (8) connected by Chain (9) to a third 2” Sprocket
Wheel (10) on the rear Axle Rod (11).

The Automatic Return

The pusher-rod (12), by means of which the marble 1s lhe arm (34) 1s rocked from the Rod (11 Fig. C) by
driven from the point “a ” (Fig. C), is carried from a 51" o a Crank (35) and a Threaded Pin (36), on which engages
vertical Rod (13) uhu‘:h 1s connected to an 8” Rod (14). the end hole of a 51" and 3" Strip (37) overlapped
At the front end of the latter is a 2” Rod (15) arranged three holes. The other end of the Strip is connected
vertically, and a Spring (16) tends to pull the pusher-rod to a Boss Bell Crank (38) bolted to the arm (34) and
forward to strike the marble. The pusher-rod is de- | secured to the Rod (39). |
pressed against the spring by the action of two 1” Rods | As the Axle Rod (11) rotates, the arm (34) 1s permitted
(17), upon which are mounted }” Pulley Wheels (17a) to fall, and i so doing makes contact with the Angle
carried from two Couplings secured on two 2” Rods (18) ' Bracket

which enter the central Lﬂuplmg (19). The
Axle Rod (7)

. 3 55 0 (32) and

T TR IS . ".r-n:..ll_.I-n‘-.u,,H.H-uJ . 18Ca E.Ilr H*‘ lr; ' d e p I' €8s

passes com- _
pletely 0. |
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