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IT'HE MECCANO MAGAZINE

HOBBIES for happiness

l.very Meccano Boy knows Hobbies (or should do; but 1t 1s
wrong to 1magine this world-famous firm deals only 1n tretwork

goods. A wvisit to any of their Branches or a glance through

their 264-page Catalogue will reveal the wide range of pastimes they offer.

From the making of a jigsaw puzzle to a fine gramophone ; from polishing

wircless cabinets to making working models—there i1s something to interest
and dehght everv Meccano reader.

BRITISH MADE FRETWORK OUTFITS

Nowhere else can vou buy such a wide range of really first-class
fretwork Outfits. Don't start the pastime with inferior foreign
tools. Every set of Hobbies contains all you need to start right

away. Here are two good examples of value,
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The “Monarch” The No. 2 Outfit

A cowmplete sel of first- lHere the tuuls are kept in a

class tools, ncluding hinged box and comprise a

Holbibies own special lever 12 in. Handframe, a steel i
handframe, and the popu- cutting table. a drill, a

lar polished oval table. sandpaper block, a dozen m & . R o Y &
A coloured design on wood saws, ©Oin. rule, single. MY e 5 e N

is ready to cut and make handled screwdriver, and ' ' | P '

inte a simple working a J2-page bandbook of

model of a Traction Engine how to begin work.

rotiase Price 10” 6 F‘;‘;"' Price 5’-
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. Other OQOUTEFITS COMPLETE from 2’6 to 45'.
Polish your Woodwork , .
y LA RN RNt rnnn iR i AR SUERRERALARARNRRINRY ARERRARRERANNRY i BUILD Y{:)UR OWN

CARPENTRY TOOLS VERTICAL ENGINE

Most bovs love using carpentry tools to make soap boxes, knife
boxes, estc. Hobbies have sets from 8/- to 45/~ each containing
useful relhiable British tools.

entry of any kind,
Hobbies Lilhtnin:

g go in Tor car
Bnish your work wit;

Polish., Specially prepared for the
amateur—simple te use and cortain teo
give satistaction.
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Here's a chance for the young engineer ! A
complete vertical steam engine ready for vou
to put together. All parts properly machin-
e and tested—only a spanner and screw-

The driver needed. And when complete vou

structions. polssh, wilh have a strong steam engine with reduction

. r rudber, and [uil No. 2 gear and pulley to drive your Meccano
Prlce 4 - ymslirwcisons, models. You can't go wrong. Full in-

O uthr structions with the set.

Price Complete 1376 "t

. : price /-, poul
Post 6d. free 276
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This Outfit contains a 16 1n. handsaw, a Warrington pattern
hammer screwdriver, 4 i1n. chisel, mallet, bradawl, pumnlet,
pincers, file, 2 ft. folding rule and a carpenter’s pencil. Complete

in strong box with hinged ld. PI'IEE 12;'6 |’u5.'LJE¢
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HOBBIES LIGHTNING POLISH

|
J
|
]
!
|
|
|
|
I
|
I
I
i
|
!
|
|
I
|
!
|
|
|
|
|
i
I
I
!

Get the 1928 Catalogue

I here are 264 pages
of snlerest—dealing

YOU WILL BE INTERESTED IN

with 20 differend , HOBBIES WEEKLY FULL OF
Efi’;”{;" f_ﬁjjfﬁi{:' Hlﬂhblﬁﬁ can also SUP]H}{ yOu EEPLI-EHUH_‘: HOW-TO-MAKE ARTI-
Carpendry, Picture with Readptu—?ﬁake Wireless L_LE:“: ON &Il .HI.E.”E'_ [.,'”'. .|1,-\‘_-'.-
i | Cabinels Transfers, Steam LS SRS DATyR
;h’:? l:::ﬁgi:;f”;f f': Launches, I'retmachines, Jlgsaw ;,_r..;'-,'ﬁ HEWE.?ILJEH'] OR BRANCH
hawdabo Puzzles, etc., etc. EVERY WEDNESDAY, PRICE 24

-
mardel. Ak &8 any
bookstall, newsagend
or sronmongers, Uy
from any Hobbies
Branch. Price 94.
Also direct posi fres
fer | /= from Hebbras

idd,, Dercham.

Te any Intercsted Moccano roador we will send a specimen cepy of Hebbiles
and leaficts of any of the above toels or materials. Wrile to—

HOBBIES LTD. (Dept. 96), DEREHAM, NORFOLK

Branches at 85, Mew Oxford 31, W.0. 79, Walwerth Rd., 8.E. 147, Bishopagate, E.C. 128,
Argyle 81, Qlasgew. 10a, Piccadilly, Manchester. 8a, High B, Birmingham, 214, West 81.,
-------- N N ST e ——— Shetheld., 8%, Woedhouse Lane, Lesde. 25, Bernard 5L, Southampion. 68, London Rd., Brighlon.
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ORDER YOUR COPY OF THE CHRISTMAS “M.M.’ TO-DAY. READY 1st DEC. PRICE 6ad.
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With the Editor

How to Become an Inventor

By every mail I receive hundreds of letters from readers over-
seas. One such letter received this week from Australia, is from
a young reader who wants me to tell him how to become an in-
ventor, I am reminded of a similar question put by a young
newspaper reporter to Alexander Graham Bell, who smiled as he
puffed slowly at his pipe, and—weighing his words as a chemist
weighs his drugs—said : “ Young man, get an idea of your own.
Be sure it is a good one. Then put every bit of energy you have
into it, and stick to it | " That was all the reporter could get out
of the genial inventor of the telephone—which has been described
as the most valuable patent ever taken out! Bell’s advice 1s good
and applies not only to aspiring inventors but also to anyone
in any walk of life.

As in the case of Mrs. Beeton's famous recipe for making jugged

hare—in which she tells us to ** first catch your hare "—the prime
necessity for an inventor is to get an idea of his own, Ideas are

not difficult to acquire—they are, in fact, as plentiful as fallen

leaves in Vallombrosa, but unfortunately to most people they
are worthless, although in practical hands every omnginal 1dea
possibly contains the germ of an invention. To * make good,” an
invention must be useful, it must have a practical application and
it must satisfy some human need—in other words, it must make
our lives easier or happier. If it does this, the demand for it
will be great, no matter to what phase of human activity the idea

relates.

There is plenty of scope for inventive genius to-day—for instance,
every business man could employ a dictating machine that would
turn out letters ready for mailing. Engineers want hundreds of
things—for example, a practical machine that will utilise the
energy of the sun’s rays. Our mothers would welcome a regulator
that would control instantly the temperature of the water in the
hot water tap. Anyone can think of a dozen uses for window

glass that can be seen through from the inside but not from the
outside.

Every Inventor Meets with Opposition

Having once got an idea, the next thing is to put every bit ot
your energy into it, and to stick to it with your whole heart and
soul. This takes courage, but courage is the quality that makes
just the difference between success and failure. No one knew
this better than Bell himself—for in his vounger days he had to
face the prejudice of the public against his telephone. All the
business men whom he approached closed their minds to his
proposition and refused to have anything to do with his “ fool
talking machine '’ as they called it. Other inventors have ex-
perienced the same prejudice, too. It took all the courage that
George Westinghouse possessed to stick to his air-brake after
experts had told him it was impracticable. It required all Edison's
courage to bring his incandescent light to perfection, when scientists
jeered both at him and his idea. It took a man of the courage
of George Stephenson to bring his " Locometion No. 1~ to per-
fection, when engineers scoffed at him and when the public as-
sembled at the opening of the Stockton and Darlington Railway,
many in the hope, and most with the firm conviction, that they
would see the engine "' blow up " !

Almost every inventor has been confronted by sceptics, for
there is a natural hostility to anything new or any new way of
doing anything. * It seems scarcely believable that 1t is less than a

century ago that a committee of prominent—and presumably
intelligent —men opposed the use of locomotives on the Liverpool
and Manchester Railway on the ground that a locomotive could
not possibly work it as advantageously as if the carriages were
drawn by horses | Even more recently—Iless than a quarter of a
century ago—a Bill was before the Danish Parliament in connection

with making laws for the regulation of motor-car trafiic. One
of the members expressed his opinion that Parliament need not
concern itself about this matter as he was quite sure there would

be no motor cars on the road a year or two later, for they could
not possibly serve any useful purpose !

So we find that in almost every case inventors have had to
face derision fearlessly and that they have had to show great
courage in order to back up their inventions. The inventor of
Meccano was no exception, and 1 hope soon to commence a new
series of articles that will tell again the * Life Story of Meccano.”

City Clerk’s Struggle to Invent Artificial Silk

I.ast month we commenced the wonderful story of silk, so thatitis
not inopportune to mention that the inventor of artificial silk, the
basis of one of our most prosperous industries, was a Liverpool
bank clerk, who for many vears struggled against continuous
disappointments and lack of support, often with ruin staring him
in the face. His name was Charles H. Stearn, and he commenced
his experiments in a small house (at 3, Eldon Terrace, Rock Ferry),
in an attempt to improve the material from which incandescent
gas mantles was made. After he had invented an improved
mantle known as the ‘“ Swan,”” he bought the house next door,
which he used as a workshop for making these mantles. Iesigning
his position at the Bank, he moved to Newcastle-on-1yne in 1880
and commenced what was to be a long series of experiments 1n an
attempt to manufacture silk synthetically. For more than 20
vears he worked unsuccessfully on the problem but at last, from
the viscose used in the making of his mantles, he succeeded 1in
preparing something that resembled silk.

He took out a patent and formed a syndicate, but the process
turned out to be impossible on a commercial scale, and the syndi-
cate threatened to withdraw its support. Stearn, who had put all
his savings into his experiments and would have been ruined if
the syndicate had taken this step, begged to be allowed to go on
for another six months. The syndicate agreed, and before the
end of the six months the process had been perfected. In 1909,
Courtaulds, a well-known firm of silk manufacturers, took over
the experimental plant, bought the patents and gave Stearn a
position with the firm. At that time Courtaulds had a total
capital of £700,000 but to-day, 22 years later, their capital exceeds
the huge sum of £20,000,000 and the value of their shares has
increased by leaps and bounds.

It is interesting to know that the Liverpool bank clerk, whose
long and persistent efforts made possible its growth, remained
with the famous firm until his death 1n 1919,

Our Christmas Issue: Important Notice

During the last few months many would-be readers have been
disappointed in not being able to obtain copies of the “M.M.,"
the editions being “* sold out.”  This note is just a reminder that
there is always an extraordinarily heavy demand {for our
December issue and those readers who have not already done

so should order it at once from their Meccano dealer or newsagent.
929
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IV. Travelling in a Troop Train. The Great Wall of China—the Greatest Wall in the

HE long raillway journey through Manchuria, of
which I spoke last month, at length brought
me to Mukden, the capital of the country. This

1s a large city surrounded by a wall pierced by eight
gates, and the short time that I spent in it was sufficient
for me to see that its streets are well laid out, with many
well-stocked  shops
and markets. The
city has been under
the influence first of
the Russians and then
of the Japanese for
many vears, and in
consequence of friend-
ly co-operation be-
tween these powers at
the end of the Russo-
Japanese War it en-
joys considerable
prosperity, along with
the rest of Manchuria.

The climate here is
temperate. In the
hilly country to the
northof Mukden there
are many vast forests

that supply wood for
shipbuilding, while in the portions over which I travelled,
wheat, millet and the soya bean are cultivated. Millet
1s a grain that supplies the Chinese with meal for bread
flour, its stalks being used for making baskets, matting
and wide-brimmed hats.

I'he soya bean, the other product unfamiliar to
western people, deserves further notice. On its stout
hairy stem the plant carries from 50 to 100 pods, each
containing from two to five seeds, and it has proved a
very productive and profitable crop. The first shipment
of these beans came to England in 1908, and since then
there has been an increasing demand as a result of the
varied uses that have been found for them. They are
now largely used in the making of margarine and even
for cheap flour and meal. They are chiefly of value
.because of the oil contained in them, which amounts
to about 18 per cent. It is pressed out of the beans and
used for making soap and paint, and also in the manu-
facture of waterproof cloth. The crushed residue left
after the oil has been extracted is used for cattle food.

When the value of the soya bean was recognised it
was 1ntroduced into West Africa, where many oil-
producing seeds are grown on a large scale for use in the
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On the way from Mukden fo Pekin,

A scene in the Manchurian hills

World. A Visit to the Forbidden City. A Temple Ceremony.

soap 1ndustry. There 1t has proved wonderfully
successtul, some varieties from Sierra Leone containing
as much as 23 per cent. of oil.

Manchuria is the most northerly of the provinces
of China and has been more fortunate than the rest
of the country during the recent troubles on account of
having a strong army
and an official Gov-
ernment. The Tu-
chun, or military
Governor of the pro-
vince, 1S Chang Tso
Lin, who commenced
his career as a bandit
and has carried on
warfare intermittent-
ly with almost every
other Chinese leader
since  he  became
supreme in Man-
churia. >o far, how-
ever, that province
has never been the
scene of any fighting.
I the present security
continues there is no

doubt that Manchuria
will become even more prosperous than she is to-day, on
account of her great mineral wealth and other natural
resources that are as yet unexploited.

The disturbed condition of China was soon made
evident to me when I wished to continue my journey to
Pekin. There was some doubt as to whether it would be
possible for me to travel by the train on which I wished
to depart, on account of a big movement of Chinese
troops that was in progress. 1 did at length succeed in
getting a compartment, but the journey proved to be
anything but comfortable, and I regretted the change
from the well-appointed railways under Japanese control.

The coaches were in a most dilapidated condition, the
better-class coaches having been commandeered for the
use of the Chinese generals. The cold was very severe,
representing about 20°-30° of frost, and the washing
and heating arrangements were both out of order.
Soldiers crowded every part of the train, and it was
difficult to pass through the corridors in order to reach
the dining car to obtain food. When I did succeed, room
had to be made among the crowds who had assembled
there. 'The soldiers generally were a very objectionable
lot and wore a most nondescript dress. Most of them
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had long robes lined with common fur, while some had were crossing the line of the necessary journey.
fur caps or little tufts of light fur fastened to their ears. The wall was solidly built of granite masonry and was
Altogether they looked far more like bandits than 30 ft. in thickness at the base and from 25 to 30 ft.
soldiers ! in height. A turret almost twice the height of the
At Fengtien, two or three stations from Pekin, the wall was built every 200 or 300 yards, projecting from the
train stopped and most of the soldiers got out, this place wall and overlooking its face in both directions. This
being a base where the military trains of the northern enormous mass of masonry crossed the country westward
Chinese armies are made up and despatched to the | from the sea over a distance of more than 1,500 miles !
various strategical positions. While there I noticed | This great wall resembles the walls built by the

several military Romans across

trains in the process Great DBritain to
of loading, open keep out the savage
trucks being used raiders from the
for the soldiers and north of Scotland
horses, as well as in the fact that it

for guns, stores and scarcely  deviates
other equipment. In from its straight
one or two of the course, but climbs
trucks were impro- up the most r}lgged
vised structures re- and precipitous
sembling tents, mountain sides and
which, I presume, plunges into deep

were intended for ravines and gorges.
cooking purposes. [t is remarkable to

What struck me me that the Chinese
most, 1in view of the ever _mﬂnaged to
extreme cold, was build it, for 1t must
the fact that so little !:ae remembered that
protection was 1t runs for the most

* Chinese wheelbarrow. Note the enormous size of the wheel

afforded the soldiers, part along bleak
and I was not at all surprised to read a few days and inhospitable mountain ranges, far removed irom
later an account of the dreadful fate of 300 soldiers on any natural means of transport such as a great river,
the raillway. These hapless coolies, who had been while its builders had only the crudest mechanical
conscripted by the Fengtien soldiery in a place called appliances with which to work. All the materials for
Kalgan, not far from Pekin, and transported to Ping- the wall must have been carried on the backs and
tichuan, were frozen to death to the last man in open shoulders of coolies, and if it is true that it was built
raillway cars. They were found dead when they arrived at the rate of 100 miles a year, many thousands of men
at their destination, whereupon orders were issued must have been employed.
to have the bodies sent back to Kalgan ! This Chinese barrier proved practically useless for
[ was much tempted to take a photograph of the its intended purpose, and many invaders broke through
military trains at Feng- it to conquer the coun-

tien, but in the end 1
decided to refrain as 1
was rather apprehensive
that I might be taken

for a spy and severely
treated |

At length the train
reached Pekin. This
famous city is situated

at the natural gateway
between Manchuria and

the hills of Mongolia and
the rich fertile plains of
China. Its history has
been very eventful. From
time to time throughout
the ages barbarous hordes
from the North have

try to the south. The
last conquerors of China
came from Manchuria
about 300 years ago.
Since then the northern
city has been known as
the Manchu City, as the
ruling race naturally took
possession of the palaces
and Imperial buildings.
These are grouped to-
gether in a third walled
city, enclosed within the
Manchu City and known
as the Imperial City.
The traditions of the
conquerors are still kept
up in the Manchu City

Elaborately decorated coffin carried by coolies

invaded the country and have held possession of the | and to this day its gates are closed at a certain time
city, often for long periods. It was to prevent these | every evening.

invasions as far as possible that the Chinese built a Both the Chinese and the Manchu Cities are roughly
huge wall to the north of Pekin more than2,000 yearsago. square in shape and the south wall of the latter runs
1T'his was a most extraordinary engineering feat and I was along the north of the former. The area covered by
greatly disappointed not to be able to examine 1t closely. the two cities is enormous, being about 25 square miles,
This was impossible, however, as it would have involved and in comparison with other cities this is out of all
a journey of some 40 miles partly by train and partly proportion to the population. The reason for this soon
by motor-car, and at the time great masses of troops became apparent when I saw the city from the walls,
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It seemed to be a citv of gardens. There are numerous

large open spaces that are not built upon at all, and
the picture of the blue, green and yellow tiles of the many
temples and palaces glittering among the groves of trees
was very pleasant. Buildings of more than one storey
are not allowed in Pekin, and this restriction undoubtedly

prevents the crowding of a large population into a small
space. Another

peculiarity of the
city that I noticed
at the same time is

that there are no
suburbs 1n the

Furopean sense. The
city is entirely con-
tained within the
walls, which have
always been kept in
good repair, and it
1s difficult for those
approaching the city
across the surround-
Ing sandy plain to
realise that its in-
terior is very busy
indeed.

While in Pekin 1
visited the Imperial
City, which contains
the Imperial Palace,
the State Museum
and the residence of the Emperor. The Emperor’s
Palace stands within a portion of the city that is known as
the Purple Forbidden City, on account of the colour of its

high walls. At one time any stranger who penetrated
imto this city was punishable by death, but now some

parts are open to visitors and I took the opportunity of
seeing all I could. The

museum contains a unique
collection of Chinese curios ,
and works of art of all kinds.
It 1s wonderful to think that
many of these objects date
back thousands of years !
The Chinese City includes
most of the shops and res-
taurants and 1s the resi-
dential part of Pekin. Close
by its southern gate is the
Temple of Heaven, one of
the most wonderful buildings
in the world. This beautiful
place 1s so large that the
wall surrounding it is 3}
miles 1n length ! The grounds
are filled with old fir and
cypress trees and contain J°
many altars, one of which was -
the scene of an annual cere-
mony in which the Emperor
took a prominent part. This
altar is a remarkable structure of marble and consists of
three circular tiers, the lowest being 210 ft. and the

highest 90 ft. in diameter. The highest terrace is
paved with blocks of marble in such a manner that
~nine concentric circles are marked out by joints, while
the central stone is perfectly circular.

* On this stone the Emperor knelt, surrounded first

Street scene in the newer portion of Shanghai, showing the brightly coloured banners
of Chinese merchants |
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Snapshot on the deck of a coasting steamer, showing the crowd
of Coolies on the fore-deck

by the circles of the terraces and then by the circle
of the horizon. The ceremony commenced with the
Emperor fasting in the temple for 12 hours with closed
eyes, a really remarkable feat of endurance. After-
wards he proceeded with his retinue to the sacred
altar, where he remained while a bull was sacrificed
as an offering, to the accompaniment of the fumes
of burning incense
from the nine huge
braziers.

Another altar in
the same temple 1s
used for prayers for
good harvests. This
also 1s a circular
structure surround-
ed by a triple roof
of tiles of the most
exquisite blue col-
our. Unfortunately
some of the build-
ings have been used
as billets for soldiers
during the troubles
of the last few years
and during their
occupation a con-
siderable amount of
vandalism has taken
place and many

precious relics have
been stolen. A curious thing about the Temple of

Heaven was that women were not permitted to enter
under penalty of having their arms cut off |

Also in the Chinese City there is another wonderful
temple known as the Temple of Agriculture. In the
course of a religious ceremony held at one season of the
year the Emperor himself
ploughed three furrows in
the sacred field attached to
this temple and then watched
the dukes and other dig-
nitaries plough and sow in
turn !

After leaving the sacred
city, 1 wvisited the Lama
Temple, which in effect 1is
the embassy of the Grand
Lama who rules Tibet. 1
was fortunate in witnessing
a religious ceremony in one
of the temples within the
grounds. Only priests were
present, some of whom sat
cross-legged on the floor and
others on meanly uphol-
stered forms. The High
Priest sat apart on a raised
structure, They were being
addressed by a young priest,
but while my guide and 1
watched them through the door they appeared to me
more Interested in us than in the priest who was

addressing them ! They seem to be a poverty-stricken
lot of people, and their temples are in a very neglected
condition. I mentioned this fact to my guide, who
explained to me that they had no money with which
to renovate them. 1 suggested that, as thev had so
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much time at their disposal, some of them might do
a little work themselves as the priests in the past have
done in other countries, whereupon he informed me
that they were far too lazy !

Leaving the temple I wvisited the native quarters
of the city. The ordinary Chinese in Pekin live under
very deplorable conditions as they have very lhittle
to spend on their
welfare. The roads
in this quarter are
not paved and iIn
wet weather Dbe-
come 1mpassable,
muddy pools. When
they are dry the
wind raises the fetid
dust in such clouds
as to make 1t most
objectionable to
pass through them.
Bullock-carts and
huge wheelbarrows
are the chief
vehicles to be seen
in the street, while
it is by no means
uncommon to meet
a train of camels
laden with skins and

other strange ar-
ticles of commerce brought from the deserts of Mongolia

along the caravan routes that have been used for

thousands of years.

From Pekin 1 took the train to Tientsin.
city is the port of Pekin and 1s
situated on the River Peiho, at
a distance of 58 miles from the
mouth of the river. This seems
to be a strange situation for a
port, and I noticed that it was
necessary to transfer goods from
ocean-going vessels to junks and
small wvessels in order to bring
them up to the port. Nevertheless,
since Tientsin was opened to trade
with foreigners it has prospered
and grown until now 1ts popu-
lation 1s far greater than that
of Pekin itself. The river is sealed
by ice for three months in the
year, the winter season 1n the
north of China being severe but
short.

At Tientsin I went on board
the steamer that was to take me
to Shanghai. This was not very
large, as the river can be navi-
gated only by small boats, and
consequently we were severely
tossed about when we reached
the Yellow Sea. The pleasure of
the trip was further somewhat
marred by the knowledge that

on the previous day another steamer
belonging to the same company
had been wrecked while making the same voyage!

The appropriateness of the name Yellow Sea struck
me very forcibly. The yellow colour of the water

This

> A

THE MECCANO MAGAZINE

The Great Wall of China

: .
E meg
' _I.. | I
. e
l..'_ » .-'II.

Another view of the Great Wall showing the
massive nature of the masonry
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1s due to the presence of mud brought down by the
rivers, chiefly by the Hwang-Ho or Yellow River,
The soil of the country through which this great niver
flows is a light mixture of sand and dust blown thither
by the strong north-west winds from the Gobi Desert
of Mongolia. The Chinese themselves call the Hwang-
Ho “ The Scourge of the Sons of Han,” on account
of the disastrous
floods and sudden
changes 1n course
to which it is liable.
According torecords
the lower portion
of the river has
changed 1ts course
nine times 1n the
last 2,500 years.
Before 1851 1t en-
tered the sea hun-
dreds of miles to
the south of its
present position, but
in that year 1t burst
1ts restraining dykes
and only settled
down to a mnew
course after caus-
ing wholesale de-
vastation.

A glance at a
map will show that there are few towns on the banks
of this river and none at all near its mouth. It 1s
not safe to live there, as the river is always liable to
overflow in spite of the utmost care on the part of
the Government. As it 1s not
navigable, the Hwang-Ho does not
at first sight appear to be of much
use in spite of its great length
and volume. It has been the chief
agent in bringing down from the
west the splendid light soil of
Northern China, however, and 1n
renewing its fertility. Thus it has
played the same part 1n China
as the Nile has played in Egypt.

The voyage from Tientsin to
Shanghai is about 400 miles 1n
length. The steamer first crosses
the gulf of Pe-chi-li, a large sheet of
water shut in by two peninsulas.
The northernmost of these is the
Liau-tung peninsula, and was better
known twenty years ago than it 1s
to-day. It was then the scene of a
famous siege. At its southern ex-
tremity is Port Arthur, then a
Russian fortress that offered pro-
longed and desperate resistance to
the attack of the Japanese. Several
fierce naval battles were fought in the
sea around this peninsula, Japanese
destroyers making repeated torpedo
attacks on the Russian warships 1n

the harbour of Port Arthur.

After passing between the two
peninsulas the ship turned south and very soon arrived
at Shanghai, the city that has become so well known
to everybody in the present year. (To be continued) +

4
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IX.—ELIAS HOWE AND THE SEWING MACHINE

LIAS HOWE was born at Spencer, Massachusetts,
US.A,, on 9th July, 1819. He was the son
of a hardworking farmer who sought to increase

his meagre income by sawing and planing timber and
grinding meal for other farmers in the district. Elias
was one of a family of eight, all of whom at an
early age became accustomed to doing their share
of the many minor tasks about the farm.

T'o Ehas it was always a great privilege to be
allowed to help in some small way in his father's
sawing and planing mills, for although he was
fond of the farm and its varied tasks, machinery
had an overwhelming fascination for him. His
father was wont to remark that ‘‘ the boy takes
after his uncles; they were never happy unless
they were working with tools and contriving new
ways of doing things.” _

He was a very observant and sensitive lad.
Despite his youth it distressed him greatly to 'see
how difficult it was in the home to feed and
clothe so many of them, and when only twelve
years old he came to a courageous decision.
Leaving home one day, he visited a neighbouring
farm and there secured a job in return for his
“ keep.” In defence of his action he later ex-
plained that “ there’ll be one boy less to feed
at home.” His chivalrous effort was de-
feated, however, by his frailty of health,
while a slight lameness prevented him
from undertaking any heavy work.
Somewhat  disconsolate, therefore,
he returned home and during the
next four years contented himself
with helping in his father’s mills.

At 16 years of age Howe again
left home and this time emigrated
as far as the town of Lowell, where
he secured an apprenticeship at a

cotton machinery works. 1here  py Barthelemy Thimmonier

he began to gain practical experi-

ence in the construction of power-looms and spinning

machinery, but once more misfortune dogged his steps.
I'wo years after he commenced work at Lowell a cotton
panic broke out that resulted in all the cotton mills in
the district closing down. Trade in Lowell was brought
to a standstill, and Howe found his job almost crushed
out of existence and with no prospect of early revival.

He therefore decided to seek work farther afield and

accordingly journeyed to Boston. There he ultimately
obtained work in the shop of a man named Davis, who

made and repaired watches, clocks and scientific instru-

ments.

Howe found his new job very different from

the previous one and extremely exacting. The strenuous

days were often brightened, how-
ever, by interesting conversations
that took place 1n the shop.
Davis was well-known as a skilful
craftsman, and would-be inventors
and other nstrument makers f{re-
quently called in to discuss with
him their various difficulties and
to ask his advice. One can
imagine how eagerly the lad listened
to these discussions.

One day there came to the shop
a man who had been trying to
imvent a Kknitting machine, but
without success. He discussed
the matter with Dawvis but {ailed
to 1impress him with the proposed
invention.  Presently Davis said
suddenly :  “ Why bother about
that thing? Why don't vou
make a sewing machine?”’
Whether the caller ever tried to
adopt this suggestion is unknown,

but if he did so he appears to

have failed for nothing further

was heard of him.
Howe was greatly attracted by this
1dea put forward by his employer and
he gave i1t a great deal of thought.
Gradually there grew up in his mind a
determination to produce a practical sewing
machine, and it was not long before the invention
of such a machine became his whole object in life.
e Inventsl Howe commenced his experiments in 1841, but

1t was many years before he attained success.
In the meantime his life was one of stern endeavour,

for although he worked long hours in Davis’s shop it
was rarely that his week’s wage amounted to more than

nine dollars.

Out of this small income he had to keep

a wife who was always more or less ailing. Their home
was In a very poor quarter and.he utilised an empty

garret for his work upon the sewing machine, often
labouring far into the night.
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At first Howe attempted to construct a machine that

would operate by reproducing the movements made by
the hand and needle of a person sewing, but after
many months of fruitless labour he abandoned this
idea as impracticable. Repeated failures did not
discourage him, and night after night he retired to his
garret and shut himself up with the problem.

lhe machine that Howe at
length evolved was a very
complicated and cumbersome
attair and 1t resembled the
abandoned model in having a
needle with a hole at the heel,
or blunt end. When this
machine was tried out it did not
work at all satisfactorily, and
although the harassed inventor
scrutinised the model over and
over again in order to find the
detect he was unable to do so.
At the same time the health ol
his wite grew worse and worse
and debts steadily accumulated.
He began to grow absolutely
desperate and he became more
and more convinced that every-
thing now depended upon mak-
ing his machine a success.

IF'rom the first Howe's father
had been one of the few people
who believed in the possibilities
of the invention, and when he
learned how seriously his son
was handicapped by adverse
circumstances he invited him
to remove with his family to
his house. This invitation
Howe accepted with gratitude,
and conditions were immediately
altered. He now had no worry
about his wife, who was well
cared for, and he was free to
devote his whole time to perfecting his invention.
Not long afterwards a disaster occurred in the shape of
a fire that destroyed his father’'s workshops, but just as
the outlook appeared to be once more hopeless a friend
named George IFisher, who also believed in the invention,
offered financial assistance, which was gratefully accept-
ed. lhe two men became partners, Fisher subscribing
immediately 500 dollars.

Once more relieved of his immediate anxiety, Howe
returned to work with renewed enthusiasm. The great
problem of what was preventing the machine from
functioning properly haunted him day and night and
the solution is said.to have come to him at last in a
very sudden and dramatic manner. One night he
dreamed that a savage king had commanded him,
under penalty of death, to construct a workable sewing
machine within 24 hours! At the end of the allotted

time the machine was unworkable and Howe saw himself
being led away for execution. As he walked along he

noticed that the sturdy native warriors who composed
his guard each carried a spear, the head or blade of which
was pilerced. In an instant he realised that he had
tound the solution to the problem of the unworkable
sewing machine—the needle must have the eye near
the point, instead of at the blunt end !

T'he dream ended abruptly and, with a feeling of
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exultation, Howe arose, dressed hurriedly, rushed to
his workroom and quickly holed a needle near the
point. It was the work of only a few minutes to adjust
the needle in the machine, thread it and try out the
model—and it worked !

Ihis 18 a particularly interesting instance of re-
imvention.

A machine with an eye-pointed needle and
an oscillating shuttle had been
constructed between 1832 and
1834, and the eye-pointed needle
had actually been patented
in England in 1841. There 1s
not the slightest doubt, how-
ever, that Howe was quite
unaware of this previous patent
and that he arrived at his
invention quite independently.

During the ensuing months
many minor improvements were
made to the machine and at
last, in 1845, Howe considered
his invention to be sufficiently
perfect to justify him in patent-
ing it. He therefore took his
machine to the Patent Oihce
at Washington and succeeding
in taking out a patent for it.
During his stay at Washington
he took the opportunity of
exhibiting his machine at a
fair, but although it attracted
a great deal of attention and
was greatly admired, no one
appeared to think of purchasing
it. In July of the same year a
practical demonstration of the
machine’s capabilities was given
by the inventor at a clothing
factory at Boston, where, 1n
the presence of a large gathering
of workpeople, a complete suit
of clothes was stitched on

the machine rapidly and with perfect success. -

The sewing machine patented by Howe was not the
first sewing mechanism to be invented, but 1t was thn;f
first of the type known to-day as “ lock-stitch machines,
in which the thread is so secured that it can only be
undone one stitch at a time, and by cutting. lhe
machines invented by Howe's predecessors, Saint and
Thimmonier, offered no such security. The thread
was guided through the material in such a manner as
to form chain stitches, and the whole length of this
stitching could be undone by pulling the exposed end
of the thread.

Thomas Saint was a London cabinet maker who
obtained a patent in 1790 for three boot and shoe
machines he had designed, each having distinctive
work to perform. The second only concerns us here,
and this was a machine for ‘‘ quilting, stitching and
sewing,”” and like the other two machines it could be
operated either by steam power or by hand. This
machine was the first single thread chain-stitch sewing
machine patented, but there is considerable doubt as
to whether Saint ever actually constructed a machine

from his design.

[t is of interest to note that the frame of this original
machine comprised a horizontal table and an over-
hanging arm as featured in machines of the present day.
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A vertical needle bar contained two eyeless needles. | of the material.

The first needle functioned vertically as an awl and
made a hole in the cloth. The thread was then led down
from a reel mounted on the arm of the machine and
mechanically laid across the hole. The second needle
was lorked at the lower end, and in descending it caught
the thread and drew it down through the hole. When
the forked needle withdrew, a loop of thread was left
on the underside of the cloth and this was then grasped
and carried along to the length
of one stitch by a ratchet, which
did not release it until the
forked needle, descending
with another length of thread,
passed through the loop.
I'he ratchet then let go of
the first loop and grasped the
new one made by the forked
needle as it again ascended.
As the new loop of thread
was drawn along as the
first had been, the latter

automatically tightened up
and formed a taut chain
stitch.

Barthelemy Thimmonier, a
tailor of St. Etienne,
France, patented
his  first sewing
machine 1in 1830. At
first he appears to
have had some suc-
cess, but in 1841 a
hostile mob destroy-
ed all his machines
then in use, number-
ing about 60. Thim-
monier was not dis-
mayed, however. He accepted this act as a challenge
and promptly constructed new and better machines,
in respect to which he took out a patent in this country
in 1848. It was claimed for these improved machines

- that they could make as many as 200 stitches per
minute, but nevertheless they did not bring the inventor
either fame or fortune, for he died in poverty in 1857.

Thimmonier’s machines were an improvement upon
that devised by Saint. The ““ table ”” upon which the
cloth to be sewn was spread comprised a hollow hori-
zontal arm with a hole in the upper side. Within the
arm was a hook, or ' thread-carrier,”” which was fed
with thread from a reel below. At each downstroke
the pointed needle fitted in the overhead vertical needle-
bar penetrated the cloth where it lay over the hole
and passed partly down into the arm. The movement
given to the needle was passed to the hook within
the arm and, by means of a sliding rack and pinion,
caused the hook to perform a partial turning move-
ment as the lower part of the needle appeared below
the cloth. By this means the thread held by the hook
was looped once around the barbed needle, around the
upper portion of which remained the loop brought
up on the previous journey.

As the needle ascended, the thread wound round
by the hook was drawn through the upper loop, which
then tightened and, as in Saint’s machine, formed
a chain stitch. Saint’s machine, however, formed
the chain stitch on the underside of the cloth, whereas

lThimmonier’s machine formed it on the upper surface

;

Howe's Sewing Machine.

Note the curved needle and vibrating lever in the
foreground

I'he material being sewn was held down by a forked
lever or pressed. foot projecting downward adjacent

to the needle, and was fed forward by hand after every
double stroke.

The machine that Howe invented and patented was
the first effective sewing machine to use two threads
simultaneously, and 1t possessed several original features.
lhere was no horizontal table or arm upon which to
lay the cloth to be stitched, but the latter was hung
vertically from strong pins, "or pointed projections
along the edge of a thin strip of metal forming what

\ was called the * baster plate,” and which could be

bent to coincide with any curved seam it was
intended to sew. When sewing was in progress
the baster plate holding the cloth moved forward
intermittently by means of a small pinion so geared
that 1ts teeth engaged 1n the holes in the plate.
1he rotary motion of the pinion was derived
from self-acting mechanism operating coinci-
dently with the machine needle and shuttle.

I'he single needle of the machine was curved,
and near the pointed end had an aperture,
or eye, through which passed a thread drawn
from a spool above. Along both the upper
and the lower sides of the needle was a groove
for the thread to
facilitate its passing
along. The needle
was fixed to a vibrat-
ing lever, and al-
though swinging in
a vertical plane, yet
penetrated the cloth
horizontally, passing
through for some dis-
tance before the

motion was reversed.
As the needle began to thread through the cloth on its

return journey a tiny loop of thread was left behind.
and through this there immediately passed a shuttle
drawing a thread and with which it was fed by a second
reel. The shuttle travelled in a shallow horizontal
trough, or " race,” and was thrown the length of this
race by blocks jerked by levers. The complete with-
drawal of the needle pulled the looped thread taut,
and also drew into the hole made by the needle the
thread passed through the slack loop made by the
shuttle. The various movements of the needle, shuttle
and ** baster plate feed ” were actuated by arms and
cams secured to a main shaft rotated by the turning
of a large hand wheel.

When his invention had been patented Howe made
every endeavour to sell his machines to clothing
manutacturers. He found, however, that although
they admired the result of his genius they were afraid
to instal such machines in their factories, lest by doing
the day's work more quickly fewer employees would
be required. Such a state of affairs, they declared,
would inevitably lead to riots by the workpeople, who
might even destroy the factories. As day followed
day without a machine being sold Howe became dis-
heartened, and finally decided to take his invention

to England in the hope that there he would find manu-
tacturers with enough courage to give it a trial.

Howe took a steerage passage to England and even-
tually arrived in London practically penniless. After
a long pertod of fruitless endeavour he made the
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acquaintance of a mill owner named F. W. Thomas |
of Cheapside who, perceiving a means of making a
handsome profit himself out of the invention, offered
Howe £250 for a machine on condition that he might
patent 1t in England, promising the inventor a royalty
of three pounds on every machine sold under the British
patent. Howe, in desperate need of money and think-
ing of the sick wife he had left in America, accepted
the ofier. Thomas also persuaded Howe

to construct a similar machine suitable

for the heavy work done in his factory. .
While the inventor was thus engaged
Thomas paid him the miserable salary
of 3 per week !

The factory owner lost no time in taking
out an English patent for the sewing machine ©
and on the machines subsequently built
In accordance with it he obtained a royalty
of £10 each, but he did not share any of
this profit with the unfortunate Howe.

Having lost all chance of making a fortune
by his invention in England, Howe de-
termined to return to America. By pawning

various personal belongings he obtained
sufficient money to

book a steerage pas-
sage and on the day
of departure conveyed
his baggage on a hand-
cart to the quay.
Howe arrived home
to find his wife serious-
ly 1ll, and her death
soon after his arrival
Was an even worse
blow than the dis-
covery that during his
absence 1n England
numerous rival inven-
tors of sewing machines |
had sprung up in
America. Forthwith
he began a series of

tained in the following year.

4 round a cylindrical shuttle.

-l-__-'-'.-l-l.| l.'

distance.

Sewing Machine patented by Isaac M. Singer in 151, and the forerunner of the
prosecutions for in- well known Singer Sewing Machines of to-day

fringement of patent rights. The legal battle con-
tinued intermittently over several years and huge
sums of money were spent by rivals in trying to oust
Howe, but finally his claims were established by the
courts and the validity of his patent guaranteed.

When these legal disputes came to an end Howe's
patent had still 13 years to run, and during that brief
period he amassed a fortune at the remarkable rate
of from £35,000 to £40,000 each year !

Howe did not live long to enjoy the great wealth
he had accumulated, for he died on 3rd October, 1867,
at Brooklyn, New York.

The sewing machines of some of the inventors against
whom Howe took legal action were very effective,
and the special features whereby their owners claimed
them to be improvements upon Howe’s invention were
in many cases quite ingenious. One of the best of
these contemporary machines was invented in 1849
by Allen B. Wilson, a journeyman- cabinet-maker of
Pittsfield, U.S.A. Tt is said of him that"he was wholly
unaware of the efforts of Howe and others to perfect
an efficient sewing machine, and therefore that he

did not produce his machine with any intention of
trying to outwit Howe.

machine business 1s of

patent. lLack of {funds,

use of tools and a workshop.

served their purpose.

cloth and move
original position, prior to again grip-
ping the material. There are thus

Wilson devoted all his spare time to constructing
his machine and when the model was completed and
worked to his satistaction he took it to New York where
steps were taken to procure a patent.

This was ob-

His invention became
known as the ° rotary-hook lock-stitch ™
and was claimed to be the first really practical sewing
|  machine performing a lock-stitch.

revolving hook that looped the thread from the needle

machine,

It embodied a

Wilson later formed a company to manufacture his
machine and also brought out an 1mproved design,
comprising the * four-motion feed,”
now found on all sewing machines.

The cloth table of this type of
sewing machine has a limited number
of movable surfaces that act as teeth
by rising a fraction of an inch and,
gripping the material on the under-
side, propel 1t forward a regulated
The teeth then release the

backward to their

four distinct motions
of the teed, as the
name given to this
arrangement 1mplies.

Mention must also
be made of another
inventor with whom
Howe came into con-
flict. This was Isaac
Merritt Singer, and an
1llustration of the sew-
ing machine invented
by him 1n 1851 1is
shown on this page.
This machine was also
of the lock-stitch type

but differed from
Howe's 1n several re-

spects, one of which
was the substitution
of a straight needle for the curved one favoured by Howe.
The needle was driven by a rotary shaft instead of the
vibrating arm common to earlier inventions.

Ihe manner in which Singer entered the sewing
interest.
knew all about the various sewing machines that had
been mvented and was well acquainted with Howe's
however,
from devoting himself to experimental work but at last
his desire to make a sewing machine became so great
that he approached two friends for assistance.
one of them he obtained a loan of 40 dollars and by
the other, who was an engineer, he was granted the

Unlike Wilson he
him

prevented

From

Singer set to work and after many days of intense
labour his machine began to take shape.
the parts were made by himself and, although crude,
At last the machine was ready
but for a considerable time could not be got to work.

When all the employees of the workshop had long
given the invention up in disgust Singer, still per-
severing, succeeded in getting it to operate, and even-
tually the machine was patented.
most familiar name in the sewing machine industry.

Many of

To-day Singer 1s the
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The Schneider Trophy Race

For the third time in the history of the
race Britain has won the Schneider Trophy,
the blue riband of the air.

This year the great international seaplane
race was flown over a course of 218 miles
in the Gulf of Venice on 26th September,
having been postponed from the previous
day on account of bad weather. b5ix
machines took part, two Supermarine-
Napiers and one Gloster-Napier repre-
senting Britain, and three Macchi-Fiat
machines representing Italy.

The race probably was the most thrilhing
in the historv of the contest which dates
back to 1913. Flight Lieut. Kinkead,
flying the Gloster-Napier, was first away
and was followed five minutes later by
Col. the Marquis de Bernardi, flying a
Macchi. The other competitors, alterna-
tively British and Italian, set off at intervals
of five minutes. At the end of his first lap
Col. Bernardi was forced down by engine
trouble, and lLieut. Kinkead dropped out
at the end of the sixth lap. ‘lhen, un-
fortunately, came the retirement of the
two remaining Italian machines, leaving
Flight Lieuts. Webster and Worsley, each
piloting Supermarine-Napiers, to fimish
the course to ensure DBritain's success.
The retirement of the Italians was a great
blow to their compatriots and 1s genuinely
to be regretted. ‘

[Lieut. Webster was the winner, and hs
time for the course, 46 minutes 20.28
seconds. showed an average speed of 281.54
m.p.h. ! His fastest lap, the fourth, was
Aown at 284.11 m.p.h.! Lient. Worsley's
time was 47 mins. 46.75 secs., averaging
27296 m.p.h. Flight Lieut. Webster's
speed, in addition to being a record for the
Schneider Contest, easily broke the
world's record for any type of flying
machine. The previous record, held by
M. Bonnet, the French pilot, was 278.5
m.p.hn. |

The British engines and machines stood
up to their work wonderfully. They were
specially built for the race but their power
has been kept a very close secret. 1t 1s
believed, however, that they developed
over 900 h.p. ! |

This is the first time that Britain has
been represented in the race by a con-
tingent organised by the Air Mimstry
and piloted by serving R.A.F. officers, and

it is a significant pointer to the quality of |

British aircraft that, on the first occasion
that our British manufacturers really have
been able to let themselves go, so signal a
triumph has been scored. The wonderiul
character of the victory is best illustrated
by giving the record of the winners during
the past six years and the average speed
at which the Trophy has been won,

‘ M.P.H,
1920—Belogna (Italy) ... e X025
1921—De B ti (Italy) e 117.4
1922—Biard (Britain) ... .. 146.5
1923—Rittenhouse (U.S.A.) ae 177.88

| 1925—Doelittle (U.S.A.) e 23257
1926—Bernardi ([taly) ... e 246,49
1927 —Webster (Britain) ... 281.54

It will be observed that the passage of
the last four contests, spread over five
years, has witnessed a doubling of the
speed of the successtul competitors.
Averaged over the five years (in 1924 pre-
parations were made for the race but
eventually it was abandoned) the yearly
speed increase has been 27 m.p.h., The
British win this year raised the figure by
35 miles and if the average increase is
maintained next year’s race will be won
at 310 m.p.h.1!! Britain’s task will be
the lightest next year, for our machines are
setting the pace and in addition we are
““at home.” It i1s a regulation of the
contest that the race is held each wvear
in the country of the previous year's
winner,

A fully detailed report of the race and a
description of the successful DBritish
machines will be included 1n a special
article to, be published in an early number

of the “M.M."
€
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Air Transport in Malaya

The Air Survey Company has reported
favourably on the project for an air
service in Malaya, and two sets of designs
for special aircraft for this service have
been prepared. Both-types are :li-metal
monaoplanes. One will be propelled by
three engines of 450 h.p., and will carry a
crew of two, with accommodation for 18
passengers and one ton of freight. The
other machine will have one engine of 450
h.p. and, also carrying a crew of two,
will accommodate six passengers and
180 1bs. of freight. The range of the
larger machine will be 275 mules and of
the smaller 350 miles.

The main operating base of the service
is to be at Singapore where a large hangar,
slipway, offices and stores will be con-
structed. A similar airport with workshop
is to be erected at Penang, where the
| manufacture of spare parts also will be
undertaken. Port Swettenham is another
proposed calling point and 1f satisfactory
arrangements can be concluded, extensions
to Belawan, in Sumatra, and Batawvia, 1n
Java, will be opened. Eventually the
service will be linked up »2a Rangoon and
India with England.

A company under the name of " Eastern
Airways Ltd.”" is to be formed to work the
scheme, which has received the approval

of the Governments concerned as well as
that of important shipping lines and
commercial firms.

World’s Altitude Record

The altitude record for all types of
aircraft established with a balloon by
Capt. Hawthorne C. Gray of the United
States Air Corps, reported in our August
" Awr News,” has been confirmed by the
United States Bureau of Standards. The
officially recorded height is 42,470 {t.
This record, however, has been beaten
already by Lieut, C. C. Champion, of the
United States Navy, flying an aeroplane.
The height recorded on his barograph was
48,000 ft. During the descent the machine
caught fire but Lieut. Champion succeeded

n landing safely.

® * s *

Ssmart Piloting Work

The R.A.F.'s second attempt to make
a non-stop flight from England to India,
like the first, was unsuccessful. But it
gave the opportunity for an exceptionally
smart piece of work on the part of Flight-
Lieut. Carr, the pilot. The machine was
started up with approximately 1,100 gallons
of fuel on board, this representing a weight
of nearly 3 tons. OSuch a load would be
dangerous 1n an attempt to land the
machine, and it was clearly understood
before the flight commenced that to
attempt to land before at least 10 hours’
flight had been accomplished, would be a
task fraught with considerable risk. The
machine, a Hawker-Horsley Rolls-Royce,
has a very lhigh landing speed, vet, when
the first hour of the flight disclosed a
defect 1n an o1l pipe, Lieut. Carr decided to
make an attempt to save the machine
rather than take to the parachutes and
let the machine crash. When it was seen
that the machine was making an attempt
to come to earth, preparations were im-
mediately made to deal with a nasty crash.
The preparations fortunately were un-
necessary, for the two occupants of the
machine not only escaped hurt, but also

succeeded 1n landing the machine without

the slightest damage.

e * »

Kharfoum-Kenya Air Service

Experimental fights on the IKhartoum-
Kenya air route have been recommenced.
Readers will remember that the original
machine, the de Havilland-Short-Jupiter
" Pelican ' was wrecked when rising from
the Nile for its first flight from Khartoum.
The machine has been repaired at the
Grecian factory laid down by the Blackburn
Co., who are indirectly interested in the
company operating the service.

On this route, by the way, there is a
natural up-and-down line. At an altitude
of 10,000 ft. and abowve, there is an almost
permanent north wind blowing, while

below this there i1s a continuous stream
of air from the south.

e
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Aviation Possibilities in South America

The Brazilian Government are watching
with keen interest the development of
the new commercial airway opened recently
by the Peruvian Government between

San Ramon and Iquitos. Probably no-
where in the world is there greater scope
for aerial development than in South
America, This great continent lies prac-
tically undeveloped save on the very edge
of its coastlines, Its
raill communica-
tions are poor and
trans-continental
communication 1s
possible in many
places only by
steamer. Journeys
that now require
several weeks to
accomplish might
be reduced to a
matter of days, or
even hours, by aero-
plane.

Thenew Peruvian
undertaking is a
twice-weekly ser-
vice between San
Ramon and Iquitos
and forms a new
link between the
Peruvian  hinter-
land and Lima, the
capital, on the
Pacific coastline,
The more difficult
crossing of the
Andes between San
Ramon and the
coast will be car-
ried out by fast
motor and rail.

The service is

:
:
:
1
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the Peruvian Naval

Alr Service, and six machines, including
four seaplanes, are in use. The seaplanes
are intended for the section running almost
parallel with the Ucayali and Pachitea
Rivers, between Pueto, Bermudez and
Iquitos. The total time to be occupied
by the journey between Lima and Iquitos
1s two days, of which 15 hours will be spent
in the train and on the road between Lima
and San Ramon. The aerodrome at the
latter place will be left on the morning
following the departure from ILima, and
allowing only for a descent at Masisea for

refuelling, the flight to Iquitos will occupy
from five to six hours., The same journey
by river steam boat, canoce, and jungle
trail would occupy from two to three
weeks | No more striking example of the
possibilities of air transport in South
America could be desired.

The Brazilian Government’'s interest
centres mainly on the possibility of ex-
tending this service completely across the
continent to Para at the mouth of the

River Amazon on the Atlantic. A service
such as this would reduce the period of the
trans-continental journey from four to

eight weeks to four to five days. It would
be necessary to extend the Peruvian line
to Letecia on the Peruvian frontier to link

up with the Brazilian service. A con-
siderable time must elapse, of course,

before such a service could be put into
operation, for little is known of the Ama-
zonmian jungles, in fact, only three pilots
have anything beyond a slight know-
ledge of the region. There would seem
to be scope for the employment of seaplanes.

d
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The D.H. ‘‘ Tiger Moth "

The new de Havilland * Tiger Moth ”
has quickly created a good impression and
it 18 a matter of congratulation for all
concerned that already it has established
two air records that can definitely be
claimed as British. Admittedly the records
belong only to the world of light aeroplanes,
but the performances serve as a demonstra-
tion of what the British aircraft manu-
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A Loening all-metal amphibian aeroplane, equally at home on land or water

facturer can do when he really sets out to
produce record-breaking machines.

Captain Hubert Broad, flying the
" Tiger Moth,” not only set up a world’s
speed record of 186.47 miles per hour, but a
few days later, without any alteration of
the machine's equipment, attained an
altitude of 20,000ft.! This is ample
evidence that the " Tiger Moth " is no
freak machine.

In two important factors the * Tiger
Moth " was handicapped during the
ciimb. The carburetter setting was for
speed, and the propeller used was the
same as that fitted for the speed flight.
The de Havilland Company may well be
confident that, with necessary adjust-
ments, the machine can increase its height
record to something in the neighbourhood
of 30,000 ft. The machine is equipped
with a D.H. engine, specially designed for
the " Tiger Moth,” and developing ap-
proximately 113 h.p.

* * * *

Finding the Height of Clouds

Special apparatus is being tested at
Croydon Aerodrome for finding the height
of clouds for the guidance of night-flying
airmen. It consists of a 500,000 c.p.
searchlight throwing a beam wvertically
on to the clouds, and a theodolite through
which to observe the point at which the

beam strikes the clouds. The angle ob-
tained and the distance of the theodolite
from the searchlight are all the observer
needs to ascertain the exact height of the
clouds.

Alaska for Aerial Survey

Civil Aviation Progress

In August last Imperial Airways cele-
brated their 8th birthday, or rather the 8th
anniversary of their predecessors’ first opera-
tions. Since that day British lines have

carried over 100,000 passengers and a total
of 7,000,000 miles has been covered. Un-
fortunately, Britain to-day takes almost a
back seat in civil aviation matters despite
the enormous superiority of its machines

and operating con-
For
example, the great
Deutsch Luft-
Hansa combination
beétween January
and June of this

year covered over
2,426,000 miles,
this mileage com-
paring with
3,816,000 {for the
whole of 1926, In
the same period
42,814 passengers,
as compared with
56,268, were car-
ried. It must be
remembered, how-
ever, that Germany
1 1 almost a
unique position for
the operation of
air lines. It lies
in the centre of the
maost important
part of Europe and
consequently  its
enterprise in push-
ing forward its
natural advantages
has reaped a wvast
reward. On the
other hand, the
aertaldevelopments
in the German in-
terior alone are enormous. Almost every
town of any size possesses its own aerodrome,
from which small feeder services connecting
with the main international trunk lines are
operated. It is not surprising, therefore,
that such great figures can be shown.

The pessimists who decry the progress of
British commercial aviation, and point to
the great Continental organisations to illus-
trate their arguments, have overlooked the
vital factor. In Britain there is not the big
scope that exists in countries with vastly
greater areas and less highly developed
alternative means of transport. British
aviation cannot extend indefinitely into
other European countries, for they would
not allow it. Our existing Continental
services are worked on a reciprocal basis,
lines from the countries into which we work
running into Britain in return., The
future of DBntish awviation lies in the
Colonies and the development of inter-
Empire air routes. And progress in that
direction 1s being made steadily.

In the meantime plans are being dis-
cussed for the operation of at least three
internal air services in Great Britain,
Proposals are on foot for a service down
the East Coast of England between
Aberdeen and London, calling at Dundee,
Edinburgh, Newcastle, and other prin-
cipal east coast towns. Another ser-
vice 1s projected from Liverpool, calling

at Manchester and Birmingham. A
third service, that of the projected mail
transfers at Queenstown for the Con-
tinent, was mentioned in the “M.M."”
last month.

I o e e e e e e e e e e
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II.~.THE REARING OF SILKWORMS

AST month we traced the early history of silk
manufacture : this month we shall describe
the brief but remarkable life of the silkworm,

and the evolution of the wonderful silk cocoons.

In India and other Eastern countries a considerable
amount of silkworm rearing, or sericuliure as it is called,
1s still carried out along primitive lines by individual
“farmers”’ working on a small scale. But there are
nowadays also es-
tablishments known
as ‘"silk farms,’”
which are devoted
entirely to the rear-
ing of silkworms in
large quantities,
These farms are to
be found in India,
China, Japan, and
to a smaller extent

in France and
England.
lhere are many

hundredsof varieties
of silkworm moths,
which may  be
divided broadly 1n-
to two types—
those that feed
principally on oak
leaves and to some
extent on the leaves
of other trees, and
those that live al-
most entirely on the
leaves of the mul-
berry tree. The silkworms reared in Europe are mostly
of the mulberry feeding class and therefore it is this
type of silkworm moth that we shall follow through
the various phases of its short existence of six or seven
weeks.

At a modern silk farm the female moths are induced
to lay their eggs on sheets of paper or linen cloth which
can be readily transferred from one place to another
as required. There 1s little difficulty in persuading
the moths to do this, for centuries of domestication
have practically eliminated their ability to fly and so
escape. lhe eggs, which number from 300 to 400,
are laid in August. They are almost circular in shape
and somewhat flat and their minute size may be gauged

Feeding silkworms with mulberry leaves.
stages of cocoon spinning

from the fact that 40,000 of them weigh only one
ounce ! These tiny eggs are first of a pinkish colour
but after a few days they commence to deepen to a
brown tone and subsequently to a reddish-grey. Ulti-
mately their colour 1s either a greenish-grey or a slatey-
grey according to the breed.

It is of the greatest importance that the eggs should
not develop into caterpillars until there is an ample

supply of freshly-
STOWI mulberry
leaves for them. At
silk-farms, there-
fore, the trays of
minute eggs are
carefully placed in-
to cold storage for
the winter, as low
temperature effec-

tually retards their
development. In

China the old-
fashioned method of
achieving this pur-

pose was to put
the eggs Into jars
that were stood

partially immersed
In a current of ice-
cold running water,
and this method 1is
still in common use
by the small tarmer.

With the return of
the mulberry plants
to leaf in the fol-
lowing May the silk farmer prepares for many busy
weeks ahead, for the time has now arrived when the
evolution of the season’s silkworms must be resumed.
The trays of eggs are withdrawn from cold storage
and the eggs carefully placed on new mulberry leaves
laid out on open shelves in a warm, but well-aired room.
At the time the eggs are transferred to the shelves the
temperature of the room 1s about 75°F. and during the
following six or seven days it is increased by roughly
2°F. per day. OSometimes the hatching of the eggs is
hastened by placing them in open packages in small
incubators. '

As the time for hatching approaches, the eggs change
to a light colour. The protecting shells become so

In the upper tray are silkworms in various



nearly transparent that the outline of the caterpillar
curled up within can be faintly discerned. A brownish
curved mark on the shell denotes its7position, while a
tiny dark spot shows the position of the head. l
The actual hatching of the silk-
worm egg 1s interesting, especially
if watched through a good magnify-
ing glass. In extricating itself from
1ts shell the caterpillar always breaks

through at the rounded side of the
shell and never through the fiat

surfaces. This tiny creature that
chews 1ts way to freedom is barely

1/12th of an inch in length—too
small for its various characteristics
to be easily seen by the naked eye.
The body of the caterpillar is
largely covered with tufts of dark
hair, which a magnifying glass
shows to be growing from a number
of minute warts arranged in rows.
It these hairs were to be removed it would be seen that
the tubular body of the insect is divided by dark rings
into 12 annular segments. Where these dark markings
occur the body 1s slightly constricted, as is also the
case with caterpillars other than those of the silk moth.

The three segments immediately behind the head are
difficult to distinguish, as the protecting skin is usually
considerably wrinkled, but from the
underside of each of these portions
there projects what appears to be a
pair of hooks, but which actually

are the caterpillar’'s real legs. Be-
neath segments six to nine are four

pairs of *‘claspers.”

T'he baby caterpillar soon com-
mences to eat ravenously, and in
the course of the first few days of its
life rapidly fills up its loose skin
which, although very elastic, does
not grow like the rest of the insect.

About the fifth or sixth day this
skin becomes uncomfortably tight
and at last the silkworm loses its
appetite and presently stops eating.
This rest marks the end of what is known as the silk-
‘worm’s ‘* first age.”

Despite its extreme youth the silkworm has been busy
growing a second skin beneath the first, and the time has
now arrived to cast off the latter. Having selected a
favourable place amid the mulberry leaves the silkworm
raises the fore part of i1ts body, grasps the support it
has chosen and runs a few silken
threads across to just strengthen
matters, meanwhile holding on
tenaciously with 1ts claspers to the
leaf beneath it. On completion of
these manceuvres i1t rests awhile,
remaining so absolutely passive that
the French regard 1t as the
“sleep” of the silkworn.

Immediately the siesta 1s over
the crucial task of skin-changing
cominences. The caterpillar
thrusts forward its head, a swell-
ing of the raised forepart of the
body - becomes noticeable and
suddenly the old skin splits at
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Photograph showing the comparative sizes of eggds,
mulberry leaves and calerpillars newly-hatched

Young caterpillars (see next page)
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the head. After wriggling its head free of the undesired
covering, the silkworm slowly draws out the front half
of 1ts body. By muscular action it now pushes the old
garment off backward and soon the entire silkworm
becomes visible, resplendent in a
new skin, and with the old skin left
8 behind 1n a pathetic heap, the shell

i of the claspers still holding on to
the leaf!

The new skin, like the first one,
4 1S loose-fitting and as the silkworm
i~ Irees itself from the latter i<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>