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NEXT MONTH: HOW MOUNTAINS ARE MADE.
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Long Words Again!

Since the appearance in these columns in the April “M.M."
of a paragraph on the longest word in the English language, I have
been deluged with an amazing flood of many-lettered words.
The longest of all was a Greek word, and consequently was not
a serious competitor for the prize I oftered to any boy who could
send me a genuine English word of more than 34 letters, This
is unfortunate, for the word has 169 letters, and in length far
surpasses all other efforts that have been submitted to me.

When looking through the enor-
mous number of entries 1 realised
that there are more “ ¢logisms —~ and
“isticisms " in the world than |1
ever dreamed of ! Some of the com-
petitors confessed quite frankly that
they had made words by adding
prefixes and suffixes to an existing
word, and in some cases this had
been done without anv regard to
meaning, but with amusing results.
One reader succeeded 1 building
up in this manner a word of no fewer
than 115 letters from the word wvivi-
section—and 1n a postscript to his
letter he remarks that he has not
the least doubt that it 1s not a genuine
English word ! Another correspondent
suggested the word *' controarcheo-
archianthvopomorphilismaciousness.”
This appears to be an invention, for
the writer goes on to claim 1t as
being a useful addition to the kEnglish
language, on the ground that 1t " takes
quite.a lot of defining!” In this I
agree with him, and in fact I have
abandoned the attempt to extract
the full meaning of the word !

Other readers sent in equally weird
and wonderful words that are names
of chemicals. I am afraid that some of these words represent
compounds that have yet to be discovered, and many of them
cannot possibly exist! Unfortunately such words cannot be
regarded as simple, and in the original article on page 265 of the
Viarch ““M.M."" it was pointed out that in strict fairness they
should be ruled out of consideration. Similarly, several readers
overlooked the fact that place names did not satisfy the conditions
of the competition, and sent in the name of a notorious \Welsh
village ;: but I am surprised that none of them seem 10 be acquaint-
ed with Lake Chargoggagoggmanchaugagoggabunagunamogg in
Massachusetts, in the United States of America. Although |
believe this to be the longest place name of America, I cannot be
certain on the point and perhaps some reader in the United States
can enhighten me.

D. G. Roberts, Oakham, had the bright idea of placing the
prefix semi- before the word given in the April “M.M." Thus
the word becomes semi-antidisestablishmentariamistically. Any-
body who is so inclined must be a direct descendant of the tamous
Sir Roger de Coverley, who invariably concluded every argument
by remarking wisely that there was much to be said on both sides :
[ do not know anv instance of the use of this word, but I have
lecided to award Roberts the prize on the ground that hisis the
sest effort to produce a word that may reasonably be described
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WHAT EVER IS IT?

Here is the eighth little puzzle in the series that is proving so
very popular, judging from the number of postcard ** solu-

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

Solutions should be written on postcards only and addressed
‘¢ Editorial Competition No. 8, Meccano Limited, Old Swan,

Liverpool,”' Closing date 30th July.
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as a simple English word longer than the one quoted three months
ago. An autographed copy of my book “ Romance and Realily
of Radio '’ has therefore been sent to him.

Sea-serpents and Rattle-snakes

It is announced that a scientific expedition is to explore the
waters of the Pacific Ocean, especially in the neighbourhood of
Galapagos Island, in the hope of catching specimens of a sea-bat
that i1s alleged to have been seen. In appearance this new mvstery
of the ocean is said to resemble a
gigantic pancake, and 1t 1s beheved to
O weigh several tons! A sturdy whale-
boat with harpoon equipment 1s to
be taken in order that no epportunity
mav be lost of capturing any specimen
that may be seen by the lookout man.

The members of the expedition are
prepared to deal with any other strange
denizens of the ocean they may meet,
and a considerable amount of space
below deck i1s given up to tanks in
which the catches are to be brought
home. 1 have been wondering 1f the
tanks will be large enough to contain
a sea-serpent for, as all my readers will
know, now is the time of the year when
these monsters may be expected to
put in an appearance. It will be a
oreat feather in the cap of the leaders
of the expedition if they discover nof
only a sea-bat but a sea-serpent'

While we are awaiting the result of
the search for the sea-bat it will be well
to remember that on land there are
wonders quite as remarkable as any
to be met with in the sea. Ior in-
stance, I have heard of a naturahst
who has adopted as pets a family of
rattlesnakes., There are ten of them
altogether—father, mother, and eight youngsters. lhey are
quite harmless, for their poison glands have been removed ; and
they are so friendly and intelligent that they have been given
a very unusual amount of freedom, which they appreciate very
greatly and use wisely.

Early one morning the naturalist was awakened by a series o
tugs from mother rattlesnake. As soon as she had aroused him shy
made for the door in a manner that showed very plainly that h
was expected to follow. Downstairs she led him, and there he wa
amazed to find father rattlesnake swaying ominously in front of .
terrified burglar, who was crouching down by the side of the safe.
This would have been more than sufficient to confirm the ancient
belief that the serpent 1s the fount of wisdom, but when the
naturalist looked at the open window by which the burglar had
entered, he could scarcely realise that he was awake. On the
sill were the eight little rattlesnakes, all rattling their tails for
dear life in order to call a policeman !

After patting each little rattlesnake on the head the grateful
naturalist returned to bed, feeling confident that lus pets would
explain everything to the police, and that they could be relied
upon to close and fasten the window—after bringing their rattles
inside. of course !

For result of June ** What Ever Is It '’ Competition see page 544
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The Electrically Propelled Panama Pacific Liner
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“* California.”

to the International General Electric Company, Inc.

Electrlc:lty to Prop el Giant Liners

New U.S. Ships: * California ”?
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For this and the other photographs illustrating this article we are indebted

HE present position in regard to methods of ship adopt electric propulsion tor some of the larger battle-
propulsion 18 exceedingly interesting. In the | ships of the United States navy. This policy proved
foreground 1s the great struggle between the very successful and attracted world-wide attention.

Diesel-engined ship and the steamship.
vessels have been launched in large

the past few years, but the
struggle 1s by no means over,
and many authorities still con-

sider that on balance the
steam-propelled ship 1s the
better of the two. This con-

troversy 1s likely to be a pro-
longed one, and in the mean-
time another interesting de-
velopment 15 taking place—
that of the -electrically-pro-
pelled vessel.

Although the earhest applica-
tion of the principles of electric
propulsion was made on the
Clyde, where an experimental
launch named the *° Electric
Arc’ was built in 1911, subse-
quent developments in this
direction have been very largely
confined to the United States.
In 1913, three 20,000-ton
colliers for the navy were
equipped with turbo-electric
machinery. The trals and
subsequent service perform-
ance of these ships proved very
satistactory ; so much so in-
deed that 1t was decided to

Diesel-engined
numbers {1ur111g

Photograph of one of the Propulsion Motors
" Virginia,”’ taken in the shops with employees posed to
afford a comparison of size

for the

The International Mercantile Marine Co.,
gave particular consideration to the matter, and ulti-

of New York,

mately decided that electrical
propulsion should be adopted
for two new passenger and
freight liners that were to be
built for service under the
flag of tlu:- Panama Pacific Line.

T he California”’ and the
" Viwrgwmwa ”' were constructed
bv t]n: Newport News Ship-

building and Dry Dock Com-
pany for the Panama Pacific
intercoastal service between
New York and San Francisco.
via Havana and the Panama
Canal. The ships have been
built and fitted out to the same
eeneral design, but as the
" Califormia ™ was the first
to be completed and placed 1n
commission we will describe
the principal features of this
interesting vessel.

The “ Califormia’ has an
overall length of 601 {t. and 1s
of 80 1it. beam. Her gross
tonnage amounts to 30,230,
of which 8,000 tons 1s in
respect to  cargo-carrying
capacity. Comiortable and

F ¥
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well-furnished accommodation 15 provided for 388
first-class and 363 tourist-class passengers. The pas-
senger accommodation 1s well appointed and the numer-
ous staterooms have been so arranged that each has
a direct outlook. Another feature that emphasises the
extent to which the comfort of passengers has been
considered 1s that
the staterooms are
equipped with metal
beds having springs
and hair mattresses,
instead ot with the
customary wooden
berths. Sota berths
and {folding Pull-
man upper berths
are provided, how-
ever, so that addi-
tional  passengers
can be accommo-
dated when neces-
sary. IEach state-
room 18 provided
with hot and cold
running water.

A novel feature
on the “ Cal-
fornia’ is the in-
troduction of de
luxe suites each hav-
ing a private deck
verandah,shaded by
a projecting awning that can be adjusted as desired.

An impressive feature of the first-class dining saloon
is a remarkable central dome containing a series of
mirrors before each of which 1s a wrought iron rail,
giving the appearance of a'balcony. One eftect ot the
mirrors 1S to create a feeling
of space and distance. The
port-holes ot the saloon are
concealed by casements of
leaded glass suitably draped.
[Leading off from the dining
saloon 1s a spacious foyer
on one wall of which 15 a
remarkable map, some 6 it.
in length, showing the old-
time travel routes across the
Isthmus of Panama. The
map 1includes a series of
panelled recesses with colour-
ed 1llustrations that depict
dramatic 1ncidents 1n the
ereat Califormian gold rush
of 1849, when men struggled
desperately  through  the
dense Isthmian jungle to seek,
on the Pacific coast, any
transportation that they could get to convey them
to Califormia and thence to the goldfield.

An equally interesting map adorns one wall ot the
first-class smoking room. This map depicts the routes
that were followed by pirates in the Caribbean Sea. A
brief record of their better known exploits 1s given,
and the map i1s relieved by numerous small scenes 1n
colour that illustrate the activities of these notorious
buccaneers. The smoking room 1s panelled irom

floor to ceiling in American pine of beautiful quality.

Company.

The * Virginia’®' nearing completion at the yvard of the Newport News Shipbuilding
The enormous size of the structural framework is clearly shown

9600089
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The Main Propulsion Control Board on the *‘ Califernia™

The public rooms of the tourist accommodation are
large, airy and pleasantly furnished, and include a lounge
48 ft. by 42 it., panelled in old ivory and having windows
of leaded glass. The tourist dining saloon extends
the full width of the ship and is 73 ft. by 30 ift. The
tourist cabin smokeroom is in the form of a deck-house
and has ports on
all four sides. It

1s 46 {t. by 29 it.
and 1s panelled 1n
American old pine,
while the electric
fixtures are of an-
tique brass.

The *“ California™
has eight decks that
have, including the
floor of the lower

hold, a total area
of 72 acres. The
loftiness ot her
superstructure  1s
such that the
bridge and pilot-
house are 90 {it.
above the water,

and thus are well
out of reach of any

ordinary wave.
lhe pilot-house
contains the gyros-
copic compass and
various other up-to-date navigation devices. |

Electricity does almost everything on the *° Cali-
fornia,” from propelling the ship to freezing ice cream.
[t is employed exclusively in the ship’s extensive freight
refrigerating department, while it also slices meat, bakes
bread, grinds knives, washes
dishes and runs the printer's
presses. In addition 1t con-
trols the numerous clocks,
and is the means of hghting
and heating the ship.

The * Califormia’™ 1s de-
signed to carry 8,000 tons of
freight in addition to pas-
sengers and baggage. On the
return journeys to New York
the freight includes large
quantities of  Californian
fruit, and it is very import-
ant that this should not be
affected by changes of tem-
perature as the ship passes
from the cold northern waters
near San Francisco to the
canal zone, and later reaches
the temperate zone again
when nearing New York. On this account the fruit is
stored in a special air-cooled chamber of 60,000 cu. it.
capacity. The chamber adjoins a 40,000 cu. it. cargo
space reserved for frozen goods.

The system of refrigeration employed is known as the
“CO2" compression brine circulating system, and the
equipment for making the brine consists of four electric
compressors each driven by a General Ilectric type
100 h.p. 230-volt d.c. motor. Three 16 h.p. centrifugal

pumps circulate the brine mixture through long coils of

LT
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piping that extend from the ship’s generating room to
the reirigeration chambers. Each pump is capable of
delivering 300 gall. of brine per minute against a head of
00 1b. per sq. in. In the chamber where intense re-
Irigeration 1s carried out the temperature 1s kept below
freezing point by brine pipes on
which a thick coating of frost i1s
maintained. Brine pipes are not
present 1n the cooled air cham-
ber, however, but are accommo-
dated m an adjoining compart-
ment. Cold air 1s passed over
these pipes and 1s then admitted
into the cooled air chamber,
where 1t 1s circulated by means
ot electric fans. The vitiated air
passes away through ventilators.
Ihe freight handling equip-
ment ot the “ California’ has
been designed to meet the
special conditions existing in the
’anama-Pacific intercoastal
trade. In the side of the hull,
below the main deck, are 18
cargo ports each 71it. 41in. 1n
height by 8 ft. in width, which
are used for handling both
package ireight and automo-
biles.  There are also four
ports for the shipment of stores,

while on D deck are two large One of the * California’s™
port side

ports for passenger use.

Ihe deck cargo-handling gear includes 31 reversible
single drum, electric, spur-geared winches, arranged in
groups. IEach winch is capable of handling 3,000 Ib. at

300 it. per minute. The foremast carries one 10-ton
and five 6-ton booms,

and the main mast has
siIXx 6-ton booms. The
deck gear of the ship 1s
electrically operated
throughout with the ex-
ception ot the windlass
and mooring  winch,
which are steam driven.

The life-boat equip-
ment 1s on liberal lines
and includes two 26 ft.
boats and twelve 28 ft.
boats of capacity vary-
ing from 35 to 60 persons
each. All are metal built,
and two of the 28 ft.

boats are provided with
masts and sails. The life-
boats are slung from
“ Welin”  type davits
fitted on the boat deck,
where are {four non-
reversible -electrically-driven boat winches, each with
two horizontal winch heads driven through worm
gearing running in an oil bath. Each winch is capable
of handling a life-boat loaded with 60 persons. In ad-
dition, there are two special motor-driven winches, each
of which can lower or raise a motor life-boat loaded
with 46 persons and fully equipped.

TI'he wide breadth of the “ California” and her full-
ness aft, due to her cruiser stern, provide an unusual

Port side Propulsion Turbine Generator of the ‘‘ Calitornia
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amount of space for the propelling machinery and
auxiliaries, but so comprehensive 1s her engine plant
that all this space has been utilised to advantage. lhe
engine room arrangements differ from those of the
average ship as the propulsion motors of the generating
machinery are on different levels.
N The entire propelling machin-
ery of the ** Califormia’ was
supplied by the General Electric
Co., US.A. The main plant
of the * Califormia™ consists
of two marine type G.E.C
steam turbines, rated at 6,750
>.H.P. at 2640 revs. per
minute—equivalent to a pro-
peller speed of approximately
110 revs. per minute. The tur-
bines are directly connected
to 3-phase 3,700 volt alternat-
ing-current generators that are
rated at 5250 k.w. at 2,640
revs. per minute. This plant is
situated on the upper level of
the engine room, and power is
conveyed by means of cables
from the two generators to two
main propulsion motors that
are situated on the lower level
of the room.

The propulsion motors are
Main Propulsion Motors, of the synchronous induction
type, rated at 5,250 k.w. at
110 revs. per minute, and are directly connected one to
each propeller shaft. It i1s claimed that this form of
drive gives full backing power and eliminates the need
of reversing turbines. The motors are of massive
construction and each i
nearly 16 ft. in heighf
and 1s 82 tons in weight.
They are almost silent
in  operation, and the
only noise that they emit
1S a light but not un-
pleasant hum. Itach
motor 1s wventilated by
two automatically con-
trolled motor-driven ex-
haust fans, each capable
of delivering 20,000 cu.
ft. of air per minute.

Both motors can be
operated with the cur-
rent supplied by a single
generator when produc-
ing only 75 per cent. ot
its rated output. This
enables substantial
economies to be effected
when the ship i1s worked
at a reduced speed, as when passing through the Panama
Canal or when it is desired to avoid making port before
a certain time. If, for any reason, 1t 1s found necessary
to stop either of the turbines, the other one is capable

of sufficient energy to enable the ship to be run at
seventy per cent. of her normal speed.

Steam for driving the turbines 18 provided at 275 1b.
pressure by 12 Babcock and Wicox oil-fired water-
tube boilers. The boilers have a (Continued on page 54.3)
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A Boat Driven Like a Tram Car!
- oat Uriven LiKe a 1l1ram Car. -
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» Unique Diesel-Electric Ferry for the Argentine - =
I

N interesting vessel possessing several unusual
A features is a Diesel-electric ferry boat built to
the order of the Argentine Government by
Yarrow Ltd., with electrical equipment by the Metro-
politan-Vickers Electrical Company. It is the first
vessel of its type to be built in Great Britain.

The vessel is intended for service on the River Parana
and its tributaries. It is designed to carry on 1ts main
deck 20 motor cars and on 1ts upper deck 150 passengers.
The over-all length of the vessel is 145 ft. and the width
of deck 40 ft. The draft with full load is only 4 {t. 5 in.
so that there is no difficulty in navigating quite shallow
streams.  The guaranteed speed 1s 17 kilometres, or
approximately ten-and-a-half miles per hour.

In order to permit of travelling in either direction
the vessel is double ended and is propelled by one or
other pair of twin screws that are provided at each end.
Each of the four screws is driven by a separate 200 h.p.
motor, the two motors of each pair being controlled
jointly or independently as required.

Power is obtained from one or both of two generating
sets, each consisting of a 6-cylinder 300 h.p. Diesel
engine, driving the main generator for propulsion,
and an auxiliary generator for supplying current to
the pumps, winches and other gear, and also for lighting
purposes. When only one of the generators 1s 1n opera-
tion the speed of the motors is automatically restricted
sufficiently to prevent any possibility of the single
generator becoming overloaded.

The vessel is unique in British construction in that

;

it can be driven like a tram car irom either end, according
to its direction of travel. Iull control may be eftected
also from the engine room, all provision being made
to ensure that the three control points cannot possibly
interfere with one another. The system which has
been specially developed by the Metropohtan-Vickers
Company i1s so simple that the navigating controls
can be operated without any special training or detailed
knowledge of the equipment. Owing to the flexibility
of the electric drive, the vessel can be manceuvred In
difficult or crowded waterways with far greater facility
than could be obtained by any other method. This was
clearly demonstrated when, during a series ot exhaustive
trials, the propellers were reversed from full speed ahead
to full speed astern in three seconds which 1s a
remarkably short time for this operation.

The semi-tropical climate of the districts in which the
vessel is to operate has necessitated special ventilating
arrangements for the propulsion machimmery, and a
fresh air supply is fed to each machine through trunking
from a convenient space between decks. In order
to keep the engine room as cool as possible, the
whole of the heated air from the engines 1s drawn
away and passed direct up the funnel.

The service for which the vessel 1s intended 1nvolves
trips of about 95 miles. It is capable of very much
longer voyages, however, even under severe conditions,
as is shown by the fact that it is to undertake, under
its own power and alone, the journey ifrom the Clyde
to Buenos Aires, a distance of over 6,000 miles.
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N the

M. M
prepared and set up 1n
type on the wonderful
Monotype, and had fol-
lowed the work ot the
photo-engraver who
prepares the blocks from

which the 1illustrations
are reproduced. We
have thus carried the

story to the stage when
all 1s Iti”it’h for the actual
printing of an issue of
the Magazine. The type
for each of the separate
pages has been set up

and corrected the
blocks of the 1illustra-
tions have been made

and placed 1n position ;
and the paper, 20 to 30
tons of which are re-
quired for each issue, is
at hand 1n sheets of
convenient size.
Naturally it i1s 1m-
possible to print off an
entire magazine 1n one
operation, but at the
same time a f_{lﬂ,ﬂt‘i‘ at
any copy of the “M.M.’
will show that its pages
are not printed separate-
ly. 1If the wires holding
the sheets together are
removed, 1t will be found
that two pages appear
to have been printed on
ach side of a sheet.
Actually sheets large
enough for 16 pages to

be printed on each side have been used.

sheet usually contains 32 pages, and the entire Magazine |

by stitching the sections together after folding.
are then trimmed to open the folds.

As an example we may follow the make-up of the
central sheet of the present number of the
1his has been printed from two formes of 16 pages each.
TI'he first includes page 337, but the next two are in the

18 made
1 he edges

H--'-f Ty
T
Y :

XIIL.—HOW THE “M.M.”

articles
explained how pulp made from pine trees 1s trans-
formed into the paper that 1s used in printing the
Previously we had shown how the copy is

-—' .

in  this

1HE MECCANO MAGAZINE

IS

series we have second torme.

Tﬂum ﬂtgm}'uﬂ

One side of a sheet of the ““M.M."" as it comes from the press.

sections together.

- -.-!_ — _-—

- IR L gy e
| . |

Folding along the lines AB,
CD, and EF in turn brings each page into its correct position in preparation for binding the

Afterwards the edges are trimmed and the copies are ready for despatch

The tinished
contacrt.
forced Hll ]llh out of ]ﬂ&ft

to their original position.

“M.M."

PRINTED AND BOUND

The succeeding pages are included in the

formes 1n alternate pairs, Imx Ing page 568 as the last
ot the Imqrﬁ constituting the first of the two formes.

The 16

6 pages of type tlmt are to be printed on one side

of a sheet are taken to
the imposing table and
laid down 1n proper order.
lo a wisitor's inexperi-
enced eye there seems to
be no order at all, for
half of the pages are
upside down and those
that should succeed each
other are separated by
the entire length of the
forme! But the con-
fusion 1s only apparent,

and later we shall see
that every page ({falls
into 1ts  proper place

when the sheet 1s 1olded.
The complete forme is
placed on the horizontal
bed of one of the huge
machines on which the
actual printing 1s done.
This 1s no hght task, for
the type anrl its steel
frame make up a mass of
metal that weilghs more
than 3 cwt. At this
stage still another proot
1s taken. It 1s called
machine proof, and 1is
examined no less care-
fully than were those of
the separate pages. The
printer studies it to make
certain that his work 1s
of good quality. Perhaps
he finds that a block has
not made a sufficiently
good 1mpression on the
paper, and a little pack-

ing must be placed beneath 1t 1n order to give a better
On another page a few letters may have been
while the type was being
tightened up in the forme, and these must be returned

T'he machine proot also gives the Editorial staft a
final opportunity of searching for lurking errors.
prints occasionally succeed 1n evading detection 1n a

Mis-
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most surprising manner. Usually they spring to the
eye of the unlucky proof-reader immediately he opens
his copy of the finished magazine, but unfortunately
1t 1s then too late to make any corrections.

At last the word 1s given that all is in order. The
machine-minder casts a final glance over his charge, and
sets the  great _ |
machines to work
on their task of
turning out printed
sheets by the
thousand.

The heavy torme
slides backward
and forward below
the rotating cylin-
der. As each sheet
of paper 1s fed 1n
by the attendant it
1S seized by grip-
pers that wrap 1t
round the cylinder,
and the latter
presses 1t on the
sliding forme at
exactly the rnight
moment to receive
the impression from
the type.  Metal
fingers then peel oft
the paper, which 1s
picked up by the
hooks of a frame-
work that swittly carries it to a receiving board.

One of the accompanying photographs shows a row
of presses at work printing the “ Meccano Magazine.”
In the nearest machine a printed sheet has ]11Ht been
added to the pile on the receiving board. The following
sheet 1s on 1ts way
round the cylinder
that brings 1t into
contact with the
sliding forme, and
the next 1s being
placed 1n position
to be seized by the
grippers on  the
cylinder.

The movement of
the forme may best
be seen on walking
round the back of a
machine. It comes
into view irom the
far side of the
cylinder every time
a sheet 1s printed,
and in spite of its
great weight 1t slides on 1ts rails as easily as if it only
welighed a few pounds. During its return journey no
impression must be made, and the cvlinder 1s therefore
raised slightly to keep 1t out of contact with the forme.

Evefy boy knows the fascination of watching a large
printing press at work, particularly when the machine
1s one of the best of its kind. The machine used for
printing the “M.M." 1s renowned 1or the quality of the
work 1t produces. It 1s called the ™ Miehle " press, and
1S a ' two-revolution ©° machine, which means that the

Cotrtesy]

A corner of the machine room at the printing works of Stembridge & Co. Ltd., Leeds.
cylinder presses shown prints the 16-page sheets of the **M.M."’

This illustration of the Miehle press gives an indication of the complicated nature of the machinery.
the right the ends of the inking rollers are clearly shown

cylinder rotates twice during the printing of each sheet.
This type of press was invented by Robert Miehle, an
American printer, and has been dev Ulﬂpﬂ[l to 1ts present
state of perfection by the efforts of the engineers of
the company that he founded.

It is very interesting to find that the American 1nven-
; - tor had been antici-
S T S pated, for a similar
machine was made
as long ago as 1824
by an Englishman
named David
\npw The ** Nay-
peer =~ press, as its
inventor called 1t
had practically
every movement
that  distinguishes
the two-revolution
machines in use to-
day, and to Napier
must be given the
credit of producing
the earliest cylinder
machine that was
really practical. But
he was ahead of his
time, and 1t was not
until this type of
press had been 1n-
vented independent-
ly by Miehle that 1t
came 1nto general
use. To-day 1t 1s a standard type of printing press.

The most wondertul thing about the huge Miehle press
1s the manner 1in which l'.’liﬁf:ffjl'lt complicated operations
are made to fit in with one another. The rotating cylin-
ders bring each sheet of paper into the“position required
for printing at
exactly the right
moment, not once,
but thousands of
times 1n quick suc-

Each of the Miehle

8
Q%m_:i . CEesSS10n. The last
_-i-'-* sheet of the $6,000
: *1" copies printed from
| each forme of the

December “M .M.~
for 1nstance, was
brought 1nto posi-
tion with the same
accuracy as the
first, and the
machine could have
gone on printing
Miehle Printing Press & Mg, Co. Lid. 'Wit]l EQIIEL]. PEI’EE‘E-
on tion until the type
1itself was worn out.
At the same time various intyicate mechanisms do their
work with unfailing precision. One of them raises the
cylinder clear of the forme during its return and releases
It again in preparation for making another impression ;
another carries the paper to the delivery board ; a third

runs the inking rollers over the forme, and so r;:rnjr every
movement being timed to a fraction of a second. Only
the greatest engineering skill, working on the finest of
materials, could produce a machine to run with such
uncanny smoothness and accuracy.
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Fach sheet passes through the presses twice, in order to print on
both sides, and 1s then ready for folding. The machine in which
this 1s done is simple but ingenious, and it is very fascinating indeed
to watch one of them in operation. The sheets disappear into
the depths of the machine, and a few moments later thev re-
appear in the form of 32-page booklets on a delivery board in front.

The action is so rapid that it is not easy to follow, but the sheets
appear to be pushed to every corner of the machine in turn before
they emerge completely folded. As each is fed into the machine it
comes to a momentary
stop on a row of one
inch tapes. A knife
edge pushes down on
the line where the fold
1s to be made, between
two steel rollers which
carry the paper
through, and make the
fold by pressure. The
two halves are thus
brought on top of each
other and at the same
time the doubled sheet
1s taken to another
part of the machine
where this action mav
be repeated. |

The double sheet is
folded three times in
succession in this man-
ner before delivery.
Guides are hixed
throughout to make
sure that the folds are
in the correct positions,
and all that the attend-
ant has to do 1s to flick
each sheet in turn into
contact with the wheels
that draw 1t into the
machine, and to re-
move the pile of folded
sheets from the col-

Courtesy]

. , Hand-operated cylinder printing press invented in 1824 by David Napier. Comparison with the lower illus- T g
lecting board. tration on page 519 shows how greatly it resembles the giant power pgesses now ]1]151&:1 for printing the ‘FM.M.” foundation of a mag-

It 1s the {folding
operation that reduces to order the apparently confused lavout of
the pages in the forme.  On page 518 is a reproduction of one side
of the middle sheet of the issue of the “M.M."” for December, 1928,
and a glance at it will help the reader to understand how the
folding machine carries out its work.

The sheet is first folded along the line AB. This brings page 1022
next to the succeeding page 1023, which is wrong way up and at the
top of the sheet, and similarly brings each page next to the one that

should follow i1t. Thus How: & modern: cvilnd aiki. Ai th
1151.‘{-,]“{;3 1027 falls on pdage impression cylindgr ref::rh?::ssth:mt}';: sugrf;cg
1026, and pages 1010 and  slides beneath it in order to make an impression
1011 also are brought to- on the paper carried round with it

gether. The second fold
1s made along the broken
line CD, and is followed
by bending the upper
half of the partly folded

- l.‘.—_
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the 16 pages before and the 16 pages that come immediately after
the middle section ; and when the Magazine is being made up the
central section will be slipped inside it. The remaining sheets are
similarly divided between early and late pages, so that the last sec-
tion will have on 1t the first and last pages of the Magazine itself,
and will enclose the remaining sections. )

Only the coloured covers then are needed in order to complete the
Magazines, and these are printed while the pages of reading matter
are being run off on the cylinder presses. The story of the making
of the three-colour
blocks used {for this
purpose has been told
In  previous articles.

1o watch the growth
of a high-class coloured
illustration 1s one of
the most fascinating
things to be seen 1n a
printing works. The
hive coloured 1llustra-
tions at the foot of the
back page of the cover
of the ""M.M."” for
March last, show suc-
cessive stages 1n the
printing of one of our
covers. Yellow 1s the
first colour to be print-
ed. The necessary
block 1s fitted wverti-
cally 1n a platen
machine, which brings
sheet after sheet of
smooth and  heavy
paper 1nto contact
with 1t, rollers charged
with yellow ink passing
over the block between
the 1mpressions. The
imprint thus made
does not look 1mpres-
sive, and 1t 1s difficult
to believe that 1t 1s the

| M1ehle Printing Press & Mfe. Co. Lid.

nificently coloured 1l-

lustration of the kind to which ““M.M." readers are accustomed.
Lhe next colour to be applied is red, which also combines with the
vellow to give orange tones. Each of the sheets carrying the yellow
impression 1s overprinted in this colour, the machinery being care-
fully adjusted to ensure a good register., The picture now takes on
a more promising appearance. It is still somewhat uninteresting,
but the final overprinting with blue brings it to life in a surprising
manner. All three primary colours show up quite definitely, and
the intermingling ot the

ssion-Cylinder  _ynorinted Peper Feed:Bo  tiny coloured dots that
bl === form the picture pro-

duce almost at one

stroke the whole range
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Ivoe Surface
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of the colours oif the

sheet over the lower ‘?'Tifufm -

portion, the dotted line EF
marking the position of the third
fold. This reduces the sheet to

Ink-Slab or . k‘:&pyﬂwit
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sembly of the Magazine.

spectrum.
e ol When both sides of
e the cover sheets have
g —,; . — + '
71t .-“x = = been printed, all 1s
“\{r— ~ ready for the final as-

Bed-Driving-Gear A cover is placed over

double-page size, and the re- Ink-lable

maining fold completes the work.

At a later stage the edges of the

e —— ——

booklet are cut and it is then Scobch Yoke for ;::*unfrﬂfﬁhg reversal of Bed .ﬁﬁﬁsmg Crank

cach of the sets of folded

. _E_ - J [ - sheets and the entire

Magazines thus formed

are put in turn under

found that every page is right 7henner Faces of the Yokes are hinged and a machine that fastens
way up and in correct order. goen and close to permit engagement snd  together the component sheets by means of wire staples.

Lhe speed at which the disengagement of Crank-Roller
machine works is almost un-

canny. The sheets pass through it at the rate of 40 per minute, and
thus each 1s folded four times in little more than a second. Even at
this speed a single machine could not cope with the work of folding
the sheets of the “M.M."” The December number, for example,
consisted of four sheets, one of which contained 16 pages only, and
96,000 copies were printed. This meant that no fewer than
384,000 sheets had to be folded ! The performance of t<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>