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MODEL LAUNCHE
& SAILING BOAT

Now, vou fellows, what about
some sport on the yacht pond?

Here are some model boats if you
like to manceuvre about with
| “tacking,” “running,’
and so on. Or what about one of
those popular steam launches ?
Top-hole things they are—just

LB . LY

‘reaching,

Ztt. 6ins. long and driven steadily
through any calm water for
20 minutes at one filling. Real

cood engines of brass, driving to

- a twin-bladed propeller—the
w -w}] NG * N &f (Y W7yt - 4 A popular vacht, " Wilatewings,”" with hollow hull,
OlC Lt “1 ) . htr{ﬂ?rlh wid tLrIﬂ” ('"‘H:‘)t. hnished i two q_'rﬂnH!H*L‘Illllm'f and deck hned phiIlL{Ing-
;”-]d btfﬂlltlf U”Y hniSh{:d_ h LI“. Strong white linen sails  Deck length 20 s, Overalil

height 29 1ns. Detachable mast for I'H'-.J"‘*”l;ﬂn |
COMPLETE IN BOX . . 8/6 &
Also SEAGULL 15/-

N * 4  Fi, ' ' — e — . w— — —
\[188 Measures =t 1ns. long,  Finished in two eolours with bhirght I !
LY deck and :F”'”"'- hood, Strong brass oscillating evliinder tyvpe : Complete :
A\I ERI CHEINC. I3rass  boller ancl  enclosed lrebhox H;_[fr-* SIMAT L | 12/ Post |
A C‘{ L BRI L"l""'“'-i’* Iln box with full Instructions, 1;”1”1 and fller. I Ud. |
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All leading y
SNENS A A wonder launch for looks and - B tifull
Hobbies Boats. - 4 ronce 4 chi o OOKS and powe: eautitully | ———— I
Ask to see THE PE(](]X 111'n:_~'l1tr{it 'hT” :111“} fitted with super-heated boller to : Complete :
1SE ¢ ¢ head of steam to the engine. Automatic drip -
'H"IEH'I ﬂl‘ld IellsSe a 7“‘.{ 1Al O . | L. I l P' ‘
have no other LAUNCH lubricator, over the piston, to increase speed and run- | 22/6 1“?-; :
Or write to mng. Supplied in wooden box with full instructions. L RN I

“mie HOBBIES Ltd. (%), DEREHAM, Norfolk ks s

Leeds Sheffield Brighton, etc.
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With the Editor

The Loneest Word?’? ‘ Stick to Your Own Job!
Jow  wouid you reply 1 you were accused of [ wonder how many of my readers have come across the story
“ superhyperprocontvaantidisestablishmentarianisticismicatorialism’? of the quarrel between the Captain and the Chief Engineer. The
[t would probably be some time before you would be in a position Engineer began it., He declared most emphatically that anyone
to decide whether you were being accused of a crime or a disease | could do a skipper’s job, for all that was required was a little
This is one of the words with which 1 have common sense and plenty of bluff | Naturally

the Captain disagreed, and the argument
orew fierce. Finally the Captain proposed
that he should go below to show the Engineer
how the engines should be run, and in the
meantime the Engineer should take charge
of the bridge. The Captain added that the
Engineer would then realise that the duties
of navigation were far beyond his intelligence
The Engineer agreed, although he did not
put the matter in quite the same way. In fact,
his reply was distinctly rude |
The two separated and went about their
new duties. All went well for a time, but
presently the Captain telephoned frantically
to the bridge to inform the Engineer that
the engines could not be got to work. The
Engineer replied that 1t did not matter
as the ship had run aground ! |
This story is not new, but I enjoy reading
it every time 1t reappears. It is a good
illustration of the great truth that each

been bombarded by readers since the pub-
lication (on page 265 of the March “"M.M.")
of a short note on the longest word in the
inglish language. It is a remarkable eflort,
and contains 64 letters. Unfortunately it
cannot be regarded as a genuine word, for 1t
has been made by taking "' disestablishment-
artan ' as a nucleus, and adding prefixes and
suffixes to it in somewhat reckless protfusion.
Great ingenuity has been shown in building
it up, but it is carrying word-building too far
when the two prefixes " pro '’ and *‘ contra
are used together on the ground that they
cancel each other !

I have been interested to find that there
1s a word that seems to have a better claim
to be regarded as the longest word in the
English language than the example given
last month. This 1s '" antidisestablishment-
arianistically,”” a word of 34 letters, sub-
mitted by a reader who tells me that 1t was
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WHAT EVER IS IT?

used in Ireland 60 wyears ago. 1t seems to N one of us 1s htted by tmnpﬁ-ramﬂ_nt or training,
be quite a genuine word, although 1 have 1"“\ or both, for some particular 10D, ur_ul that
never seen it in print. Possibly there 1s S0 we shall be wise to stick to that job. It

-I—_I_--_ - 3 I_..-"--

emphasises also another point, and that 1s
the {foolishness of thinking that another
man’s job is easier than our own, and that
we could do it as well as he can. It does not
matter how simple a job may be, a certain
amount of training is required in order
to obtain the best results. As soon as we
attempt to tackle a job of which we have no
knowledge or experience, we find ourselves
in the position of a square peg in a round hole,
and we realise that a long period of work
must elapse before our squareness dis-
appears and we fit neatly into place. Such

a still longer word, and I will send an auto-
eraphed copy of my book "' The Romance
and Reality of Radio’ to the first reader
who sends me a genuine English word that 1s
longer than the one just quoted.

The “March” Mystery Photograph

If the host of entries that poured into
these offices with each succeeding mail de-
livery at the commencement ot last month
can be accepted as reliable evidence, our OOOOOOOOOOOOOOOOOOO00OON

fourth '‘mystery '™ photograph was even

No. 5. This is the fifth puzzle in the
series of Mystery Photographs. Readers
are required to identify this object, and
to the first reader to send an exact answer,
or to the reader who gets nearest, I will
send an autographed copy of my book
““ Engineering for-Boys.”

Solutions should be written on postcards

only and addressed ‘' Editorial Com-
petition No. 5, Meccano Limited, Old

Swan, Liverpool.'" Closing date 30th
April next.

Eininininisinisininisisisizizisinjaininjsinininisisinisinin|nininisisininininininisininin]
Elsininininisisizisisiziz{sisisjuininisisinininjsiais(siz|aizisisisisiaizi=ininisiniaiain|=}

less mysterious than its predecessors. Finding the winner was long periods of preparation may be monotonous or ch:ﬁrtuatﬂul, but
not a difticult task, for the first entry examined proved to be correct. it is then that the foundations of great careers are laid.
Subsequent examination showed that more than 99 per cent. of the : ‘s Tri

< . X tion sh _ 199 nt. ol the riumph

entrants had rightly identified the subject as a ** spring paper clip.” Major Segrave's P

The world’s record land speed has again been won for Great

The first entry received was from W. E. Williamson, Liverpool, to

whom a copy of my book " Engineering for Boys '™ has been sent. Britain. On 11th March Major 5[‘.5_11'.':’11-:(1‘ succeeded n aﬁllaeu-'ing

The very high percentage of correct entries leaves little room the wonderful speed of 231.36 m.p.h. on his famous car, the’ Golden
for comment. With three or four exceptions, every ncorrect Arrow.”" This is a British-built car with a British engine, and
entry could be grouped either as tweezers, tongs, forceps, or pincers. Major Segrave's success represents still another tru mp].l‘ .anr
The exceptions were a mole trap, a patent clothes peg, a weed British engineering. Two years ago he exceeded the existing
arubber, and, most marvellous of all, the ** Le Chatelier " apparatus record by 47 m.p.h. Last month he lr:'flt no doubt as to the capa-
for measuring the expansion and contraction of cement 1n varying bilities of his wonderful new car, for h'.':ZTI'EllSE{]. the !*E;“EUI'L]. by 24 m.p.h..
atmospheric conditions ! By the time these lines are 1n print Major E?egr;.r:.:u may have

Unsuccessful competitors are reminded that it is our intention | captured another record, this time on the sea, with his motor h.fJ::lt
to give, at the end of the year, a consolation prize to every com- | Miss England. 11 $1lcuﬂ55f_tll, all that will remain to _{Jnmplﬂf-‘ el
petitor who is successful in giving ten correct results without wonderful series of British t1'1'|_.1‘mp1_15 will be the winning for 1.h'E
gaining a major award. This will provide compensation for the second time of the Schneider Trophy and the establishment of a
long sustained efforts. ' new speed record in the air.
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Niagara’s Most Imposing Bridge

How Its 640-ft Steel Arch was Built
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mighty avalanche of water that pours over the limestone

brink of Niagara possesses a unique fascination. Every

year the IFalls are visited by more than a million people, who
are awed by the stupendous rush of water and bv the fury of the
whirlpool in the great gorge that the river has carved out of the
rock by centuries of ceaseless effort. This glorious spectacle is
certainly a sufficient attraction in itself, but during recent vears a
new interest has been added to Niagara as a result of a vast growth
of industry on both sides of the river. This new interest lies in the
great engineering developments in the shape of vast hvdro-electric

too great for this primitive transporter bridge, and platforms
were built on each side of the cable in order to allow them to walk
across. .IThese gangwavs—/[or they were little more—were 3 ft.
in width, and for their use a reduced toll of 25 cents was charged.
Road and raillway bridges then followed each other in rapid
succession as the need for improved means of crossing became

more urgent. One of these was a light wooden suspension bridge,
over which a famous locomotive of the time, called ' London."
made the first railway crossing on 8th March, 1855. (Great

indignation was aroused a few days later by the use of this bridge

schemes and of bridges across for Sundav trathe. (ne angry
the gorge below the Falls. OdonooOoOoooOooooooooooooooooooooooooooooooon person went to the length of

The chasm below the Falls O O the followmng condemnation :
1S an ideal place for the exercise E The above illustration shows the handsome steel arch E “ The awful wiolation of the
of the art of bridge building. O bridge on which the tracks of the Michigan Central Railroad g  Sabbath by long trains of freight
The banks reach a height of K cross the gorge below Niagara Falls. O cars with multitudes of men on
about 200 f{t. above water level, E It 1s the most recent of the fourteen hridgeg, that have been E top of them crossing and re-
and attord splendid conditions @O built over the Niagara River, and replaced the cantilever g crossing the bridge and shifting
for the erection of really in- H structure that may be seen beyond it. The older bridge O the freight will not soon he
*.{*I‘Eﬁlin;i structures, [Fneineers E was dismantled when the new one had been E{lIl‘Ip]EtEd. E forgotten hj.-‘ those who revere
have taken full advantage of 11 o the holy dav. The curse of GGod
this, and a remarkable succession BOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOnD will rest on  this bridge 15 my

of bridges have been built at

suitable pomts along a stretch of nine miles. Most of these
bridges quickly became unequal to the task of carryving the ever-
increasing traffic loads, and have been replaced bv heavier and
stronger structures. Of the 14 bridges that have spanned the
turbulent river only four are now in existence.

The first bridge erected was a simple but very interesting
structure, thrown across the river in the later forties of last century.
" Flown-across "' would be a better description, as the engineers
responsible for it began their work by enlisting the aid of small
boys who owned kites! These kites were used for bridging the
chasm by means of light strings, which enabled the engineers
to throw across heavier lines, and finally ropes and cables. On
the last cable an iron basket was slung and in it lh‘-h"'--."-:.{‘l“l”{"l‘-: were

drawn across the river at a charge nl one dollar and a quarter

per head ! The basket in which this thrilling journey was made
1s now 1n the possession of the Buffalo Historical Society.
L'he number of people who desired to cross the river soon became

firm belief.”

I'his denunciation must be regarded as a testimony to the value
of the bridge, which carned such enormous quantities of traffic
only a few days after its completion. The wooden ftruss was
replaced 25 vears later by steel, and eventually the structure
shared the fate that appears to be common to the bridges that
cross the gorge.

Of the four bridges now remaining, one i1s a suspension bridee
built at Oueenstown, seven miles downstream. The others are
of the arch type and cross the gorge much nearer the Falls. One
of them. inde wi 1S almost under the cataract itself, and carries
a roadway that connects the towns on opposite banks of the river.
T'he other two bridges carry the tracks of the Canadian National
Raillway and the Michigan Central Railroad respectively, and
are situated two miles downstream.

The raillway bridge owned by the Michigan Central Railroad
Company is the most recent of those built at Niagara, and was
completed 1n 1925, when it replaced a cantilever bridge that had
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been erected 42 vears earlier. Although the older structure
had been strengthened, it was quite unable to carry the enormous
welght of modern locomotives, and was demolished soon after
the completion of the new bridge. In some respects its dis-
appearance 1s to be regretted, for it was interesting as the only
cantilever structure among the 14 bridges that have been built
across the world-famous gorge.

The new bridge 1s a handsome structure with a central span
of 640 ft. This 1s flanked by two girder spans of 125 and
10 ft., respectively, which are hinged ‘to the end frames
of the steel arch, and rest on roller bearings on the approach
piers in_order to allow for expansion in hot weather. In
general appearance the bridge 15 far more imposing than - !!
any previously erected at Niagara. 1ts great arch rises 1
to a height of 207 {t. above the normal level of the river, {
and supports a track that is 20 ft. higher. In its construc-
tion 4,800 tons of steel were used, and altogether 7,500 tons
were required to complete the structure.
bridge alone welghs as much as 1,250 tons!

In constructing
An arch bridge 1t
1Is of the greatest
mportance to se-
cure a good foun-
(dation for the
abutments on
which the ends of
the arch  rest.
Lhere are four of
these 1 the case

of the Michigan
Central IRailroad
Bridege, two on
cach side of the

rnver, and a con-
sidderable  amount
of excavation was
necessary betore a
reliable fonnda-
tion for them was
reached, A giant o
steam shovel re- :
moved 34,000 cu. ) A T!{
vads., of earth and

crumbling rock
from the face of
the chift over ga
width of 150 ft. This exposed a layer of strong limestone, called
the Clinton lLedge, which 1s about half-way between the top
of the cliff and the level of the river, apd it is this that actually
bears the enormous thrust of the arch.

The material dug out on the United States side was simply
dumped in the river, where it proved very useful in protecting
the road that runs along the base of the chiff from erosion by
the swift-running current.

Work on the construction of the abutments was then com-
menced.  About 35,700 cu. vds. of concrete were used, and all
four abutments were capped with concrete copings, each 2 1{t. 6 1n.
in thickness, that considerably increase their strength.

When the abutments had ‘been completed the next step Was

to place in position the cast steel shoes on which the ends of the
arch are supported. These have the formidable task of trans-
mitting the thrust to the foundation on which they are built. They
are connected to the steelwork by enormous hinges, the pins 1n
which are 19in. in diameter. These pins pass through special
castings, on which converge the ends of the arch and the vertical
end posts of the bridge.

The task of erecting the arch and the steelwork supporting the
floor of the bridge was then undertaken, The bridge 1s technically
described as being of the two-hinged, spandrel-braced tvpe. The
curved arch, or ‘' bottom chord '" as engineers call 1t, consists of
built-up box girders, 3 ft. in width and 5 ft. 6 in. in depth. lhe
vertical girders have a ** batter,” or upward taper of 1 in 8, and
support a heavily built top chord that comprises two channel
side members with cover plates. It is horizontal, and the floor
of the bridge rests on it. Each portion of the floor has been laid
down separately to form an independent expansion section ;
thus i1t takes none of the stresses and strains of the bridge.

The steelwork was erected in a verv interesting manner. kach
half of the bridge was built out as a cantilever supported by a
tie that ran backward into deep anchorage tunnels driven into

the upper part of the cliff on each side. The tunnels were blasted
with the aid of small charges of explosive, and some dithculty was
experienced in driving them owing to the uncertain character
of the rock. Water percolated through fissures at the rate of 40

The floor of the /||

H = _

Lowering the last section of 'ﬂu; 640-ft. arch of Niagara's latest bridge. The box girder is being
- placed in position 207 ft. aboye the level of the river

gallons per minute, and it was necessary to keep pumps in constant

operation while the work was in progress, |
The mouths of the tunnels are 25 ft. below the top of the chfi,
and have been driven to a depth of 991 ft. on the United States
side and 70 ft. on the Canadian side. They end i1n chambers,
20) ft. square and 13 ft. in height, which contain the heavy anchor
girders, and were completed by grouting the fissures in the sur-
rounding rock and laving pipes for the purpose of carrying the

water away to a drainage sump.
The actual work of erecting the arch was carried out with

the aid of a derrick car that ran on rails laid down on the floor
of the bridee during construction. As each section, or panel,
of the steelwork was finished, the derrick ran out on rails
laid upon it, and the erection of the next was commenced.
Strain gauge readings were taken, and elevations and
alienments measured at frequent intervals in order to

check them against the caleulated wvalues. 5o

K accuratelv was the work of erection carried out

% that, when the two halves of the arch were ready
for closing, the
end of the Cana-
dian portion was
only 2lin. on
one side of that
bullt out from the
United States
shore !

The completed
half-arches were
easily bronght into
line by means ol
two small jacks,
and then remained
the task of bring-
ing together their
ends. These were
designed to meet
on a 19in. pin
that formed the
crown hinge, and
closing the gap
was a task that
required very great
care. lrour power-
ful hvdraulic jacks
were used for this
purpose. While
the delicate operation was in progress the engineers stationed
at various points were in telephonic communication with each
other, and also with the man in charge of the pump that furnished
the pressure to the jacks.

When the arch had been closed the centre posts were erected,
and the final portion of the floor of the bridge was laid down.
The last connection was to be made when the temperature was
6G0°F., as this was judged to be the average temperature experi-
enced at Niagara. Accordingly the splicing material was attached
on the Canadian side only, and the engineers postponed the actual
joining until the correct temperature was reached, when the
necessary holes in the plates on the United States side were drilled
and filled with drift-pins. Later they were niveted up.

When the arch had been completed in this manner its joints
also were riveted securely. There are no fewer than 30,000 rivets
in the arch itself, all 1} in. in diameter and having a grip more
than 5 1n. in length,

The erection of the steelwork occupied practically six months,
and the entire work of constructing the foundations and building
the bridge was completed in less than two years at a cost of £440,000.
The new bridge was opened for traffic on 16th February, 1925,
and the work of taking down the cantilever bridge that it replaced
was commenced 1mmmediately.

Arch bridges are invariably graceful and of pleasing appearance,
and it is interesting to observe how this type has gained favour.
For long spans the suspension bridge is most usual, and one wonders
If there is any limit to the length that such bridges may have.
At the present moment the longest is the Delaware Dridge at
Philadelphia. This has a span of 1,750 ft., but it will be dwarfed
by the mighty structure now in course of erection across the Hudson
River. The distance between the towers that eventually will
support the giant cables of this bridge is no less than 3,500 ft. .

There are certain difficulties in the way of the construction of
arch bridges of this size, but within recent years two have been
designed to have spans that not long ago were regarded as 1m-
These are the Sydney Harbour Bridge, and a bridge
When completed,

practicable.
spanning one of the waterways near New York.
these bridges will have spans 1,650 ft. 1n length.
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X.—THE STORY OF PAPER MAKING

N the earliest articles 1n this series we explained
the preparation i1n the Editorial Ofhces of the
copy for the articles that appear in the ** Meccano

Magazine,” and described how this was set up on the
wonderful Monotype. We also dealt with the pre-
paration of the blocks used for the illustrations, and
followed the course of the Magazine through the printing
works as far as the ’
proofing of  the
pages. The story of
the production of
the “M.M." has
thus been brought
to the stage when
all 1s ready for the
actual printing ol
the thousands ot
copies  required-
except the paper.
Of this more than
twenty tons are re-
quired tfor every
number! It 1s a
very important
Iink 1 the chain
that connects the
Editor of the Maga-
zine with his
readers, for without
it the whole of the
work already dealt
with would be quite
useless,

We are apt to
take for granted a material such as paper. It 1s so
familiar to us that we have difficulty in realising that
there was a time when 1t did not exist, and that it 1s
little more than 400 years SINCe paper was first made
in England. Even 100 years ago 1t was dear and was
regarded as a luxury to be heavily taxed. The duty was
abolished in 1860, and to-day paper 1s recognised as a
necessity, and it plays a very vital part in human aftairs.
In fact, it is not too much to say that a supply of cheap
and abundant paper is one of the chiel requirements
of our modern civilisation.

The savage races of prehistoric times expressed
their thoughts in drawings or carvings on rocks and
ivory, but with the coming of civilisation more con-
venient materials were introduced. In Babylonia and
Assyria letters and books were ** written " by stamping
characters on tablets of soft clay and fixing them by
baking. Records of this kind are of great permanence,

Courtesy)
Aerial view of paper mill. A plentiful supply of pure water is essential, and mills are
usually situated on the banks of streams

and many that were made 6,000 years ago have been dug
out of the mud and sand of Mesopotamia. To us, books

~consisting of slabs of clay would appear very cumbrous,

but the Assyrians got along quite well with their strange
writing materials, and have left voluminous records.

The first appearance of anything that resembles
paper 1s recorded in Egypt, where papyrus came into
prominence prob-
ably as early as
3080 B.C. Papyrus
was made from a
reed or plant of the
same name that
grows 1n profusion
on the marshy
shores of the Nile.
It reaches a height
of 10 to 20 feet, and
the lower part of the
stem often 1is as
thick as a man’'s
arm. lhe portion
used by the Egyp-
tians was the inner
bark of the triangu-
lar stem. This was
cut mto long thin
strips, which were
laid side by side
with their edges
slhightly overlap-
[Wiggins, Teape & Co. Ltd. PpINg. They were
then damped with a
sticky  liquid—in
later times the Romans used a paste made from flour
for this purpose—and a similar laver ot strips was laid
across at right angles. The sheet was then pressed and
dried 1n the sun, after which 1ts surface was polished with
a bone or a smooth stone. The object of the polishing
process was to obtain a smooth finish, and also to make
the material a little more compact in order to prevent
the ink from penetrating too freely into it.

The use of papyrus spread from Egypt into most of
the surrounding countries. These included Mesopotamia,
but no records made on this matenal have survived in
the damp clhimate of that region. The drier air of
Egypt has been kinder to papyrus manuscripts and
many have been recovered ifrom Egyptian tombs, some
being taken from the golden coffin of Tutankhamen.
The early Greeks and the Romans also wrote on sheets or
rolls of papyrus. It is interesting to find that * biblos,”
the Greek name for this material, survives to this day




in the word used tor the Bible,

highly treasured of all books, the name of which simply
means ° The Book.”

Presently a rival to papyrus appeared in the form
It 1s said that an Asiatic

of sheepskin, or parchment.

king applied
t o t h e
Egyptians
for supplies
Of papyrus
i order to
enable  him
to form a
library as ex-
tensive as
that at Alex-
andria. The
jealous Egyp-
tians refused,
‘and 1t was to
supply  the
deficiency
that the new
material was
mmvented.
Both papy-
rus and

parchment were satisfactory in their way,
remained in use for many centuries.
the discovery was made, thousands of miles away, that a
suitable material could more cheaply and easily be made

from linen rags.
This was paper, for
the appearance of
which we are In-
debted to  the
Chinese, and it was
entirely  different
from both papyrus
and parchment.
lhese valuable
materials had con-
tinuous writing sur-
faces to begin with,
and were merely
improved by polish-
ing during their pre-
paration for use.
1l he surface of
paper, on the other
hand, was made by
the interlacing of
the MiCroscopic
fibres in the pulp
into which the rags
were converted by
erinding them with
water.

[t 1s said that the
invention of paper
was due to a Man-

churian peasant, who had observed how wasps chewed
wood and other vegetable products 1n order to felt their

fibres into sheets of material suitable for nest making.
However the discovery was made, the Chinese, as early
had learned how to make paper from the

as 95 A.D.,

inner bark of the bamboo,
cotton, Iinen and silk rags tor the same purpose. 11
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the most iamihar and

Central Asia that knowledge

Over 20 tons of paper are required for each number of the *‘* M.M.,"” and our photograph shows the

arrival of a month’s requirements at our printers

and they
In the meantime

Damascena.”

[Wiggins, Teape & Co. L.

Courfesy ]

Unloading esparto grass at the docks. This wiry grass from Spain and Northern Africa
is very largely used in the production of British-made paper

that most of Europe's
and they afterwards used

(Germany and 1n

‘or many centuries the Chinese kept the art secret,
and it was not until Arabian invaders penetrated into
of paper-making spread
to the West. In 704 A.D. the Arabs captured Samarkand,
a famous trading centre on the caravan route to China and

India, and
from some of
their cap-
tives they
learned the
nse and
manutacture

of paper. The
new art
spread rapid-
ly, and
Damascus
became an
especially
important
centre for its
production.
Many Arab-
1an manu-
scripts of the
9th century
are still 1n

existence, and most of them were written on paper
manufactured in that city, and known as
Other famous mills existed in Bagdad.
[t was not until the Arab conquests extended west-

‘Charta

ward into Spain
that the manufac-
ture of paper was
commenced 1n
Europe. Some paper
had already appear-
ed there, but until

the 12th century
the chief writing
material used was

vellum, a fine parch-
ment prepared from
the skins of lambs,
sheep and calves.
The parchment thus
made was very dur-
able, but unfortun-
ately was very ex-
pensive. This re-
sulted in such prac-
tices as erasing the
writing on old manu-
scripts in order to
replace it with new
matter. This was
carried on to a great
extent, and has been
the cause of the loss
of many precious
ancient manu-

scripts, that to-day would have been highly treasured.
The first recorded paper mill in Christian Europe was

set up in the Pyrenees in the year 1189.
secret had spread to Italy, and it was from this country
paper supply during the 14th
century was obtained, although there were also milis
other countries.

By 1276 the

The resulting
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increase in the supply of paper was fortunate, for 1t brought
a useful writing material within the reach of a very large number
of people, and there is little doubt that its introduction was one
of the steps that hastened the invention by Johann Gutenberg
of the use of movable types.

The first Lnghsh paper mill of which we have any knowledge
was erected in 1494 at Stevenage, Hertford, by John Tate, who
was the son of a Lord Mavor of London. Water-marking already
had been introduced and most of Tate's paper was marked in
this manner with a fve-pointed star. Amongst his customers
was Wynkvn de Worde, Caxton's assistant and successor, and
books printed by de Worde on paper bearing this watermark
are still 1in existence,

After Tate's death
very little paper seems
to have been made
im kEngland for about
100 vears. Then, in
1588, a German named
Spielman built a mull
at Dartford in hkent.
His business prosper-
ed, and Dbefore long
the number of em-
ployees had risen to
600, The mill was
visited by thousands
of curtous people, who
were eager to see how
paper  was made.
Among these visitors
was  James 1, who
seems to have Lbeen
greatly impressed, for
in 1605 Spielman was
knighted.

The paper made at
Dartiord 1s supposed
to have been very
coarse, This would
not be surprising 1if SN SR es
Spielman used all the g = =
raw materials men- __;;h P &
tioned 1n his licence e
to manufacture paper ! Courtesy)

The document em-

powered him to gather
“ all manner of linnen
raggs, scrolls or scraps
of p'chment, pease of lymes, and chppings of cards, and oulder
fishinge nettes, for the making of all and anie sort or sorts of white
wrighting paper.” All other persons were forbidden to make
paper for 10 years after the date of the i1ssue of the hcence.

After Spielman’s time, paper-making again fell into decay,
and it was not until 1685 that the art became thoroughly estab-
lished in this country. In that year a large number of Huguendts,
or French Protestants, left their native country 1n order to escape
persecution, and many of these refugees found their way to Eng-
land. Among them were a number of skilled paper-makers,
and these took full advantage of the splendid opportunmity of
introducing their trade into England.

At that time paper-making was a very slow process, and the
only machinery in use was extremely crude. Cotton and linen
rags were the chief raw materials, and the first step 1n transforming
these into paper was to reduce them to a pulp by beating in water.
[n order to bring this about the rags were wetted, rolled tightly
into balls, and left in heaps to ferment for about six weeks. When
this process had gone far enough the rags were immersed in water
and pounded by heavv wooden rods. In this manner they
were torn and dlamteg.,mted into fragments, and the pulping
was completed in tanks in which the beaters were shod with nails.

In many mills the pulp passed through as many as six of the
troughs or pans in which the pounding was carried on. These
were lined with iron or brass and a constant stream of clean water
passed through them. The crude stamping mills were worked
by water power, and in 24 hours only 1 cwt. of rags could be
macerated by 40 pairs of stampers. After many hours of pounding,
the cotton and linen fibres were thoroughly separated. The pulp
then was diluted with water to make it of any desired consistency.
It will be seen that paper-making requires large quantities of

water, and i1t was for this reason that all paper mills were bult
on the banks of streams that served the double purpose of driving

the machinery and providing water to dilute the pulp.
The first step in the actual making of a sheet of paper consists

in draining away the water in the pulp and leaving the fibres

that work night and day.

. il e T

By far the greater part of the paper now made is produced in a continuous web on machines
The ahove photograph shows a roll of paper being wound
on the reels at the end of a giant machine

felted together. This was done in a shallow mould, the bottom
nf wlmh was made of wire cloth, a loose wooden framework called
a ‘“deckle ” forming the sides. The workman dipped the mould
in the vat and took up sufficient pulp to form a sheet of the re-
quired thickness. A gentle shake sideways, followed by one
forward, distributed the pulp thinly over thL mould. In the
meantime the bulk of the water ran through the wire cloth, leaving
the fibres behind in the form of a thin sheet. This task called
for great skill, but constant practice made the men so expert that
they were able to turn out sheets of paper that scarcely vaned
in welght or thickness.

The paper maker then removed the deckle, and passed the
mould to a workman
called a ' coucher.”
By him the newly.-
formed sheet of paper
was transferred to a
strip of felt. When a
sufhicient number had
been obtained  the
coucher made a pile
of alternate layers of
paper and felt. This
was pressed in order to
squeeze out superfluous
water, and the sheets
of paper were then
separated and hung in
a drving loft.

Practically all hand-
made papers bore a
watermark. In order
to produce this, wires
forming the letters or
design required were
raised above the rest
of the wire cloth.
The paper formed
above these wires was
thinner, and the de-
sign  could be dis-
tinguished when the
sheet was held up to
the light. Water-
:-_I'!'PI.;.{L.'.'{!IH.'::. ‘I’:‘::_;!’r:' & Lo, Lid. H]H‘rlig ) WeIce illti:{'].—
duced in erder to dis-
tinguish between the
products of different
paper mills, and they
have been used also in order to indicate the purposes for which
special kinds of paper are intended.

Paper made by hand i1s very strong, as the fibres have sufhcient
time to become well-kmitted together. The process i1s slow and
costly however, and there is a limit to the size of sheet that the
most expert paper-maker could handle. At the present time
only paper intended for special purposes 1s made 1n this manner,
and most of the paper now used 1s manufactured in continuous
bands on wonderful machines that work night and day at the
task of transforming pulp into paper. The making of pulp also
1s carried on far more speedily, the slow fermentation process
having been replaced by boiling with caustic soda. This not only
removes chemical impurities but gives a soft texture to the fibres,
and therefore to the paper made from them.

The modern demand for paper is so great that it has been found
necessary to search for new paper-making materials, and esparto,
straw, bamboo, and the woody fibre of the sugar cane have been
pressed into service. By suitable treatment the microscopic fibres
of these substitutes for rags readily may be brought into con-
dition for felting into paper. Esparto is of special interest, as
it has been very largely used in Great Britain. This tall, wiry
grass grows in Spain and North Africa, and arrives at the mills
in large bundles, bound with hoops or esparto rope. 1t is first
cleaned and then boiled with caustic soda, which soitens the
grass and reduces its bulk considerably. Afterwards it 1s beaten
mmto pulp, and bleached in readiness for actual paper-making.

Even with the use of these substitutes paper-makers have
been unable to keep pace with the demand, and 1t has been found
necessary to make use of wood, which 1s now the premier paper-
making raw matenal of the world. Pulp made from it may
be used 1 the manufacture of all grades of paper, from ordinary
wrapping paper to the high-class, smooth-surfaced kind wused
in printing the "M.M."

The story of the transformation of logs into paper 1s one of
the romances of modern industrv, and we shall explain how this

1s accomplished in next month's article,
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MANY readers will remember the articles on various
natural history topics by Mr. Ernc ]J. lielsby
that have appeared 1n the
“M.M." from time to time during the
past two or three vyears. Prominent
among these articles was one entitled
“A Family of Acrobats’’ that appeared
in the issue for June 1926, and which
was 1illustrated by several of Mr.
Helsby’s very beautiful drawings of
birds of the tit family. Then again
there were the articles in the March
and April 1927 1ssues dealing with
the poisonous plants of pur hedgerows,
and also illustrated by several beauti-
ful pen and 1nk sketches. Readers
who recall these delightful articles
will regret to hear of the death ot the
author within two months of his
twenty-seventh birthday.
Mr. Helsby’s life was very sad, and

ERY ‘Bkﬂtk‘

That knowledge 1s clearly shown 1n
all Mr. Helsby's sketches. Detail 1s carried out to
its logical limit, and anything more—or less—would
impair the effectiveness of the drawing.

All birds appealed to Mr. Helsby,
but he seems to have been specially
fond of the quaint members of the fit
family. The extraordinary acrobatic
performances in which they indulge
when in search of insect food never
failed to delight him.

As Mr.: Helsby could not go to his
bird friends, he had to induce them
< 'IL. to come to him. This he accom-
wwed)  plished by arranging for a daily supply
%=’ of food to be provided for them, not
only during the winter months when
natural food is scarce, but throughout
-‘Sht*ﬁhﬂﬂﬁ— the summer. Many people seem to
think it is useless to tempt birds with
food in summer, but that 1s a mistake.

to leave out.”

it afforded a re- Birds soun form the |
markable illustration habit of coming day by 7
of a gifted and lovable | day tosee what dainties 7%
nature triumphing | have been provided for
over vears of pain them. Even when food

and suffering. When fails to tempt them,

he was six vears old they will come regu-

he was caught in a
heavy thunderstorm
while on his way to
school and was soaked
to the skin. Through
someone’s neglect he
was allowed to remain
i his wet clothes,
and
followed, with many
weary months of pain.
From the effects of this illness he never recovered.
His young limbs never developed, and throughout

made a great appeal to him also,
and as far as possible he studied them
by the aid of a telescope as he lay
i s invalid chair i his little cottage
garden.

Nobody who had seen the tiny
wrist and poor little twisted fingers
could ever have imagined that they
could produce drawings of such ex-
quisite finish. There is about them

rheumatic fever .

larly in hot weather for TN
a bath if one is provided 1 "3
for them in an old pie %
dish or similar vessel,
and no orte can fail to
derive both pleasure
and amusement from
their happy splashing.
The delicacy of Mr.
Helsby's drawings has
already been referred to.
There 1s also another teature about them that deserves
mention, and that is the impression they convey of real

“the remainder of his life he lay helpless upon his back. sympathy. One feels that the artist really loved his
His great interest lay in natural history, and he small “ sitters " and appreciated their various in-

taught himself to make wonderfully accurate and dividualities.

beautiful pictures of trees and flowers. Birds Mr. Helsby had still another talent, that of music.

He was, of course, utterly unable to
attempt to play any kind of instru-
ment, but he taught himself the ele-
ments of harmony and composed a
number of little tunes of considerable
excellence.

One often hears the hackneyed
phrase—"‘ the triumph of mind over
matter ' ; but seldom does one find

}

so striking an example as that afforded

an admirable delicacy that conveys by Eric Helsby. He never lost
- atmosphere " —always a most elusive courage despite his great handicap,
quality. It has been said of drawing but just smiled his way along to
that the great thing is * knowing what the end.
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HIS month we are to go for a sightseeing trip over one of the
T most spectacular railway routes in Europe, rather than to
note any exceptional feats of load haulage or speed. Indeed,
such feats could hardly be expected over a line with a ruling
agradient of 1 1n 29,
and constant and very
sharp curves—over a
route where the rail-
way has to travel for
74 miles to cover a
distance which, In a
bee-line, 1s but 34§
miles, 1n order to
overcome a ditference
im level, up one moun-
tain wvalley, of over
1 .300 ft. In addition,
this has to be done
over a gauge of one
metre, instead of the
4 ft. 84 1. gauge to
which we are accus-
tomed. But I am
anticipating.

First of all, where
1s the Engadine 7 The
name has been given
to the easternmost big
valley in the eastern-
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The Engadine Express

g By Cecil J. Allen, M.Inst.T., etc. E—
o

of the 2,775 square miles of i1ts area consists of high mountains,
for the most part glacier-covered. 7The remainder is divided
imto a maze of some 150 valleys, many of them nothing more
than wild chasms or gorges, and the most forbidding of territory

from the railway point

cdifficult was the inter-
vening country, that

Swiss thought it out
of the question that
' o>t. Montz could ever
' l‘ be connected by rail-
,‘ way with Coire or
Chur, the capital of

the Canton, served by
a lengthy branch of
the main Swiss Federal
system coming up the
Rhine valley. It was
left to a German
engineer named
Hennings ultimately
to show them the way.
The raillway net-
work known as the
Rhaetian Railways
now connects Coire
directly with St.

most Canton of Moritz, and hasreduced
Switzerland. The what was previously
river, that flows Photo courtesy] [W. H. C. Kelland a journey oif 13 hours
through it—the Inn—  gyper-Pacific 4-cylinder compound express locomotive No. 3.1224 Chemin de Fer du  byhorsedrawndiligence
1S the one DWIsS river Nord of France to one of just under

whose waters flow to

the north-east, to fall into the Danube at Passau in Austria, and
travel on ultimately to wash the shores of the Bolsheviks in the
Black Sea. But it 1s not for this reason that the Engadine has
become famous. 1t contains those well-known holidayv resorts,
St. Moritz and Maloja, which are as popular in mid- winter as in
mid-summer,and,in an
adjacent wvalley, the
|.1EHLI1:HL11 Pontresina—
to carry DBritish pas-
sengers to which the
Engadine Express 18
chiefly run. The at-
traction of the valley
lhes in the fact of its
tremendous altitude.
o>t. Moritz and Pon-
tresinaare bothroughly
6,000 ft. above the sea,
and their incomparably
pure air 1s a tonic that
annually lures thou-
sandsof happy holiday-
makers to this play-
ground of Nature.
But it 1s this attractive
altitude that at the
same time has made so
extraordinanly difficult
the task of the engineer
In giving access to it  Photo couriesy]

2% hours in smoothness
and comfort by the Engadine Express. It 1s true that during
this period we cover a distance of only 554 miles, but we shall
see presently over what kind of a route this 1s done. The Rhaetian
Railwayvs have extended their tentacles in other directions also.
A loop route starts out from Coire alongside the Swiss Federal
| line down the Rhine
Valley to Landquart,
then turns eastward
into the deep wvalley
known as the Pratti-
gau, through an
extraordinary natural
gateway 1n the moun-
tain*a ﬂ;}hﬂv called
the " Klus,' or key.
Ascending this valley
to Klosters, 1t then
climbs high wup the
mountain side and
over the ridege into
the wvalley 1n which
1S Situated another
famous resort —Davos
-—whence 1t descends
to join the main route
previously mentioned
at Filisur, ere the
spectacular ascent of
the Albula Valley 1s
[W. H. C. Kelland  begun.

by rail. | Another of the Nord ‘ Super Pacifics,”” on the *“ Golden Arrow’'' at Paris (Nord). Another branch
Except, possibly, for An engine of this type is used to haul the Engadine Express from Boulogne to Laon ascends the valley of

the broad wvalley of
the Aar, there is barely a square mile of Swiss soil that could

be d{.‘:‘:thEd as other than mountamous. But 1if Switzerland
generally 1s mountainous, the easternmost Swiss Canton, the
Grisons, 1s so in a most exceptional degree. Roughly one-half

one of the sources of the great Rhine

the Vorder Rhein—

SO 1Isentis,
whence it i1s continued by the newly- {}]”lrE‘IlELl Iurka [”H:rﬂraip
Railway over the 6,720 ft. Oberalp and 7,100 ft. Furka Passes

through Andermatt to Brigue, at the mouth of the Simplon Tunnel,

of view, In fact, so .

for many vears the’




THE MECCANO MAGAZINE

in the Rhone Valley, 1t 1s thus now possible to make a journey
bv metre-gauge train halfway across Switzerland, in a through
coach from St. Moritz to Brigue; and, more extraordinary still,
from a valley whose waters are flowing to the Black Sea, through
several valleys whose waters will reach the North Sea, into one
that drains into the
Mediterranean !

The third Rhaetian
branch runs down the

Inn Valley north-
castward from St
Moritz to the well-

known spa of Schuls-
Tarasp, whence 1t may
be extended some
day across the nearbv
Austrian frontier to
join the Arlberg main
line at Landeck.

Altogether the
Rhaetian Railwav
‘authorities, with rare
enterprise, have laid
just over 170 miles
of raillwav through
this ternibly difficult
Canton, It 1s en-
tirelv of metre gauge,
which, although at
the expense of speed
and carrying capacity,
makes it possible to
use sharper curvature,
so that cutting and
embanking can to
some extent be kept
down by the track
closely hugging the irregular mountain sides. Even so, much
heavy engineering work has been necessary, including 81 tunnels—
one of them 3% miles in length and at an altitude of 6,000 ft.
above the sea—and 407 bridges or viaducts, some of them of
astonishing size.

sut before we can travel on the narrow-gauge Engadine Express
we have to see some-
thing of the standard
gauge Engadine Ex-
press that 15 to carry
us luxuriously across
FEurope from Boulogne
to-Coire. We must
therefore get ourselves
and our baggage to
Victoria in good time
to catch the " 14.00 "
boat eXPress for
Folkestone. Our
British division of the
day i1nto two halves,
instead of the sensible
Continental 24-hour
system of reckoning
time, makes this two
oclock 1n the after-
noon. A bSouthern
© King Arthur ™ will
hurry our substantial
train—consisting of 6
or 7 corridor coaches,
probably three Pull-
man cars, and one
or two brakes—down
to Folkestone Junction,
where we sShall run
through into the sidings bevond the station. Here a couple
of diminutive 0-6-0 tanks will attach themselves to the back
of the train and lower us cautiously down the 1 in 42 gradient
to Folkestone Harbour Station, where we are due at 3.40 p.m.
We shall hope to find the Channel in a kindly mood, and after
about an hour and a half we ought duly to discover ourselves
alongside the quay at Boulogne, whence we pass through to our
walting Swiss express.

[tisa * Blue " train, and so will immediately arouse the interest
of every Hornbyv Railway Company enthusiast. Now that the
“Blue Train ™ proper (from Calais to the Riviera, which 1s run
on Mondays, Wednesdays and Fridays only), has become a ™ super-

Photo courtesy]

The Engadine Express ascending the spirals in the Albula Valley, Rhaetian Railways
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Blue Train,” with new and wverv magnificent rolling stock, the
familiar blue sleeping cars are being used on many other services,
this one included. We note with pride, as we did in the case
of our * Golden Arrvow  journey, that, when the French want
the finest rolling stock that can be built, they come to England
_ for it, as the makers’
name-plates on the
coaches bear witness,
Our train 1s composed
enfirely of sleeping
cars, with a Dbig
restaurant car and one
or two vans, and the
little white destination
boards on the sides
of each car provide an
Interesting study.

We soon find our
own cars, labelled
" Boulogne - Coire = ;
next to them are cars
bearing the inscription

PBoulogne - Arlberg -
Vienne,”' which will
keep us company until
we are within 16 miles
of Coire. Then,
again,therearethrough
sleeping cars for
Interlaken, N the
Jernese Oberland,
which we convey to
Belfort, 1n Eastern
IFrance, where they
leave us to cross the
frontier at Delle,
making straight for
the Swiss capital of Berne, while we are running on to Basel
Not only 1s our express first-class onlv, but a handsome supplement
1s charged in addition for the use of the palatial sleeping cars,
so that this 1s not going to be a cheap journey. But a trip by a
Continental

[(Swiss Federal Railways

train-de-luxe 1s certainly the essence of comfort.
The first train away from Boulogne after the arrival of the boat
1s the ordinary express
for Paris, which leaves
at 5.03 p.m. We are
due to start nine

0-6-6-0 Electric locomotive, used for hauling the Engadine Express over the Rhaetian 09
main line from Coire to St. Moritz

minutes later, at
6.2 p.m. There 1s
little doubt that the
engine of our heavy
express, whose for-
mation in the height
of the season may
turn the scale at anvy-
thing from 500 to 600
tons. will be one of
the famous super-
" Pacihc — type of the
Chemin de Fer du
Nord. The amazing
exploits of these en-
ZINes have been
described more than
once in these columns.
Suffice 1t now to say

that with  500-ton

e — trains they constantly
| i maimtam average
iy o — o’
speeds of round about

m.p.h. up con-

tinuous 1 m 200

gracdients—hke the

climb of the L.N.E.R. main line from Wood Green to Potter's
Bar on the north side of London—and travel along the lengthy
stretches of level track between Etaples and Amiens for mile
after mile at 70 miles an hour. Yet each of these engines weighs,
without tender, 96 tons, or almost exactly the same as one of the
" super-Pacifics "’ of the latest * Flying Scotsman " tvpe on
our own London and North Eastern Railway.

We have travelled previously over the main line of the IFFrench
Northern Railway, when we flew from Calais to Paris by the
“Golden Arvow.” After passing slowly through the ™ Ville™
station at Boulogne, we join this route at the Pifurcation
d’Outrean,” or Outreau Junction, as we shou<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>