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THE GYRO WILL MAKE THIS POSSIBLE
(see page494)
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BRITISH MADE BY INTERNATIONAL MODEL AIRCRAFT LTD.

Here is a model aeroplane at a price strong but light springy Aluminium Alloy.
you CE’IL.I"'I all afford. Strﬂng!}f made and THE MODEL 1S UNHARMED RY

attractively finished. It will fly for a

distance of 300 fr. at & height of 30 fr, It ACCIDENTAL IMMERSION IN WATER

will also rise off the ground. AND WILL NOT SINK. Ideal for seaside
Patented twin-spar fuselage construction ©f country.  Nothing to tear and packs

with shock-absorbing main plane attach- flat into a strong carton.

ment, especially made to withstand rough Be sure and get a 2d. bottle of the

handling and hard knocks. Airscrew special F.R.O.G. Lubricant for the elastic

shaft has patent universal joint. Under- motor.  This will enormously improve

carriage, wing struts and rudder of very the performance of your model.
PATENTS PENDING

SPECIFICATION

LENGTH ... N 14 ins.
WING SPAN - 15 ins.
LENGTH OF FLIGHT .. . 200 ft. \ |
HEIGHT OF FLIGHT ... 30 ft.

F R O G
LUBRICANT

take a ‘TERN’ with you &'

successful flights.
The best for any

On Sale at Stores and Toy Shops—If your T s
dealer cannot supply write to:—

SOLE CONCESSIONAIRES :

LINES BROS. LTD. woroen roo, Lonbok, sw.1s.
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Editorial Ofhice :

F Binns Road
Liverpool 13

England
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With the Editor

The Father of Photography

On the 3rd of this month occurs the centenary of the death of
Joseph Nicéphore Niepce (1765-1833), a French scientist who 1s
usually regarded as the inventor of photography. Niepce was a
dreamy, imaginative boy, and did not seem to be attracted towards
any definite occupation. In due course he served in the army,
and was on active service in the I'rench Kevolutionary Wars.
[1l-health compelled his retirement in 1794, and he was given an
official appointment that he held for seven vears, and then gave it
up in order to devote himself to mechani-
cal and chemical research.

About the vear 1811 Niepce became
interested in the art of lithography, or
printing from stone, then recently
invented. In his own experiments he
substituted a plate of tin for a hitho-
eraphic stone, and in 1813 the idea
occurred to him of printing pictures
on his plates by means of hght. What
he had in mind was a camera in which a
lens formed an image on a plate coated
with some material that would be
changed by the action of the hght
falling upon it. Eventually he discover-
ed that asphalt, after exposure to light,
became less readily soluble in o1l of
lavender. He exposed in a camera for
several hours a plate covered with a fiilm
of asphalt, and developed the resulting
picture by placing the plate in a dish
ot the oil.

This process was very crude, and did
not seem likely to be of much practical
value. An exposure of from seven to
eight hours was normally necessary, and
even 1f the photographer was fortunate
enough to be favoured with a specially
bright day, this time could not be reduced
to less than three hours. These times
contrast sharply with those now required,
for with fast modern plates or films, and
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Seeing the World

One of the most interesting and surprising developments of
the depression in the shipping world is the introduction of short
cruises for holidaymakers. Until quite recently the giant ocean
liners were used almost exclusively on the shipping routes across
the Atlantic Ocean, or to South Africa, India, the Far East and
Australia ; to-day active employment is being found for many of
them on short pleasure excursions. The ** Mauretania,” for
iInstance, makes voyages to Madeira; the ‘* Homeric'' visits
the shores of Portugal, Spain and
Morocco; and other famous vessels
take their passengers southward to the
Mediterranean, or northward to the
ljords of Norway, the capitals of the
countries round the Baltic Sea, and
even to Spitzbergen 1n the Arctic Ocean.

This policy has proved remarkably
popular, and thousands ol people are
seizing the opportunity afforded them of
seeing other lands 1n a convenient and
easy manner. Before short cruises
became fashionable a wvisit to, say,
Tangier on the North Coast of Africa,
was a comparatively serious under-
taking. Now a call there 1s merely
an interesting incident in an attractive
tour that enables those taking part in
1t to see a little of life in Northern
Africa, a world that 1s so different
from our own. Malta, the Riviera,
[taly, and distant places in the Medi-
terranean or elsewhere can now be
visited at comparatively small cost.

The popularity of short sea cruises
seems to be due to a combination of
many attractive features, prominent
among which 1s the complete lack
of trouble or worry. Everything is
arranced beforehand, and all that
passengers have to do 1s to enjoy
themselves 1n the way that appeals

a camera fitted with a wide aperture lens, Joseph Nicéphore Niepce, inventor of photography. to them most. Those who are old,

vood results can be obtained with
exposures of as little as one thousandth of a second or even less.
Much hard work had to be gone through before success was
attained. Niepce persevered with great determination, however,
trying all sorts of materials, and at last, with the help of L.. J. M.
Daguerre, a scene painter, he discovered a more rapid process that
led to a great advance. In this process a polished silver plate was
exposed to the vapour of 1odine, a chemical element that was then
obtained from seaweed. A coating ol silver 1odide was thus formed
on the plate, and an 1image was produced on this coating by the
action of hight when the plate was exposed In a camera. The
image was made permanent by washing the plate in salt water,
I'his new method had many drawbacks, for the pictures were very
taint even aiter hours of exposure ; and Niepce died before the
practical difficulties were overcome. After his death Daguerre
found that mercury vapour had a surprising effect on an exposed
plate, transforming the faint or even invisible image into a clear
picture. As the result of this discovery he was able to take
portraits with exposures of only half-an-hour, and Daguerre’s types,
or daguerrotypes as they were called, became very popular.
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or fat, or merely lazy, can spend the
whole of the trip if they wish in lounging at their ease in the
sunshine and fresh air. For those who are more energetic there
1S an endless succession of games and sports. Many of these were
originally introduced with the object of lessening the tedium of
long voyages, but they have been developed to a surprising
extent. Practically every form of recreation that can be carried
on satisfactorily within the limited space afforded by the deck of
a liner 1s now available.

Another important advantage of the cruising holiday 1s that
the voyage may be pleasantly broken by shore trips at various
places, providing an opportunity of obtaining close-up glimpses
of foreign life without any possibility of getting lost or into
dithculties of any kind. Almost every holiday-cruiser takes with
him a camera of some kind, and these shore trips provide an
almost 1nexhaustible supply of interesting subjects.,

l.ast year many people prophesied that the ' cruising craze,
as they called 1t, would not last, but this vear the demand for
accommodation 1s greater than ever. Short cruises, 1n fact, provide
ideal holidays, and they have certainly come to stay.

1
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-~ A Bavarian M in Railway
avarian Mountain Raillway -
- Built for Oberammergau Visitors .
B By Robert Peer ]
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BERAMMERGAU and the
inseparably linked in the minds of most people,
and vet comparatively few people know why

: [t will therefore not be out

of place to refer to the reasons for this relationship

before describing a recently-completed railway that |
was built specially to serve the great mfiux of visitors

there 1s this associlation.

drawn to Oberammergau every
10 years, and to add to the
pleasure of other tounsts 1n
the meantime.
Oberammergau dates back
to medieval days, and for
centuries its inhabitants have
devoted much of their energy
and talent to the carving of
crucifixes, rosaries, and 1mages
of saints, and te the making of
wooden toys and similar
articles. It was not until the
world generally learned of the
Passion  Play  pertodically
enacted in that Bavarian wvil-
lage that the place assumed
a wider and deeper significance.
This ancient community hes
on a route traced by Roman
soldiers and tradesmen bound
to and from the shores of
the Mediterranean 1,000 or
more years ago. It 1s situated
about 45 miles to the south-
west of Munich, and in that
section of Germany known
as Upper Bavaria. The village
is set 1n the picturesque vallev
of the Ammer River, and
nestles among the foothills of
the Alps. The region 1s one
of great scenic beauty, and it
1s not hard to understand how
the simple-hearted people of
Oberammergau in theiwr com-
parative isolation have re-
sponded with a marked 1n-

tensity of feeling to the spiritual appeal of hife.

In 1632 Oberammergau, with other sections of Bavaria,
was swept by the plague; and between the autumn
of that vear and July of the succeeding year no fewer
than 84 persons succumbed to the dread disease. The
| numbered scarcely
Appalled by the ravages ol the scourge, and fearing |
that it would not cease to take toll until all were stricken,
the willagers pledged themselves to give a Passion |
Play every 10 years if the hand of death were stayed.
After the making of that solemn vow, so tradition
has it, no more of the inhabitants died of the plague.

The original form of the play is attributed to the |

commumty at that time

Passion Play are

village schoolmaster,
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Two views of the cableways uscd in the course of constructing the Bavarian
Zugspitze Railway,

600.

orchestra of 50.

monks of Ettal, who dwelt in a monastery situated
a little higher up the valley. _
was modified 1n the course of succeeding decades, and
the form of the play was carefully revised by the Parish
Priest of Oberammergau early in the 19th century.
Music for the dramatisation was composed by the
one Rochus Dedler, in

Undoubtedlv the text

1814,
['he first Passion Play was
given 1n 1634, and since then

the presentation at regular
intervals has been deemed
a sacred duty. For sub-

stantiallv three centuries the
pledge has been kept that
was made when the people
of Oberammergau feared their
extinction. For more than
200 years of that period the
giving of- the play entailed
a heavy monetary loss, which
was met without murmur by
the commumty and the church.

As early as 1840 attend-
ance at the Passion Play
had become so large that
the existing theatre, although
capable of seating a wvast
number of people, was too
small for the purpose. Em-
perors, kings and princes found
themselves guests 1n  the
Bavarian village side by side
with humbler folk, who had

journeyed {from all over the

world to witness the unique
spectacle. That situation led
to the construction of an
open air theatre that could
accommodate a greater num-
ber., After the Great War
the theatre was again rebmlt
on a more elaborate scale,
and 1t can now seat an aucdi-
ence of considerably more

than 6,000, In 1900 there

were more than 200,000 visitors to the Passion Play ;
in 1930 the combined audiences numbered more than
300,000, of whom 50,000 were from the United States.

In the prescribed years the Passion Play 1s given
during May, June, July, August and September on
every Sunday and holy day, with two exceptions,
and also on every Wednesday from Ist July to the
middle of September.
8 am. and ends at 6 p.m., with an interval of two
hours in the middle of the day.
characters, a choir of 45, and two soloists, and an
With the supernumeraries repre-
senting soldiers, crowds, etec., the total stage personnel

FEach performance begins at

There are 55 principal




The towering Zugspitze viewed from the shore of Lake Eibsee.

is something like 700. For some time now the Passion
Play has made handsome returns upon the outlays,
and after all expenses have been met the surplus 1s
devoted to the good of the community.

The principal parts are commonly hereditary in
certain of the village families, and assignments for
these parts are made with regard to the moral character
of the actors and their
dramatic ability. The 1n-
habitants look wupon the
plav as an act of religious
devotion, and they strive
reverently to portray the
biblical characters they are
called upon to represent.
In this they are carrving
ount communal tradition.

The average stay in Ober-
ammergau of the Passion
Play wvisitor does not exceed
parts of three days, and
as the willage 1s 1n the
midst of a mountain region
of great scenic charm, 1t 1s
natural that a considerable
proportion of these tourists should want to linger awhile
in the neighbourhood to see some of the many points
of interest in the countryside. One of these centres
of attraction is Garmisch-Partenkirchen, the well-
known Bavarian health resort. Bevond this place
rise the towering crests of the Bavarian Alps, which
are dominated by the highest mountain in Germany,
the famous Zugspitze, with an altitude of 9,738 it.
The Zugspitze lies on the border between Austria and
(rermany, and just before the summer of 1930 a cog-
wheel railway was constructed that links the mountain
with Garmisch-Partenkirchen. This enabled visitors
to the Passion Play to make, without dilticalty, a
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The heavy white line and the dotted section indicate respectively the open and the tunnel divisions ol tne bavarian
Zugspilze Railway.

trip in the glacial region of that mountain top.

The Bavarian Zugspitze railway must be distinguished
from the Austrian one, which was constructed several
years ago, and traces its route on the Austrian side of
the mountain. The latter is really an electrically-
operated aerial cableway, which 1s capable of transport-
ing 19 persons per trip, and requires 20 minutes to reach
the summit of the Zugspitze
and to return to the starting
point. The Bavarian line on
the other hand 1s a regular
mountain railway about 1]
miles in length that can
carry 150 people 1n each
train. For 3.25 miles ot the
run it is a traction line, and
from there onward it 1S a
cogwheel railway, of which
the first two miles have a
maximum gradient of 11.85
per cent. and the remaimng
stretch an average gradient
of 25 per cent. At a height
of 4,950 ft. it enters a tunnel

A typical street scene in Oberammergau. and ATIIVES i_].}r a Eﬁrpt}]}ti 16

course at the uppermost station of Platt on the Plattach
glacier. The total length of the tunnel 1s just short
of three miles, and itis 11 ft. 4 in. in width and 15 ft. 5 in.
in height.

The construction of the tunnel was started simul-
taneously at four points, namely, the lower portal at
an elevation of 4,950 {t., Adit No. 1 at 5,100 ft., Adit
No. 3 at 6,600 ft., and Adit No. 4 at 7,200 ft. Adits
Nos. 3 and 4 were situated in the middle of the northern
vertical wall of the mountain mass. Special preparatory
work was necessary to provide access to these adits,
because of the steepness of the rocky walls and ot the
daneer of avalanches of stone in summer and snow 1n
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The thealre on the outskirls of Oberammergau where the Passion Play is performed.

winter. Two Ingersoll-Rand portable compressors were
assembled at the foot of the palisade that rises almost
sheer for 3,000 ft., and with the air power provided
by these machines were operated pneumatic hammers
that cut the clinging patches by which the otherwise
inaccessible sites of these two adits could be reached.
The compressors had previously been dismantled and
their several parts packed on mule back up the moun-
tainous approach to their working position at the
foot of the rock wall.

Before tunnel driving could be
started at Adits 3 and 4 the rock
had to be cleared away at each
place by drilling and Dblasting so
that the tunnel men could have
a foothold to do their work. This
blasting had to be done with the
utmost caution, and 1in this manner
an operating base was provided at
each of the adits for a cableway
station, quarters for the workers,
and a chamber in which to erect
stationary compressors,

The tunnel was driven by first

that height the portable compressor used to provide
air for the rock drills gave no trouble, and greatly
facilitated the rapid execution of the work. The hotel,
which 1s situated at the summit of the Zugspitze, is
typically modern, and is capable of accommodating
400 guests.

lhe completion of the Bavarian Zugspitze railway
brought one of the most noteworthy engineering jobs
in Europe to a successful conclusion. The men in
charge of the work were obliced to
surmount egreat diffhiculties, and to
guard continually against many
dangers, owing to the exceptional
heights and the steepness of the
mountain sides. Rolling boulders
and avalanches of stones were almost
daily occurrences, and care had to
be exercised at all times to protect
the workers, machinery and equip-
ment from the destructive onrush
of these masses. In spite of the
many obstacles and hazards this
technically interesting railwav was
made ready for service within the

ELdVEl!lﬂillg.{ d I.'J(}t'tl:-ﬂ] ]1911{.’“!1;’ L O Portable compressors hEinEf cnnvn}*edE_Ln seclions up a short }}El'iﬂﬂ of WO Vears EHHL
the full width of 11 ft. 4 in. and 9 ft. NETNEBEnRe SI0M B Bkt thanks to the foresight and ex-

in height, after which enlargement to full profile followed
at a distance of approximately 300 ft. to the rear of the
bottom heading. Where the bottom heading was
In soft rock it was driven with hand hammers: but
when hard rock was encountered the driving was done
with drifters mounted on vertical columns. The tunnel
was advanced at an average rate of 16 ft. every 24 hours.

The last section of this system is, to be exact, not
a raillway but a cableway, and it extends from the
Plattierner—the uppermost portal of the tunnel, which
lies at an altitude of 8,000 ft.—to the topmost station,

which 1s about 9,000 ft. above the sea. In preparing

the anchorage for the upper end of the cableway and
tor the site of the hotel that now stands there, a good
deal of drilling and blasting had to be done. Even at

|

perience of the officials in charge, accidents were
relatively few.

For permission to reprint this article and for the
1llustrations we are indebted to the courtesy of the
bditor of the " Compressed Awr M agazine.

- 1 e 4

Bavaria is a little smaller than Scotland and has a
population rather less than that of Scotland and Wales
together. It 1s an agricultural country, producing large
quantities of grain and hops. The capital is Munich, a
beautiful city of some 680,000 inhabitants, on the River
Isar. Another famous city is Nuremburg, the home of
Hans Sachs, the great poet and playwright of the
16th century. Albrecht Diirer, the painter, also lived
here.
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: eccano Used mn Real Engineering
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. Remarkable Applications of Standard Parts -
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ANY 1nstances have been mentioned from time to
time in the “M.M.” of the successful use of
Meccano in actual engineering jobs. This month
we are able to publish details of some interesting me-
chanisms devised by Mr. E. Bannister, of
Chudleigh, Devon, an engineer who for
several years has been in the habit of £3
utilising Meccano parts in the course
of his work.

Some time ago Mr. Bannister had
occasion to carry out repairs to a
250 kW dynamo, the commutator of
which had become considerably worn g
with constant use. 1he commutator
measured 15in. 1n diameter and
143 1n. across the face, and owing to
the wear that had taken place in the
track of the brushes it needed to have
approximately +% in. turned off its
diameter. The upper illustration on
this page shows the commutator end
of the dynamo, and
alongside it can be seen
an ordinary lathe slide
rest fitted up for the
purpose of re-turning
the commutator. The

!

. ,.T-'
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Chain after use being found to be just under five per cent.
Shortly afterwards Mr. Bannister wished to test out a

special lift controller. IFor the purpose of this test it was
necessary to reproduce, automatically and alternately,

the function of operating what on
the actual hift would be the " up ”
and “ down”’ push-buttonswitches.
1he mechanism that he ulti-
mately used for the test is

shown 1n the lower illustration.
It consists of a system o

mercury switches arranged so
that they could be tripped
alternately and at given in-
tervals. The controller com-
prised two main “up’ and
“down '’ contactor switches
and a number of what are
known as dashpot-controlled
switches : and was connected
 through a 220-volt D.C. supplv
L to the hft-operating motor.
' The motor was given a load
by driving direct a generator
short-circuited through a re-
sistance. ,
lhe power for driving the

r el ; : This illustration shows the commutator end of a 250 kW dynamo, with a lathe slide rest | £ :
only slide rest available driven by Meccano Sprocket Chain and gearing rigged up for the purpose of re-turning test I'l"lEC]'l&Il]hl’Il was obtained

for the job was a heavy the commutator. from the " Thirlmere’ water

and cumbersome one that had a travel of 17 in. on
the shide, and weighed 2 cwt.

In order to avoid the long and tiring task of feeding
the cutting tool by hand, Mr. Bannister set to work to
devise a mechanical feeding arrangement, and it was
then that he decided to call in the aid of Meccano. First
of all a ** Thirlmere ” water turbine was mounted at the
side of the slide rest, and by means of ordinary Meccano
gearing the speed of the turbine was reduced to one
suitable for operating the feed spindle of the slide rest.
The final drive from the Meccano gearing to the feed
spindle was by means of Meccano
Sprocket Chain, working at 8} in. centres

to a large Sprocket fixed to the slide rest
feed spindle. With the turbine running
at a convenient speed, a tool feed of
35 1IN. per minute was obtained.
The commutator was driven at a
constant speed of 50 r.p.m. by
the engine of the generating plant.

lThree roughing cuts were first
taken, and the gearing was then
altered to give a feed of + in. per
minute for the finishing cut. The

\\‘/ \

turbine already mentioned. The primary reduction
irom the turbine LE}HHHH‘ﬂ of the maker's worm reduc-

tion gear of ratio 150 : 1, and the final drive was in the
form of a round gut 'mlt By means of a Meccano

Pulley the belt drove a 50 : 1 Meccano Worm reduction
gear, which was housed in a box built up from Meccano
* Plates as shown in the illustration.
On the spindle of the final drive
were fitted two cams that tripped the
arms on which the mercury switches
were mounted. Thus for one revo-
lution of the cams each switch was
operated twice within a certain period
of time, which could be varied by moving
the position of the fulecrum of the arms, so
altering their position in relation to the
cams. lhe test was carried out over a
period of 14 days, with a duration of eight
hours' continuous running per day; and
except for occasional lubrication the
mechanism required no attention
whatever.
On another occasion Mr. Bannister
required a mechanism for the purpose

work was completed after 10 hours of  pi¢ Jic Sontroller test mechanism in which standard — f * {]lyminating alternately, and at

Meccano parts were used for working switch tripping

actual turning, and during the whole gear, as described on this page. fixed time intervals, three gas lamps,

.of this time the Sprocket Chain was under a tension of
151b. With the exception of adjustments to take up a
small amount of stretch, the original piece of Chain
completed the job without failure, the elongation of the

which were to be used in a showroom demonstration of
street ighting. Two of the lamps were to be illuminated

with the third and largest lamp off, and then this lamp
was to be Ilﬂ'htﬂd while the two * (Continwued on page 552)
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- The Gyroscope and Mono-Rail Transport
A Wonderful Mechanical Balancer
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N 1839 Charles Blondin, a IFrenchman, astounded the world
by walking several times across a rope stretched between the
banks of the Niagara River immediately below the I-alls.

He maintained his balance during his perilous journeys by means
of a long pole, and he was so much at home on the frail bridge
that he was able to cross with a man on his back. These famous
feats of Blondin have been surpassed by a mechanical contrivance
that requires no such aid as a long pole in order to enable 1t to
maintain 1ts balance. This contrnivance 1s the gyroscope, and
it is capable of balancing itself in even more precarious positions
than the most skilful tightrope walker. It has the further
advantage that it can be applied to practical use in balancing
trains and other vehicles running on a single line, and in
steadying vessels at sea and aeroplanes in flight.
The central feature of a gyroscope, whatever the
purpose for which 1t i1s designed, 1s a flywheel with
a heavy rim that can be rotated at high speed.
The axis of a spinning top of this kind endeavours
to retain 1ts direction in space, and efforts to
alter this direction are strongly opposed so

long as the flywheel 1s spinning at high speed. i —
1This may be shown with the aid of a toy gyroscope A
similar to that shown in Fig. 1, which may be bought
for a small sum at anv toy shop or store. The wheel
1S spun by sharply pulling a piece of string wrapped \ .
tightly round its axle, and the gyroscope then easily balances -

itself, remaining upright until the speed falls too low If the
spinning toy 1s held in the hand and turned over, i1ts efforts to
resist the change of direction of 1ts axis are distinctly felt.
I'he same effect may be shown In an even more striking
manner by supporting one end of the axis of the spinning
flywheel in a loop of string, as shown in Fig. 2. The
initial direction of the axis of the flywheel 1s horizontal,
and so long as the rotation 1s kept up the gyroscope
remains in the position illustrated.
The ability of a gyroscope to maintain 1ts position
enables it to perform many remarkable feats. 2
1 I'or instance, 1t can be balanced on a piece ol
tightly stretched string, as shown in I1g. 3. If it s
spun on a smooth narrow surface, such as the edge
of a flat ruler or the nm of a tumbler, and this
surface i1s suddenly tilted, the gvroscope does not
| topple over, but retains its upright position in a
:'! manner that suggests ability to defy gravitation.
'

The remarkable balancing power of the gvroscope soon
attracted the attention of inventors, some of whom saw 1n
4 it a means of balancing vehicles on wheels placed in line with

each other instead of at the sides. There are many advantages
_. 1 involved in schemes of this kind. For instance, a railway
| train balanced by means of a gyroscope would require only
[ | a single rail. Thus the cost of track construction would be

t greatly reduced, and lines could be planned on shorter and
more convenient routes than are practicable when a wide
level surface has to be cleared for
sets of double rails.

The first experiments on these
lines that promised success were
made bv Louis Brennan, a watch-
maker who became
famous as the 1in-
ventor of a torpedo.
He had alwavys been
interested 1 the
balancing power of
tops, and had often
wondered why

a top-heavy top mamtamed a
vertical position when spinning
rapidly. In order to solve the

mystery he bought all kinds ol
tops and built others himself, and
after many vears of
experiment with them
he evolved his scheme

Fig. 2. The gyroscope holding itself horizontally
from a loop of sitring.

LI O [ O

-, i W Nyl —w &

EpEEEEEEEEEEEEEEENEEEN

tor a mono-rail car working on the gyroscopic principle. Brennan
demonstrated his invention before the Royal Society in 1907,
using for the purpose a small model. The model travelled along
a single wire stretched about 6 ft. above the floor, and in spite of
being repeatedly and suddenly stopped, while the wire was swung
violently, 1t mamtained perfect balance.

The demonstration was successful, and the War Office became
interested in the invention. Brennan was granted a subsidy
that enabled him to construct a full-size gyroscope car, 40 ft. in

length, and tests were carried out with this car on a single
track laid down at Gillingham, Kent. The sleepers of this

track were 3} ft. long and laid 2 ft. apart, and ballast was

not used, as the automatic balancing power of the car
rendered this unnecessary. The car had a single

seriecs of wheels arranged longitudinally down its
centre line, and the wheels were flanged on each

side 1nstead of on one side only as with the
wheels of ordinary rolling stock. The car was
propelled by a 80-h.p. petrol engine driving a
dynamo that supplied current to two motors,
each attached to one wheel of the bogie. A
second petrol engine of 20 h.p. drove another dynamo
and provided the power for rotating the gyroscopes
and for working an air compressor.
The car was balanced on its single rail by two gyroscopes
mounted vertically side by side, and revolving in opposite
directions at 3,000 r.p.m. For a straight track one gyroscope
was capable of doing all that was necessary, but difficulty would
have been encountered on curves, because the gyroscope, resisting
any attempt to make it change its direction of rotation, would
have exerted a strong efiort to keep the car travelling in a
straight line. This difficulty was overcome by the use
of the two gyroscopes which, with their opposite spin
balanced each other and left the car free to negotiate
curves.
1he balancing power of the gyroscopes was shown
best when the car was running with a strong side
wind blowing against it, causing the gyroscope
wheels to tilt sideways. The axle ends on the
opposite side of the car then rose slightly, and in so
doing pressed with considerable force against guide

il
o -

Fig. 1. A toy gyroscope, loosely plates that transmitted the pressur
pivoted on astand, maintaining an P ed the pressure to the car, and

upright position while spinning.

supplemented 1t by bringing into operation the air
compressor. lhe combined effect of the air com-
~ pressor and the gyroscope wheels was sufficient to compel the
car to resist the force of the wind.
The gyroscope wheels were of white metal,
- and each weighed three-quarters of a ton.
They were enclosed in vacuum cases so
that there was no air resistance to hinder
their movement, and special bearings
reduced friction to a minimum.
Self-lubrication was emploved,
and the oil, after serving its
purpose, was automatically
forced through a series of
cooling coils and returned
~ to the oil reservoir.
During the experiment-
al runs, the gyroscopes
did not alwavs succeed in
keeping the car balanced
on the single rail, but eventually
Brennan prevented them from
oscillating by introducing a complex
system of compressors and a liquid
pressure valve. The Government
did not grant
him any —
further subsidy
and eventually lack ' =

of funds compelled

- : Fig.3. A '"“mechanical Blondin."' The gyroscope
fim tfj abandon his balancing itself on a stretched ﬁtr%rng.
experiments. He




P = — —
i - —

THE MECCANO MAGAZINE 495

had proved the practicability of a gyroscopic railway, however, ‘ A roll in the opposite direction closes other contacts that cause
and there 1s little doubt that mono-railways operated on his the motor to rotate in the opposite direction, and thus to tilt the
principle will play an important part in the transport of the | stabiliser in the opposite sense. | :
tuture. ‘The cars, travelling at speeds of 130 m.p.h. or more, T'he small gyroscope thus acts as a trigger, bringing the stabiliser

¥

may not even be on a single
rail, but may travel along a
steel rope supported by towers
and spanning valleys and rivers
in the manner indicated on
our cover this month.
Brennan sold his patents to
Dr. Elmer A. Sperry, an
American who was interested
in the possibilities of utilising
the gyroscope as an aid to the
navigation of ships and as a
means of steadying ships at
sea. lhe first fruit of Dr.
Sperry's research was his
imvention of the gyro-compass,
and this was followed by many
other devices of similar charac-
ter. The problem of checking
the rolling of ships was solved
by the mvention of the Sperry
gvro-stabiliser, The first
appliances of this kind were
installed in pleasure vachts,
and they proved very successful
in  restricting rolling within
reasonable limits.  Gyro-
stabilisers are now being install-
ed 1In much larger ships, and
recent vessels so equipped

include the “* Conte di Savoia,"’ The Brennan g}'mﬁcupi{:*rail car. This was balanced on a single rail by two gVroscopes
= 4__—'}'“{]{]_1 On I[talian liner mounted side h}' side and revolving in opposile directions.

and the "“Hosho,”” a Japanese aircraft carrier of 10,000 tons.

Lhe action of the gyro-stabiliser used in a ship depends upon
an even more remarkable peculiarity than its tendency to maintain
Its position and the direction of its axis in space. If the axis
of a gyroscope with its flywheel spinning horizontally is tilted,
the movement is strenuously resisted, and at the same time the
gyroscope twists sideways apparently in an
attempt to dodge away from the tilting
force. For instance, if we suppose the
flywheel of the gyroscope shown in Fig. 3
to be rotating in the opposite direction to
the hands of a watch when seen from above.
and the upper end of its axis is pushed
away, that i1s into the plane of the paper,
the gyvroscope as a whole will bend to the
left. Similarly, if the upper end of the axis
s pulled forward, the gyroscope will move

into action when required.
I'he stabiliser itself has a range
of movement of 60 degrees
forward and 60 degrees back-
ward, and the whole range of
120 degrees can be covered
in from eight to 18 seconds.
The anti-rolling force comes
into play immediately the
forward or aft movement of
the gyro-stabiliser begins, and
as the eontrol gyroscope acts
less than a quarter of a second
after the sideways movement
commences, a roll 1s checked
long before 1t becomes really
noticeable. In tnals carried
out in rough weather with a
vessel of 1,200 tons, the greatest
roll experienced was one of
only 3 degrees, but heavy
rolling commenced immediately
the stabiliser was put out of
action, the wvessel swinging
violently from side to side
until 1t heeled over at an angle
of 87 degrees, and In one
St : instance of as much as 44
- £ Sl degrees. The steadiness of a
stabilised wvessel also enables
her to be steered more accurate-
| ly and easilv, and less engine
power 1s wasted ; while a higher average speed can be maintained
in rough weather.
lhe gyroscope forms the basis also of various devices that
have been designed to steady aircraft in flight, and to enable
them to maintain a pre-set course without human aid. One
such device, known as the Smith Automatic Control, achieves
this by means of mechamsm that controls
the rudder and elevator of the machine.
The required course 1s defined by means
of the axis of a gyroscope. When a machine
deviates from this course, the frame n
which the gvyroscope 1s mounted turns
with 1t. The axis of the spinning fiyvwheel
continues to pomnt in the same direction,
however, and thus moves relative to 1ts
frame. This movement 1s emploved to
- operate two piston valves, the pistons

in the opposite direction. T and cylinders of which are connected

A ship’s gyro-stabiliser has a horizontal : to the gvroscope and its frame respectively.
rotor or flywheel and is enclosed in a When the course or trim of the aircraft
casing resting on bearings in solid pillars =28 15 altered, the relative movement between
on each side of it. Any movements it e the gvroscope and 1ts frame operates the
malkes sideways tl}m'e_f-::rre are transmitted | e T P awat e sensitive valves, and as their pistons
to the vessel in which it is fitted. Suppose e ' e v, move theyv actuate the aircraft controls
that the gyroscope 5}1::1“'11 in Fig. 3 were R A < Ea. through ‘sen*n, or auxibhiary, motors.
mounted In a ship in this manner, and o One of the piston valves controls the rudder
looked at from a position aft. If the upper ';‘;{'-: and the other alters the position of the

end of the axis of the rotor were tilted
torward, the casing would attempt to turn
In such a manner as to press downward on
the pillar on the port side. Thus it would
tend to roll the ship to port, and its action
would help to stop anv roll to starboard
brought about by wave action.

[t will be seen that in order to counteract
a toll to starboard the upper end of the
axis of the rotor must be tilted forward,

elevator, in each case acting in such a
manner that the machine 18 almost
imstantly restored to its true course. The
flywheel of the gyroscope 1s driven by
compressed air supplled by a small
windmill-driven air compressor.

The Smith Automatic Control maintains
the cdhirection and altitude of the machine
in anv atmospheric conditions, and 1s so
sensitive and powerful that 1t detects and

while a roll to port is stopped by tilting it Human balancing with the aid of long poles. Photograph corrects deviation far more quickly than a

aft. In the Sperry gyro-stabiliser these by A. B. Chatfield, Crewe.

movements are brought about in a very ingenious manner, the
beginning of a roll actually setting the giant top 1n action. The
chiel agent in this is a small and very sensitive gyroscope consisting
of a rotor mounted in much the same manner as that of the
stabiliser itself, but placed with its axis athwartship. When the
roll commences this axis is tilted, and the gyroscope then turns
In the peculiar manner already described. This has the effect
of closing a switch. that supplies current to a direct current motor
geared to a toothed ring surrounding the casing of the gvro-
stabiliser. The motor immediately comes into action and tilts
the axis of the rotor of the stabiliser in the required direction.

|

pilot can do, and more quickly than the
usual flying instruments can show the dewviation. It applies
control movement proportionate to the change of direction and
altitude, with the result that the rudder and elevator movement
1s gradually reduced as the aircraft returns to its correct attitude.
T'he piot, having no piloting to do for long periods, can devote
a calmer mind to the problems of navigation, or observation ;
and 1n large amrcraft he may safely leave his seat and carry out
any duties that may require his attention. Navigation in cloud or
clear air 1s not only more precise but far safer with the Control
than with a human pilot, and the range of the aircraft is also
increased, due to the precision of flving.
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VII.-.LORD HAWKE

RITISH naval history during the 18th century is enriched by
the outstanding achievements of many men who rose from
the lowest ranks to become famous Admirals, We have

already dealt with Anson and Boscawen, and this month we
come to Lord Hawke.

Edward Hawke was born in London in 1705, and was the son
of a barrister. His father died in 1718, and the boy was then
placed under the guardianship of his uncle, Lieut.-Col. Martin
Bladen, who had served with Marlborough in France. He was
educated for a naval career, and on _
20th February, 1720, he joined the
ship " Sea-horse '’ as a wvolunteer.
T'he story goes that when Hawke was
leaving home his mother said :
- Adien, Ned, I shortly expect to see
yvou a captain.” He replied: A
captain, madam ? 1 ]mpe vou will soon
see me an Admiral.” Hawke served
aboard the ' Sea-horse' for five
vears, and subsequently for short
periods in many other ships. By
successive promotions he attained
a responsible rank, and in 1733 he
was given command of the sloop
S Wolf.”

Further promotion soon came to
him, and in March of the next year
he was raised to the rank of Captain
and placed in command of the
" Flambovough.”  During times of
peace there was very little for the
Navy to do, and when this ship was
paid off in September 1735 he retired
on half pay, and remained at home
until the outbreak of war with
Spain 1n 1739, He then re-entered
active service, obtained command
of the " Lark,” of 40 guns, and was
sent to cruise among the Leeward
Islands, with Barbadoes as his base,
escorting fleets of merchant vessels.
[Later he returned home and was
transferred to the command of a
larger ship, the frigate ‘“ Portland,”
of 50 guns. In this ship he continued
his work among the Leeward Islands,
but never encountered any Spanish
ships. The voyage -was a troubled
one, as the " Portland '’ was old and insanitary, and sickness
developed among the crew. The ship also fared badly in stormy
weather, and during one very severe gale off Boston in November
1741 she lost her masts. Hawke then decided to bring her home
before she broke up beneath him, and after a slow vovage the
" Poytland "' eventually reached this country again.

Hawke's uncle was influential in obtaining for him another
command, and soon he was appointed to the "' Berwick,” a new
/0-gun ship of the line that was one of several ordered to reinforce
the Mediterranean fleet, then commanded by Admiral Mathews.
I'he war with Spain had developed into a six-Power conflict, with
France and Prussia allied to Spain, and Holland and Austria
helping Britain. Mathews' ships were on guard at Toulon to
prevent the enemy fleet in harbour there from being joined by
reinforcements from Brest, and the arrival of the " Berwick ' and
other ships brought Mathews’ fleet up to a total of 28 ships. On
11th February 1744 an allied French and Spanish fleet of 27 sail
of the line came out of the harbour, and a battle was soon in
progress. lhe English made a poor show, as their ships were so

Portrait of Admiral Lord Hawke.,
prints in the possession of T, H. Parker Ltd., 28, Berkeley Square, London,
by whose courtesy we are enabled to reproduce them.
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encumbered with barnacles that they were slow in manceuvring.

As a result the rear half of the hne failed to close with the enemy.
Hawke observed that the “ Poder,”” one of the enemy f-.]up*?.
was successfully attacking the Engh%h vessels “' Somerset '’ and

‘“ Princessa,”’ and disregarding orders he left the line and headed
for the enemy. He soon silenced the guns of one of the ships, the
" Neptune, and then came to close quarters with the  Poder,"”
and by concentrated heavy firing compelled her to surrender fﬂter
only 20 minutes’ fighting. Her guns were put out of action,
her masts were down, and 200 of her
crew were killed or wounded by
Hawke’s terrific onslaught. The
hauling down of the ' Poder's”™
flag was observed by several of the
Enghsh ships, and these raced
forward, their captains eager to
obtain the sword of the defeated
commander, but he would surrender
1t only to Hawke. 'The rest of the
enemy fleet escaped, and although
Hawke placed a prize crew aboard
the " Poder,”” the enemy succeeded
in recapturing her when the English
fleet retired. Hawke's conspicuous
bravery in this fight earned him
the admiration of the King, George

II, who called him " my Captain.”
The next naval engagement in
which Hawke figured occurred

shortly after his promotion to Rear-
Admiral of the White on 15th July,
1747. He was made second in
command to Sir Peter Warren,
Commander-in-Chief of the Western
Squadron, and this fleet of 14 ships
of the line sailed to the Bay of Biscay
to look out for French squadrons and
convoys between Ushant and Finis-
terre. Warren became ill soon after
the voyage began, and Hawke was
instructed by Lord Anson, then
Vice-Admiral of the fleet, to take
command in the *° Devonshire.” On
the morning of 14th October, 1747, the
" Edinburgh '’ sighted an enemy fleet
that on approach proved to bea French
squadron escorting 250 merchant
ships. The squadron consisted of
eight sail of the line and one 50-gun ship, and was commanded by
M. L'Etenduere. The French commander was quick to observe
that in armed vessels he was greatly outnumbered, and he therefore
formed his squadron into line-of-battle array and waited to
windward, while the convoy made off with the utmost speed.
Hawke saw the fast diminishing sails of the convoy, and believing
that the ships were heading for Martinique he sent a fast sloop to
notify the Commander-in-Chief in the West Indies of their approach.
As a result of this prompt action the merchant ships had a warm
reception there and many of them were captured.

l'he battle between the English and French squadrons was
severe. Hawke succeeded in getting to close quarters with the
French 50-gun ship, and five minutes of heavy firing compelled
her to surrender. In the meaﬂtime the " Edinburgh '’ had lost
her foretopmast and the " Eagle’' also was seriously damaged,
and without waiting to board the French ship Hawke rushed to
their aid. By the time the ' Devonshire '’ reached these ships
the " Lagle "’ had become almost unmanageable, and as she was
listing badly Hawke was obliged to keep away from her. Later he
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closed with the ‘* Terrible,”” a French ship of 74 guns, and after a
long struggle forced her to surrender. Darkness was now coming
on, but the battle continued far into the night. $Six of the enemy
squadron were captured, three of them by the " Devonsiire,  and
a few of the convoy were overtaken and captured. The other three
ships of the French squadron succeeded 1n getting awav during
the night. Only one of the ships captured by Hawke was in a fit
condition for the voyage to England, and he was obliged to repair
the others before he could return home. The fleet and the prize
ships arrived at Portsmouth on 31st October, and shortly atterwards
Hawke was made a Knight of the Bath as a reward for his victory.

In December 1747 Hawke was elected Member of Parhament for
Bristol, but very soon afterwards he was at sea again, being
appointed in January 1748 to command a squadron ordered to
cruise in the English Channel. During this cruise two of his
ships encountered and captured a French line-of-battle ship

that had been dismasted
during a gale. The
signing of the Treaty of
Aix-la-Chapelle  ended
hostilities, and the
squadron returned to
Spithead in July 1748
and was paid off. During
the next seven vyears
Hawke was chiefly en-
gaged on various dock-
vard commissions, and
with his duties as a
Member of Parliament.

Relations between this
country and  Irance
again became strained,
and in 17585 Hawke was
given command of the
Channel fleet of 18 ships,
and ordered to cruise
along the coast of France,
seize any French ships
he met, and 1f possible

intercept a French S T e SR s b | S T

squadron that was to | i Ve,
convey reinforcements e 9 N e ——
to Canada, where fighting R ¥+ = ¥

between English and
IFrench forces was in
progress. Hawke appears
to have missed the
squadron, but in a short
time he had captured 300 IFrench trading vessels. His activities

-

naturally hastened reprisals, and shortly afterwards war was~

declared. In September 1755 Hawke was relieved by Admiral
Byng, presumably to free him for some more urgent commission,
but before long he was back in his old place, as Byng was placed
in command of the Mediterranean fleet and ordered to protect
Minorca. When news of his subsequent retreat reached England,
however, Hawke was at once despatched to replace him and to
send him home for trial. He arrived too late to save Minorca
from being taken by the French, but he remained in the Medi-
terranean for five or six months and by his presence largely
restored the confidence in Britain's naval power that had been
lost by Byng's failure.

Early in 1757 Hawke was given command of a secret expedition
formed to carry out an attack on the ships and docks at Rochefort,
an important fortified French port near the mouth of the River
Charente, which flows into the Bay of Biscay. The expedition
consisted of a squadron of 16 ships, and a convoy of 55 transports
carryving about 10,000 soldiers commanded by Sir John Mordaunt.
I'he naval and army ofhcers included several men who were
destined to become as famous as those under whom they were
serving, among them being Rodney and Howe on the naval side,
and James Wolfe, Mordaunt's chief-of-staff, on the army side.
The Bay of Biscay was reached without any unusual incident, and
on 20th September the numerous ships anchored off the French
coast. Bad weather delayed the attack for three days, but on
24th September Hawke captured the Isle of Aix, one of the chief
defences of the city. Shallow water prevented the squadron
from drawing close to the mainland to cover the landing of the
troops, and after much debate Mordaunt decided not to carrv
out the attack, and the expedition returned home.

Naturally it received a cold reception, and at first Mordaunt
and Hawke were in disfavour with their superiors for failing to
carrv out orders, but eventually Hawke was cleared of blame.
He determined to make another attempt to destrov the fort, and
he sailed in March 1758 with a fleet of seven sail of the line and
three frigates His sudden rcappearance in the Bay of Biscay

The ** Terrible,"” of 74 guns, one of the French ships of the line captured by Hawke during the battle in
the Bay of Biscay on 14th October, 1747.

caused the French ships to retire hastily up the River Charente,
and this hurried move, made without time to take into account
the varving depth of the river, caused many of them to run aground.
Hawke's ships were unable to follow them, and he returned home,
having succeeded only in giving the enemy a bad fright and in
scattering their ships,

In Mayv of the same vear he was ordered to provide Howe with a
small squadron so that another attempt on Rochefort could be
made. He believed this change of command to mean that in
view of his unsuccessful attempt on the fort the Admiralty regarded
him as inefficient, and with a protest to them he struck his flag
and resigned his command. His services were too valuable to
lose through a misunderstanding, and the Admiralty explained to
him that Howe, with asmall squadron, was to have drawn the French
fleet out into the open, where Hawke, with a larger force, could
destroy them. He was persunaded to resume his command, but
shortly afterwards ill-
health compelled him to
retire, and 1t was not
until Mav 1759 that he
was able to return to
active service.

France was  then
planning to  invade
England, and for this
purpose a French feet
at Toulon was ordered
to join the French Grand
IFleet at Brest. KReaders
of our article on Admiral
Boscawen in the "M .A."
of May last will recall
that he was instructed to
cruise off Toulon and
prevent the  French
reimnforcements there
from leaving the harbour.
Hawke was entrusted
with the task of dealing
with the French Grand
Fleet at Brest, and with
25 ships of the line he
left England to blockade
the French port. This
blockade was maintained
for six months. Early
in November severe gales
forced Hawke to seek
shelter at Torbay, and

as the flagship ** Ramillies,”” was leaking badly he transferred his
flag to the “ Royal George,” of 100 guns. The fleet, without the
“ Ramillies,"’ left Torbay on 14th November, and shortly afterwards
Hawke learned from a lookout ship that the French fieet had
escaped.

The enemy was sighted on the morning of 20th November about
40 miles to the west of Belle Isle, and when it became apparent to
Admiral Conflans, the French commander, that his fleet had been
observed, he put on all sail possible and headed for Quiberon Bay.
This bay is full of dangerous shoals, but each French ship had a
native pilot on board, while the English ships lacked this valuable
aid, and Conflans hoped that this fact would deter his pursuers.
Professor Geoffrey Callender, in his book “ The Naval 5Side of
British History,”" gives the following interesting description of the
scene. '‘ The day, which had opened with foul weather, grew
worse, and the heavy French vessels lurched through the surges.

There were but two or three hours of daylight left; and, as the
storm fiends swung and whistled in the rigging, the rearguard began
to envy those ahead. Hawke had never for a moment checked
his speed ; but now the chief navigator approached him and
respectfully showed that, unless the British fleet turned about,
it would ground itself on the unknown shoals and split itself upon
the rocks. ‘ You have done right,” said the Admiral, " in warning
me of the danger. Now lay me alongside of the enemy !” And in
defiance of shoals, and rocks, and darkness, in defiance of the gale
and the merciless breakers, he clung to the coat-tails of the fiying
foe, and striking them dead to right and left, settled himself in a
snug anchorage strewn with the wrecks of the battle-fleet destined
for the conquest of Dritain.”

When davlight returned Hawke saw the "' Soleil Royal " dismasted
and anchored near by, and he immediately attacked her. She at
once made off, but was pursued by the English ship * Essex,”
and to avoid further action Conflans ran his flagship aground.
Unfortunately the ‘' Essex " also ran aground, and, with the
“ Resolution,”” which appears to have grounded during the previous
night, was subsequently abandoned and set on fire. The com-
manders of seven of the French ships (Condinued on page 568)
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Express Road Re-laying Plant

An express road mending outfit that
has been mmtroduced in France 1s capable
of re-laying in perfect order four miles of
roadway in an hour, the road being ready
for service a few minutes after it has been
tarred. 1The outht consists of three
machines, the first being a motor tarring
wagon provided with a furnace burning
heavy oil. By means of compressed air
the tar 1s forced from the boiler on to the
road, and as 1t 18 almost wvaporised
there 1s no splashing when it comes into
contact with the road surface. This
machine is followed by a 22-ton gravel
distributor, immediately behind which
1s a heavy motor road roller that presses
the gravel into place. As soon as the
road roller has passed over 1t, the newly
surfaced road 1s ready for service. The
tar does not soil the vehicles travelling
over it, and gravel 1s not thrown up by the
wheels to cause an unpleasant ratthing
under the mudguards. One of the
engineers working with the plant says
that the surtace of the entire road from
aris to Calais, a distance of 185 miles,
could be re-made 1n less than a fortnight !

An Electrically-Welded Factory

A one-storey factory now being
completed m London has been built
without the use of a single nivet, electric
welding hav.ng been emploved through-
out. By this means a saving in material
of about 9 per cent. has been effected,
and 1t 1s stated that it the factory had
been heavier and of more than one storevy,
a saving of as much as 20 per cent. could
have been made. Thesaving in the cost of
the steelwork was 15 per cent. The
factory covers an area of 4,060 sq. ft. The

a submerged dam built at the lower end
of the plateau, 200 ft. below the reservoir
and 2,000 ft. distant, and i1s pumped to the
reservoir,

In the main pump house four
17-stage vertical, centrifugal turbine-type

pumps are used, each driven by a 60 h.p.
2,300-volt squirrel-cage induction motor.
Each pump is capable of a vertical lift of

1,700 it., and two pumps operate in series.

Britain's Largest Steam Turbine

A new 105,000 Kw. turbo alternator
set that 1s to be installed in the Battersea
station of the London Power Company
will have the distinction of being the
largest unit yet built or under construction
in this country. It will in fact be of 40
per cent. greater capacity than the previous
largest set. The contract for the complete

unit, 1including turbine, alternator,

condensing plant, feed heaters and
auxiharies has been placed with the

Metropolitan Vickers Electrical Co. Ltd.

of Manchester.

The turbine will be of three-cylinder
impulse type and will be designed for
initial steam conditions of 575 to 600 Ib,
per sq. 1n. at a total temperature of
850°F. The low-pressure cylinder will
have a double tlow exhaust and the unit
will run at 1,000 r.pm. The main
generator will have a maximum con-
tinuous rating of 100,000 Kw. and will
be wound for 11,000 volts. A service
generator of 5,000 IKw. 3,000 v, will be
directly coupled in line, and the overall
length of the entire unit, including
turbines, main generator and exciters,
will be about 120 ft.

A Huge Drying Cylinder

What 1s claimed to be the world’s
largest cylinder 1s now 1n use at a paper
mill at Keynsham, Bristol. The cylinder
15 644 tons in weight, 14 {t. 1n diameter
and 22 ft. in length over the bearings.
[t was transported by rail from Bury to
IKeynsham, and during 1ts progress from
the station to the factory, on a special
lorry hauled by two engines, ron plates
had to be placed on the road. lhe
cylinder 1s a machine-glazed dryving

cylinder and 1s used in the making of

paper and the production of paper

bags. It i1s capable of making 7,500
5 E =

material was delivered at the site cut to N
Si}:E', and the items ilizl{_l Tﬂt‘ﬁﬂ}‘ to be lawd

- . Vi looki
out and welded together. The whole of the oY ooy

Newport, Mon.

down on the car of the transporter bridde at
An article on Bridges of the transporter type

work was carried out by a single welder.
Pumping Station in Grand Canyon

There 1s a town 1n Arizona that for vears
has been receiving all its water by means
of rallway tank cars, although it is situated
on the bank of a foaming, rushing river.
The trouble is that this bank is nearlv a
mile high, for the river is the Colorado.
and the town 1s on the rim of the Grand
Canyvon. Now the tank cars of the
Atcheson, Topeka and Santa Fé Railroad,
which have been hauling in an average of
70,000 gallons each day, can go elsewhere,
for electric pumps are being installed under
Westinghouse lilectric supervisory control.

The pumping station is at Indian
Garden Springs, 3,000 ft. below the rim
of the canyon, where on a plateau within
the canyon water 1s collected in a 70,000-
cgallon reinforced concrete reservoir. Other
water from below the Springs is caught by

appears on page 506 of this issue.

Three-phase current for the motors 1s
supplied from a power house on the rim.

The site of the pumping station 1s difficult
to reach, and 1s accessible only by a narrow
trail down the cliffs ; and a series ol four
cableways had to be built to transport
materials., Theisolated position, combined
with the nature of the pumping station,
made 1t undesirable to keep an operator
on duty for starting and stopping the
pumps and operating the wvalves. lhe
station, therefore, 1s normally unattended,
and 1s completely controlled by a man 1n
the power house on the nm. 1his operator
receives continuous electrical indications
of all that is happening at the pumping
station, and thus is able to adjust his
controls 1n accordance with actuoal
conditions. A thermostat 1s coupled to
lamps on the operator's panel to guard
against freezing.

tons of paper a vear.
Water Grid for Yorkshire

A proposal has been made that water for
Hull, and for various towns and villages 1n
the plain of York, should be provided by
Bradford Corporation by means of a
“water grid 7' scheme. lhe grid scheme
provides for the construction of a 27 in.
pipeline from the Nidd Aqueduct, in the
Nidd Valley, to a special service reservoir
to be constructed on Garrowby Hill. 1This
would be capable of holding 20,000,000
oallons of water and would supply the City
of Hull, and Malton, Driffield, Beverley,
Market Weighton, Stamiord Bridge and
other places. 'lhe pipeline would not stop
at this reservoir, however, but would be
continued to a service reservolr in an
agricultural district, with a capacity ot
2,000,000 gallons. It has been estimated
that the scheme will cost £430,000.



Electricity in he Polar Regions

A hydro-electric power undertaking is
now 1n progress on the Kola Peninsula in
the north west of Russia, which is well

within the Arctic Circle. In this neighbour-

hood there have been discovered rich
deposits of apatite, a mineral from which
is obtained phosphoric acid, and also of
nepheline, which 1s used in the manufacture
of aluminium. The Soviet Government
have been exploit-
ing these deposits
experimentally for
the last two years,
and power for the
work has so lar
been provided by

a steam power ¥
station. A town
of about 40,000 A
inhabitants  has 2

now sprung up,
and power for
mining the
deposits and
carrying on the
various associated
manufacturing
processes 1s now to
be generated by
three hvdro-
electric stations.

The first
development stage
of the scheme
provides for the
construction of a
power station with a capacity of 60,000 kw.
on the Niva River. The annual rainfall
on the Kola Peninsula is low, but there
are. many large lakes and marshes 10
provide the necessary water. Lake
Imandra, which has an area of more
than 300 square miles, is to be used
as a reservoir for the first station.
The head between Lake Imandra and
the White Sea is 425 ft., and the three
stations are to be built with heads of
50 ft., 120 ft. and 255 ft. respectively.
They will have a total ultimate
capacity of about 150,000 kw.

The station now under construction
1s the one at 120 ft., and is expected
to be ready for service by the end of
the year. The barrage that is to be
built across the Niva River will consist
of earthen dams 45 ft. in height, on
each side of flood openings made of
concrete and founded on rock. Water
will be obtained from Lake PMinosero,
which has an area of eight square
miles, and 1t will be carried to the
power station by a head race 2} miles
long. About 2,000 men are already
employed on work in connection with
this station.

When all three stations have been
completed, the two lower ones will be
used to meet normal requirements,
and the uppermost one, nearest to
Lake Imandra, will serve as a peak
load station.

Important Bridges for Denmark

2]

Two bridges are to be bwlt 1n
Denmark to form a direct connection
between the islands of Zealand and
Falster. The bridges will span the
Magnedsund Strait between Zealand and
the Island of Masnedo, which 1s about
one-eighth of a mile in width, and the
Storstrommen, which separates Masnedo
and Falster, and 1s about two miles in
width.

Both of the bridges will carry a roadway
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that will be about 18ft. 6 1n. 1In width
between kerbs, a footway of 81t., and a
single track railway. The Storstrom
Bridge will have about 50 spans and the
deck will rise towards the centre from cach
side at a gradient of about 1 1n 150,
so that there will be clear headroom for
shipping of about &85 ft. at each
of three navigation spans In

the centre. The maddle

L & L
AT T Y mmEn
= W
! "
; 1 ._.1

The transporter bridge across the River Seine at Rouen, France,

| one of these will be 450 ft. 1n width

between piers and the two side spans
will each be 340 ft. in width. "The remain-
ing 47 approach spans will be 190 ft. and

Dr. Ives, who supervised television research work at the Bell
Telephone Laboratories, New York. The picture was taken in the

studio of the American Telephone and Telegraph Company,
New York.

204 ft. in length alternately. Thev waill
be of the cantilever type, and will have
suspended spans and anchor arms situated
in alternate openings.

The Magnedsund Bridge will have six
spans, each about 100 ft. 1n length. One
of these will be an opening span of the
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fixed trunnion bascule type.

Dorman Long and Co. Ltd., of
Middlesbrough, are building the bndges,
1n the construction
of which more
than 30,000 tons
of steel will be
used. ltisinterest-
mg to note that
most of this will
be Dorman Long's
new high tension
“Chromador”
steel, which was
described 1n the
“Engineeving
News of our last
month'sissue. The
use of this steel
has considerably
lessened the esti-
mated cost of
the bridges.

New British
Radio Station

Many readers
will no doubt have
listened to the

bR new DB.B.C. West
Regional Station
at Washford Cross,
Somerset. This
station, which has
two transmitters,
has replaced the
existing Swansea
and Cardiff
transmitters, and corresponds closely in
design to the Scottish Regional Station
at l-alkirk. The power 1s provided by
four 420 b.h.p. Crossley 01l engines
coupled to 230 wvolt D.C. generators,
each of 245 kw. capacity. Motor
generators also are provided to convert
the 230 volt. D.C. supply to ‘*he voltages
required by the two transmitters.

Itach ot the two transmitters, which
broadcast the National and Regional
programmes, employs 20 wvalves, and
spare valves are provided so that they
can be brought into use in the case
of valve failure. The station is equipped
with two aerials of the umbrella type.
ltach of these consists of three radial
conductors that are suspended f{rom
lattice masts 500 {t. in height. Aircraft
warning lights are attached to the top
ol each mast.

Giant Forging Presses
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Two glant forging presses each
capable of exerting a pressure of about
10,000 tons have been constructed by a
German engineering firm. The feature
of the presses 1s that although other
machines capable of exerting as much
and even more pressure have been
built in the past, the new machines
are capable of being used for a much
wider sphere of action, and consequently
are much bigger. lhey can be employ-
ed for forging drums for high-pressure
boilers, turbine drums, ships’ propeller
shafts, guns and other articles up
to 250 tons in weight. The presses
are each about 50 ft. in overall height
from floor level, while the lowest
point 1s 1n a pit about 21 ft. below
floor level, and they can forge turbine
drums 14.7 ft. m diameter by 65.6 {t.
in length. An interesting feature is that
each machine has three hydraulic ram
cvlinders, so that the central ram, the two
side ones, or all three, may be used
according to the pressure required.
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3,000 H.P. Electric Winding Engines
High-Speed Modern Mining Machinery

IlEEEEEEEEEEEREEEEEEEEEEEEEEREEEE R

HENENEEEEERn

AlEEEEEEEEEEE NS E NN

INCE the use of coal and other minerals on a large
scale commenced, the skill and brains of engineers
have been constantly at work devising more

economical and efficient methods of obtaining them

from the depths of the earth. As with most other
engineering problems, simple means were adopted
at first, but gradually more and more efficient machinery
has been evolved. In particular a great many improve-
ments have been made in the cage hoisting machinery,

which probably is one of the most important parts ol

the power equipment of a

modern mine.

In the very early days
it was the custom to draw
the coal in tubs swinging
freely from the end of a
drawing rope that was
lowered down the pit
shaft. Nowadays, how-
ever, steel cages shding
between  fixed  guides
placed down the sides of
the mine shaft are used 1n
place of the tub, the hoist-
ing rope being attached to
the top ol the cage.
Formerly the wind-
ing engine consisted
of a direct-acting
steam engine with a
heavy fly-wheel. In some
instances two  engines
coupled to the opposite
ends of the winding drum shaft were used, and the
winding drum usually was a plain broad cylinder
with flanged rims.
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semi-circular compartments by means of a steel lattice-
work structure and the cages generally are 4-ft. broad
and of a length and height of about 12 ft. This size of
cage usually contains two decks for the trucks, although
cages of greater height fitted with three or four decks are
in use. The miners who travel up and down in the cages
are protected by a roof over the top deck and gates fitted
at the deck ends.

At the top of each cage a short length

A liquid type electrical controller such as ' | i,
is used to reglﬂatt the speed of a modern ] :

electric win
tration and those on the opposite page we

indebted to
[n manyv mines the pit shaft 1s divided into two Metropolitan-Vickers

is 50 ft. per second, or nearly 35 miles per hour !

Until quite recent years steam engines were prac-
tically the only driving power in use for oper<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>