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(See page 534)

TRAVELLING 120 MILES AN HOUR
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Ask for them

by name

be sure of your model boat being a good one by asking
definitely tor a Hobbies. They are unbeatable. At
home or on holiday any Meccano boy will find joy with
them whether he prefers to sail a
vacht or to drive a steam launch
these boats are sure to appeal—
they are the right price—the
best value and guaranteed
satistactory.

the popular Bermuda tvpe, are well
balanced, and finished 1in two colours
They are ouarantesd to sail and can
e rireecd for anv breez

11%—2/6 1 6/f—8/6
12""—3/6 18"—6/6
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The hull 1= 31 i long and bnished _—’// 1 B
with bright enamel. The engine is I 1€ oats to makKe
HUIET [0 L el LEETTY Lo PUOCELLLE & 'I:’ 'I::
biFg head of dry steam  qguickly
exactly as large engines do, A drip
lubricator adds to the free running I-:' I{ E E
24 10 < RN 1 | Narts are At ratels
machitned and carefillvy tested. the 1 = 1=

yvour holiday happy
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steams steadily across the pond o1 s I o e Ask for the Hobbies boats at anv toyshop or stores. Or call at a
e P gl e e Hobbies Branch in London. Glasgow, Manchester, Birmingham,
stationary driving plant ] 7/. write  to  Dept. 99 Leeds, Sheffield, Brighton or Southampton. Also obtainable
Hobbies Limited, direct from Hobbies Limited, Dereham, Norfolk.
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A Quarter of a Century of Flying

During the last few weeks my post bag has contained many
letters from readers who had the good fortune to see the wonderful
display given at Hendon on 28th June last by the members of
the R.A.F. While reading their glowing accounts of the astonish-
Jng aerobatics, parachute descents, formation flying and other
remarkable feats in the air, I wondered what would be seen by
those who attend the centenary celebrations of aviation, which
presumably will be held on 17th
December, 2003, at kitty Hawk,
North Carolina, where Orville Wright
made the first flight in a heavier-
than-air machine. It is impossible
to make any prediction, for amazing
advances have been made 1in the
first 27 years of flying, and even
greater results will follow from the
intensive study of aviation that 1s
now being made.

The majority of my readers are
too young to remember the time
when aeroplanes were sensational
novelties, but that was only a little
more than 20 years ago and, needless
to say, a flving exhibition then was
very different from those held to-day.
The prospect of seeing the wonderful
new machines attracted thousands
of spectators, but 1t must be con-
fessed that the most enthusiastic
admirers of the intrepid pilots often
found the early meetings somewhat
wearisome. No effort could be made
to keep to a timetable. Iach airman
brought out his machine when he
thought a flight could be made, and
1If he and his mechanics were success-
ful in coaxing the engine into per-
forming its work, and nothing more

photographs.
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WHAT EVER IS IT?

Here is the twenty-first puzzle in the popular series ol mystelr;

Can you identify this mysterious looking objec
To the first reader to send an exact answer or, if nobody is
successful in this, to the one who gets nearest, 1 will 5251':1 an
autographed copy of my book *‘ Wonders of Engineenn‘i-k
Solutions should be written on postcards only and addressed
‘‘ Editorial Competition, No. 21, ‘ Meccano Magazine,” Old Swan,
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Liverpool Railway Centenary Pageant

In the June issue I referred to the coming celebrations in Liverpool
of the hundredth anniversary of the opening of the Liverpool and
Manchester Railway, and I wish again to remind readers of the
attractive and unique nature of the programme that is being
arranged. | o

The organisers are not confining their activities to the representa-

tion of railwav conditions in 1830, but are preparing a pageaﬂt that
| will illustrate almost every important

means of travel that has Dbeen
adopted through the ages. An
enormous stage is to be erected 1n
the park—mnot far from the Meccano
Factory—that is to be the scene of
the celebrations, and upon this
stage will be enacted a wonderful
series of historic episodes, with
humorous ones introduced here and
there to enliven the proceedings.
Visitors will see prehistoric cave
dwellers, Indian rajahs carried In
state upon elephants, Chinese
mandarins in palanquins, the covered
wagons of North America tracking
across the prairie in dehance of
hostile Indians, and the stage
coaches and highwaymen of our
own country. Locomotives of the
most modern type will be shown in
contrast with the tiny locomotives
of the past. An exhibit of particular
interest will be the L.N.IE.R. © No.
10000, the famous high-pressure
locomotive that has aroused so much
interest, and which was described in
the “M.M." of February last.

The celebrations will commence on
the 13th September and will conclude
on the 20th. I hope that as many

mis{s|sisizsisinis{aisiaisisisininisiniaisiziaisisisinisininisinininininininininin=

than a gentle breeze was blowing, Liverpool.”” Closing date 30th August, “M.M.” readers 1:15-: I}Diiz‘{.i‘[_ﬂﬂ _wiil
he took off and made a straight thght come to Liverpool for this unique
E:Lff_’:wf f:a;t u]i'xrire l'llu': ﬂ;mun-:f A suc- oooooooooooooooooooooooooooooooonodndn event and that they will remember

cessful turn in the air created a great
sensation, and it is safe to say that none of those present ever

imacined that the time would come when machines could be flown
upside down, and made to execute loops and spinning nose dives.

A comparison of an early flying meeting with the Hendon Display
is very instructive. The number of aeroplanes taking part in this
year's event was many times greater, and even more striking was
the progress in both design and construction as compared with the
machines of the pioneers. The amazing advance that has been
made in the comparatively short space of 20 years was best shown
by the wonderful timekeeping. Visitors did not have to wait until
competitors were ready or until the wind had abated. Instead they
saw machine after machine take off and go through 1ts evolutions at
the appointed time, every event proceeding almost exactly in
accordance with a carefully calculated timetable.

Another feature of the display that impressed me very strongly
was the wonderful manner in which co-operative flying was carried
out. At pioneer meetings there was only room in the air for one
machine at a time ! At Hendon entire squadrons went up together,
and the machines dived and looped in unison, maintaining their
correct distances apart throughout their evolutions.

to make every effort to visit the
Meccano Factory while they are here. I can assure them that they
will all be warmly welcomed.

Mystery Photograph No. 20

Once again I must confess that the attempt to puzzle the sharp-
eyed readers of the Magazine has almost ended in failure, for less
than four per cent. of the competitors who forwarded solutions
failed to realise that the July mystery photograph represented a
portion of a sponge. Most of those who did not find the correct
solution saw in the photograph a piece of coral or pumice stone.
Two competitors thought it represented " a magnihied plece of
cheese ”’ and ‘‘ a section of an ant hill "’ respectively, but perhaps
the most remarkable suggestion made this month was that of the
reader who believed the mysterious object to be hardened snow on
which rain had fallen, the lack of whiteness being attributed to
accumulated dirt |

The first correct solution to be examined was submitted by A. W,
Cartwright, Wall Heath, Nr. Dudley, and anautographed copy of my
book ‘“ Wonders of Engineering '’ has been forwarded to him. 593
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High-Speed Transport by Overhead Railway
The Bennie “Railplane” System
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NE of the greatest problems of the present day is that | expenses for artificial lighting and ventilation, and for the
of finding means of coping with the ever-increasing necessary lifts and escalators. Overhead construction
demand for safe and rapid transport for passengers, offers a much more promising method of dealing with the

mails, newspapers, and perishable goods. The roads in problem, from the point of view of economy in both
many cases are already carrying more traffic than they construction and maintenance.

are capable of doing with safety, and railways suffer from r In dealing with traffic of the type to which we have
the disability of _ reterred the first re-
having to cope with = S TV T quirement is speed
a mixture of traffic NS o B REESL AT, = o & of transport, great
with widely varying =" B == S | . 8] haulage power be-

requirements in re- , & - ¥a e ‘---"-f - ' ~ Ing a secondary con-
gard to accommoda- f > sideration on ac-
tion and speed. count of the light-
Really rapid travel ness of the traffic.
for passengers, and IFor this reason the
goods that are light construction of over-
and not bulky is, at head railways of the
present confined to same type as the

air transport. Up existing surface
to a point this is rallways would i
very successful, but volve a great deal of
1t 1s attended with unnecessary eX-
uncertainty on ac- penditure, in addi-
count of weather tion to failing to
conditions and provide the neces-
other tactors. sary speed.

I'he solution of A very interesting
the problem lies in system of transport
separating fast designed to meet
trathc from slow these special require-
traffic, and dealing ments _has been in-

. ) ' L

with 1t b Y €Il tlI*E]}* The two lllustrati:l?z on this page show the te:lat line of the Railplane erected over the track of the London  Veénted and P’ltﬂlltﬂd
- 1 . - | and North Eastern Railway at Milngavie, near Glasgow.

Inde pPecn d e Il*t The lower photograph shows a close-up view of a portion of the Overhead structure of the installation. b Y Mr. Ge OIgE
methods. 1 his  Mr. Bennie, themventnr ufthe system, 1s second from the left in the group. We are indebted for ourillustrations BEHHIE ot [,ldﬁgﬂ“

- to the George Bennie Railplane.
might be done by . ’

and 1s known as the

providing additional roads or railways for fast traffic only, | “ George Bennie Railplane System of Transport.”” This
on the surface, underground, or overhead. Surface system makes use of cars suspended from a rigid overhead
construction ivolves the acquiring of land in a suitable | structure at the standard bridge clearance in this country
position, which would naturally involve enormous of 16 ft. above ground level, and adopts airscrews as the
expenditure. Subterranean roads or railways are very | means of propulsion. It combines the safety of ordinary
costly to construct and involve heavy maintenance rallways with something of the speed of aircraft, and it
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ofters a reliable and comtortable means of rapid transport
independent of atmospheric conditions. It has the
further very important advantage of not interfering in
any way with existing roads or railways. The system is
not mntended to ofter a substitute for railways, for
obviously 1t 1s not capable of dealing with heavy and
bulky trafhc. '
What it does 1s to
open up wide
possibilities for
the sateand rapid
transport of pas-
sengers, matlsan-i
light goods.
Owing to the
facts that the line
1s elevated above
the ground upon |J_ -
SUPPOTES OCCUPY-  JHR T 57 s

ing {'} Il]}' 1"E..]- ';'; . R s LY T e _.‘-‘ |-

small areas of
land, and that the
rolling load due
“to the car is only

from 10 to 12
tons loaded, 1t T —— o~

follows that the
cost of construct-
ing tunnels, deep
cuttings, high
embankments |
and bridges 1s entirely eliminated. The system can be
constructed along or across existing roads and railways
without any difficulty or interruption, and can be
carried over agricultural land without interfering
with work to any appreciable extent.

The cars are carried
and controlled on an
overhead track and
propelled by airscrews
In a similar manner to
airships. By the adop-
tion ot a single over-
head rail and modern
ball and roller bearing r

!

B T = e ¥y e S . m ot r -
‘Wﬂ #;&_-T.r oy

devices for all rotating
parts, combined with
airship lines 1n car con-
struction, {iriction 1s
reduced to a mimimum.
One ol the most 1m-
portant points about
the Railplane is that it
1S a non-adhesion
drive. The effect of
this 1s to relieve to a
very considerable ex-
tent the friction that 1s
due to the weight ot the
car on the suspending
raill.  lhe overhead
tracks are carried on trestles or columns placed at
suttable intervals, and a rigid guide rail is provided
beneath the cars to prevent undue swaying of the cars.
The design of the bogies is such as to check the tendency
ol the cars to rise in the air beyond the amount required
for relieving the weight on the laminated springs of
the bogies.

By adopting the principle of two-point suspension of

|

Side view of the Railplane car, showing the method of suspension.

Close-up view of one of the car suspension bogies.

S ——— ——— R - — — T —

the cars irom bogies having a very small wheelbase, the
alignment of the track is capable of following the con-
figuration of the land, thus rendering possible the selection
of a route that will reduce construction costs to a mini-
mum and permit of the linking up of towns and villages
that lie widely scattered. The undulations of the ground
can be followed
without any difh-
- culty as the cars
are capable of as-
cending and des-
cending gradients
much more severe
than those met
with on ordinary
rallways. Many
of the engineer-
ing problems of
ground railways

¥ — gy —~p —— - ¢ —X A — are thus absent.

The wheels of
the cars them-
selves run  on
roller bearings
and embody the
Bennie patented
silent wheel con-
struction, which
consists of an
annular ring ot
rubber Inter-
posed between the hub casting and the tyre.

Propellers are placed at the front and the rear of the
car and are driven by electric motors, the current being
collected from a live rail. In cases where electric energy
1s not available internal combustion engines may be used.

Assuming that the
lines were level and
that ball and roller
bearing devices were
used on all rotating
parts, Mr. Bennie
claims that the friction
could be reduced to
51b. per ton of load.
The total iriction to be
overcome in moving a
car would therefore be
50 1b., to which has to
be added air resistance.
With an dAVeIdge horse-
power of 120 a speed ot
120 m.p.h. could be
attained on the level.
The motors are capable
of 100 per cent. over-
load for a short period,
to meet the demands
of rising gradients and
head winds.

In situations where
the surroundings rendered it necessary or advisable, the
trestles and the overhead structural work could easily be
designed to be in harmony with their surroundings. Asa
general rule the structural work would be of steel, but 1t
the conditions prevailing or economic considerations
called for alternative methods, remntorced concrete,
timber, or a combination of the two could be used with
satistactory results. Another point (Con‘inued on page 628
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Fighting the Forest Flre Menace

Ceaseless Campaign by Air and Wireless

HE N ]ﬂl "]I

HE wide range of view that is to be obtained by an
observer in an aeroplane has been turned to useful
purpose during the past few years in the detection

ol forest fires in Canada
and the United States. =
Such fires are liable to
break out at any time
during the short but in-
tensely hot American
summer and unless they
are discovered promptly
and dealt with, many
acres of valuable timber
may be destroyed. Prior
to the coming of the aero-
plane the detection of
forest fires before they

had time to assume
serious proportions was
an extremely difficult
madtter.

Canada’s great timber

damage every year from
forest fires, and quietly

but ethiciently there is being waged a constant fire-fighting |
The timber resources pIEﬂ» an |
extremely important part in the life of the country and

campaign in the air.

theretfore every effort is made by the
Federal and the Provincial Govern-

ments to provide the forests with
adequate protection, and already
great progress has been made and re-
markable results have been achieved
in this direction. Formerly a large
proportion of forest fires were caused
by sheer carelessness on the part of
trippers, trappers and others, but so

intensive has been the fire-prevention

campaign that the majority of fires
that now occur are due to natural

causes, such as hghtning, or to scarce-
ly preventable ﬂEEIfIEI'lt But what-

ever their origin fires still continue to
occur, and the most elaborate ar-

rangements are made for their prompt
detection and extinction.
T'he aeroplanes in service may be

divided roughly into two classes, de-
tection machines and suppression

machines. ThE ﬂLtEEtIE}H machlm 1:,
usually an “ Avro” or a ‘““ Moth,’

mounted on floats ; or a small ﬂt.*mg
boat of the ** Vedette " type. These

machines are equipped with a light
wireless transmitting set that uses

either telephunm or telegraphic signals and enables the
piot to keep in touch with his base while on patrol. The

suppression machine, as its name implies, is used in

the fire.

T e T g A

Photos courtesy]
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A pack horse train passing through the forest region.

in Manitoba and Saskatchewan,
was in air operation and an even larger area is protected in
| the province of Ontario where the provincial government

\U.5. Forest Service

The link with headquarters ; a wireless aerial

in the wilds.

carrying fire-fighting crews and equipment to the scene of
It 1s usually a
capable of carrying a large l{}..ld and is of the “

large twin-engined ﬂymg boat

Viking
Varuna’ type.
The development of

protective air service has
been made within a com-
paratively short period.
As recently as 1923 mat-
ters were still in the ex-
perimental stages. Ob-
solete wartime equipment
was being used, operation
costs were high, and the
results obtained were far
from satisfactory. To-
day, not only are there
specially designed air-
craft for this work but
costs have been material-
ly reduced, and efficiency
has been very greatly
increased. Last year the
basis of fire protection of
the northern iforest area
over 60,000,000 acres

owns and operates i1ts own air service,
lExperience has shown, however, that
the extensive use of aircraft for de-
tection purposes alone is uneconomic ;
in other words the results obtained do
not justify the expenditure involved.

In the province of Alberta aircraft
have been operated for some years in
ire-protection work on the eastern
slopes of the Rockies. Land machines
had of necessity to be used and lack of
landing facilities restricted the activi-
ties of the machines to the function of
detection. When these operations
were inaugurated the forest services of
the Department of the Interior was
faced with the problem of making a
large capital expenditure in the in-
stallation of look-out stations in this
region and before doing so it was de-
cided to experiment with aircraft.
Detection patrols have been carried
on each season since 1921 and un-
doubtedly very comnsiderable success
has been achieved. At the same time
the cost, especially overhead, has been
very high and the authorities have
now come to the conclusion that

detection can be obtained more economically through the
use of stationary look-outs with telephone connections to

forest headquarters.

[Look-out facilities are being



installed and in future aircraft will be used merely as a
supplement to the look-out system during periods of

high fire hazards when weather conditions are ab-
normally bad ; and for scouting purposes, transportation

of fire-foremen, etc., in connection with fire fighting.

Where air-operation costs can be spread over sup-
pression activities also, as 1s the case in the northern
forest regions, the operations become financially teasible.
Further, these north-

ern areas present
almost  insuperable

difficulties with re-
gard to protection by

any other means.
Communication 1S
lacking ; all trans- -
portation must be by
waterways, involving
the use of canoes and
frequent portaging ;
few settlements exist
and 1n consequence no
labour supply 1s avail-
able. For these
reasons any method
of protection other
than by the use of
aircraft 1s defective,
and is in fact reduced
largely to the moral effect of patrols or travellers
who encounter them during their travels.

I'hese northern forests which consist largely of spruce
form the foundation of Canada’s pulp and paper industry.
Their importance and their value increase yearly, and

their destruction by fire would be nothing less than a
calamity to the Dominion. The coming of aircraft has

provided an instrument for effective protection at costs
justified by the values
involved. The fact
that these costs are
I6w 1s due in large
part to the presence
of look-outs through-
out the forest regions.
About one third of the

total area 1s taken up
by look-outs and

rivers that provide
natural landing
grounds for hydro-
aircrait thus not only
ensuring safety of
operations but also
enabling approach to
within a wvery short
distance of any fire
that may break out.

So general 1s the
appreciation among
people 1n Canada of the value of their forests that many
organisations contribute to their protection in various
ways. Not the least interesting is the practice of the
Canadian Pacific Railway of patrolling its right of way in
forested areas with the express purpose of watching for
outbreaks of fire. Men are specially detailed for this
service ; tank cars, steam pumps, and supplies of hose are
held in readiness at strategical points, and prompt
measures generally are taken to combat all fires that
are within reach.

Phot-s courtesy)

Tackling a forest fire.
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ised work of forest watching.

The air station at Victoria Beach, Manitoba.

Suppression aircraft landing at Lake Winnipeg, Manitoba.

When wireless came to be a reliable means of com-
munication it was realised in Canada and the United
States that it provided great possibilities for the special-
[t was not long before
observation posts in isolated positions were equipped with

wireless apparatus in order to provide a thorough test, and
these were immediately successful. Since then the value of

wireless has been proved over and over again, and there 1s

no doubt that many
of the terrible fires

that have occurred 1n
the past could have
been checked in their
early stages 1f wire-
less had been avail-
able. For instance on

one occasion a fire
broke out in the Clear-

water National I'orest
in the United States
and extended rapidly.
The trees from which
the telephone line was
suspended were burnt
down, the wire was
melted by the intense
heat and ultimately a
stretch of line extend-
ing over more than 90
miles was put out of action. This fire would have been
much less disastrous if a prompt warning by wireless
could have been transmitted to Headquarters.

The equipping of the observation posts with wireless
was a difficult matter on account of the fact that they
were usually situated on high and rough ground. When
the United States Forest Service set out to equip their

post at Beaver Ridge in Idaho, the wireless apparatus had
to be drawn across a

mountain range over
an almost impassable
trail of 30 miles. As
may be imagined, the
conveying of delicate
instruments  under
such conditions pro-
vided an extremely
serious problem. A
great deal of trouble
was experienced 1n
transporting the cum-
bersome Dbattery.
Three times the bat-
tery was lost or des-
troved in transit
owing to packhorses
slipping off the trail
and packs becoming
detached and rolling
down the mountain
side to destruction. Eventually a fourth attempt proved
successful and the equipment was safely delivered.

On one occasion the wireless operators at this par-
ticular post had a very exciting experience. A serious
forest fire broke out and spread with such alarming
rapidity that the post was rapidly becoming completely
surrounded by a ring of fire. It looked as though 1t was
threatened with destruction and the operators determined
to abandon it, but to make an attempt to save the

wireless apparatus. Hurriedly this (Continued on page 628)

[High Commaissioner for Canada
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Testing Dunlop Aeroplane Wheels

The illustration that appears on this
page shows a huge aeroplane wheel tesling
machine that is in service at the IFort
Dunlop works of the Dunlop Rubber
Company. This is capable of submitting
an aeroplane wheel to vertical pressures
up to a little more than 100,000 Ib., or
nearly 45 tons. 1t is claimed to be the
largest machine ever made for the special
purpose of testing aircraft wheels.

The machine is 14 ft. in height above
the eround, while below there 1s an ex-
cavation 7 ft. in depth, 9 ft. in width, and
11 ft. inlength. Itisoperated by hydraulic
pressure from a main supply at 1,500 Ib.
per sq. in., and this is fed to a piston,
10 in. 1in diameter, that 1s connected to a
table at the bottom of the machine. The
pressure applied is measured by balancing
it against the weight shown near the
handle on the steelvard on the right of the
machine, a system of levers being inter-
posed between the table lifting cylinder
and the end of the steelyard.

A wheel that 1s to be tested 1s secured
on a bearing above the weighing table of
the machine. With the machine 1in perfect
balance, the handwheel below the steelyard
1s. turned to admit pressure to the piston
and raise the table until it touches the tyre.
As the pressure increases, the operator
winds the weight along the beam and
keeps the steelvard in balance.

The operation is continued until so much
pressure is put on the wheel that it col-
lapses—usually with a loud report. The
position of the weight on the scale on the
steelyard i1s then recorded and this shows
what load has been put on the wheel

The wheel shown 1n the illustration was
subjected to a pressure of 93,200 1b. It
did not collapse under this tremendous load
and when taken down for examination
showed no sign of distortion.

Aerodrome on Roof of American Building

w F B
i

In " Aw News of the 1ssue of the
“M.M." for March, 1930, we stated that a
mooring mast for airships was to be
constructed on top of a skvscraper in New
York City. The purpose of this 15 to
enable passengers by air to alight in the
heart of the ity instead of in outlying
districts. An even more remarkable ex-
periment of this kind 1s to be made at l.os
Angeles, California. There plans are now
being prepared for a huge building, the
roof of which will be used for an aerodrome.

The actual top of the building 1s expected
to measure 980 {t. 1in length and 152 ft.
in width, but 1in order to increase the size
of the novel aerodrome, small auxiliary
platforms projecting over the sides are to
be constructed. This will give a landing
space 1,200 ft. 1n length by 200 ft. 1n width.

Courtesy]

The World’s Military Aircraft

To-day France possesses more first-line
fichting aircraft than any other of the
world’s great ait powers, while England
has the least number. According to an
answer given by Mr. IY. Montague, Under-
Secretary of State for Air, to a question
asked in the House of Commons, in 1925
France possessed 1,280 first-line aircraft,
and now owns 1,310, The next strongest
Air Force is that of Italy. The Government

of this country has added 500 aeroplanes
to its Air Force since 1925, making a total
of 1,100 machines. Third place 1s occu-
pied by the United States, the strength of
whose first-line aircraft force has risen from
750 machines in 1925 to 950 this vyear.
England had 630 aircraft mn 1925, and
to-day has only 150 more.

During the present year France 1s to
increase the number of military amrcraft
she possesses by 48 machines. In the
United States four new squadrons are being
formed, but these will only require 24
additional aircraft, while Great Britamn 1s
adding only two squadrons, each of which
will consist of elight machines.

[(Dunlop Rubber Co. Lid.

The Dunlop Aeroplane Wheel Testing machine.
The wheel shown under test was subjected to a
pressure of 93,200 Ib. without becoming distorted.

British Engines for Swedish Military Aircraft

It has been announced that two new
Swedish single-seater fighters, one a
Fokker ID.XVI, and the other a Svenska
“ Jaktfalk,” are ftted with Armstrong
Siddeley supercharged '* Jaguar =~ engines.
The news 1s a reminder of the notable
tendency to instal British aero engines in
foreign machines, particularly in those
intended for mihitary service.

The single-seater fighter biplane of the
“ Jaktfalk © type bwmlt by the Svenska
Aero A.B. of Stockholm 1s an interesting
example of this tendency. It is fitted with
a 500 h.p. Armstrong Siddeley geared
“ Jaguar " engine. When fitted with a
supercharger, and carrying a useful load
of about 1,100 1b., the aeroplane has a
speed of 199 m.p.h. at an altitude of
12,725 ft. Its initial climb to 16,450 {t.
i1s completed in nine minutes, while the
maximum ceiling 1s 31,170 ft. The landing
speed of the machine 1s about 56 m.p.h.,
and it pulls up mm a distance ol about
153 yards.

The wing span of the " Jaktfalk = 1s
29.5 ft., and it is 23.3 ft. in length. Tlhe
wing area is 237 sq. ft. The machine
weighs 1,929 1b. when empty, and carries
a useful load of 1,102.51b., making the
zll-up weight 3,031.5 1b.

The aeroplane is fitted with all necessary
instruments, military equipment, and two
fixed guns firing through the airscrew. It
has good flying qualities, and is capable of
all kinds of aerobatics. It 1s constructed
mainly of steel, the fuselage consisting of
welded steel tubes with a covering of fabric.
The wing spars are built up of rectangular
steel tubes, the ribs being of wood, or
steel, while the covering is of fabric.

Kingsford-Smith Crosses Atlantic

A short time ago a successful trans-
Atlantic flight was made by Mr. lingsford-
Smith, the well-known Australian airman,
in his famous FFokker machine the " South-
ern Cross,” fitted with three Wright
“Whirlwind ' engines. Mr. Kingsford-
Smith, who was accompanied by three
others, started the flight from Portmarnock
Strand, near Dublin, and landed at Harbour
Grace, Conception Bay, Newfoundland,
314 hours later.

The ** Southern Cross’’ afterwards was
flown to New York where the aviators were
given a rousing reception. Mr., Kingstord--
Smith later flew across the American
continent to the Pacihc Coast, in order to
complete his flight round the world, which
was commenced on 31st May, 1928. Thus
he now shares the distinction of having
flown round the world with the U.5. Army
airmen who carried out a world flight 1n
1924, and the crew of the “ Graf Zeppelin ™
which circumnavigated the globe 1n 1929.



Electric Beacons to light Air Routes

On page 602 of this issue of the "M . M."
appears an article describing the rotating
beacons that are used to lhght up the
extensive airways in the United States.
In certain instances the contour of the
eround makes 1t

impossible to
utilise these.
Thus on the

side of a hill the
beam of an
ordinary beacon
often would be
obscured from
view, since for
a great part of
the time 1t 1S 1n
operation it can-
not be directed
immto the hillside.

In order to
deal with extra-
ordinary situa-
tions of this

Electric Com-
pany of New
York has mtro-
duced an elec-
tric cocle beacon
that flashes a
distinctive warning in all directions. An
illustration of it appears "on this page.
Its flash is not as powerful as the beam
of a rotating beacon, but it is economical
and reliable in action.

Other interesting uses also have been
suggested for it. One of these 1s the marking
of obstructions that may be dangerous to
pilots. Beacons emploved for this purpose
are fitted with red shades. Eight units
with red shades already have been In-
stalled on the new Suisan Bay Bridge of the
Southern Pacific Railroad, and three have
been mounted on top of huge voltage
transmission towers of the New York
Power and Light Corporation. Units
that show green lights are proposed for use
as auxiliary air port beacons.

For installation on airways and for
marking obstructions,the beaconis equipped
with two 200-watt, 110-volt Mazda lamps.
For airport installation two
Mazda lamps are required. The upper
lamp is used base up; the lower lamp
base down. Means of adjusting the focal
position of the lamps with respect to the
lenses 1s provided,

Dornier ‘““ DO.X ' for Atlantic Crossing

The builders of the huge Dornier
“DO.X " flying boat, the Dornier Metall-
bauten G.m.b.H., of Freidrichshafen, have
announced their intention of attempting
an Atlantic flight with the machime, and
probably the effort will be made during
this month. The starting point is expected
to be either Lisbon or Cadiz, and the flight
will be made by way of the Azores, Hamil-
ton, Bermuda, and New York. The
exact number of persons who will make the
journey 1s not yvet known, but 1t 1s expected
that they will include Mr. Maurice Dormier,
who will represent his brother, who designed

Courtesy]

and constructed the machine, and five
selected passengers in addition to the
crew of ten.

Readers will remember that a full

description of the Dornier * DO.X " was
given on page 922 of the December, 1929,
1ssue of the " Meccano Magazine.” The
all-up weight of the giant machine 1is
about 35 tons, and 1t 1s fitted with twelve
“ Jupiter ' engines developing G,300 h.p.
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The Armstrong Whitworth ** Siskin '’ IIIB day and night fighter.
with a ‘‘ Jaguar '’ engine, has been developed from the *‘‘Siskin’’ IIIA, a single-seater fighter largely

used in the R.A.F. It has a maximum speed of 164 m.p.h. at an altitude of 15,000 ft.
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New Light Seaplane Records

In the single-seater light seaplane class
three world's records have been set up by
a Junkers " Junior ' machine fitted with
an Armstrong Siddeley ‘* Genet " engine.
The records, which have not yet been

..." ‘L?. II;:-. . 1
L -l VT .-:"II’I p
ey -l.-:Lr. .. L i P

homologated by the F.A.l., are the endur-
ance record, which 1s claimed with 16 hrs.
28 min. ;: the distance record in a closed
circuit, with 1,312.5 miles ; and the speed
record over 100 km., with 103 m.p.h.

Courfesy]
The electric beacon described on this page.

The fuel used was a mixture of equal
proportions of benzol and petrol, and the
Junkers Company state that during the
flight the total consumption of fuel
amounted to 3.32 gallons per hour. In
the record for distance 1n a closed circuit,
the average speed was 81.8 m.p.h. The
o1l consumption was very low, working
out at 1.3 pints per hour.

LI nternational Electric Co.

L Str W. G, Armstrong Wintworth Awcraft Lid,
This machine, which is fitted
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Landing Aircraft in Fog

The airman’s greatest enemy i1s fog,
and from time to time experiments have
been carried out in efforts to discover means
of enabling a pilot to fly in perfect safety

when foggy weather is experienced. In
the case of
British cOm-

mer ci1al
machines it may
almost be said
that the prob-
lem of safetyv 1n

fog has been
solved for
machines n

actual flight to
and from Croy-
don Aerodrome.

The pilots of
these keep 1In
touch with the

aerodrome itself
by wireless and
warnings may
be 1ssued to air-
craft that are
flying danger-
ously near each
other.

[Landing on a
fog covered
aerodrome brings with it new dangers and
many suggestions have been advanced
to enable this to be done in safety. In
recent experiments devices for this purpose
have been tested bv a pilot of the Roval
Air Force, who was accompanied by a
member of the scientific staff of the Air
Ministry as a passenger. The machine—a
standard *° Avro " aeroplane—made five
successful landings at Farnborough through
a fog that rose to a height of 90 feet above
the ground. Conditions were so bad that
once the aeroplane had disappeared from
view on taking off, 1t was not seen again
until 1t taxied up to the hangars after
landing.

In order to guide the pilot who carried
out the tests a small balloon was tethered
400 feet above the ground and about half
a mile from the aerodrome. On the
dashboard of his machine was mounted a
pitch and yaw indicator, and a weight
suspended a few feet below the landing
carriage of the machine completed the
apparatus.

The balloon was in clear air above the
bank of fog, and as the pilot knew its
position relative to the aerodrome he was
able to use 1t as a guide post showing him
the direction of the landing ground.
Gliding past the balloon at the desired
angle—this was indicated by the pitch
and vaw indicator—the airman landed
without difficulty, the suspended weight
telling him when he was about to touch
the ground by causing a red lamp on
the dashboard to light up when it made
contact.

These trials show that the difficulty of
landing in fog may be overcome by very
simple means, and 1t 1s expected that great
practical use will be made of the method
adopted in them.

World’s Record Endurance Flight

Two American aviators recently have set
up a new world's refuelled endurance
record of 533 hours 40 min., or just over
three weeks. The record beats the previous
one by 113 hrs. 19 min. The two men
were brothers, and 1t 1s stated that they
will receive about £40,000 for their record-
breaking flight.
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Building the World’s Largest Airships

Giant American Vessels to Carry Five Aeroplanes
DO00O0000000CO000000000000000000000000000000000000000000l OO0
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HE success of the “ Graf Zeppelin '’ in crossing the Atlantic
(Ocean on several occasions, and in flying round the world,
showed that rigid airships may be rehiable and trustworthy,

even in bad weather, and the satisfactory trial flights of ** R100 "

and ““ R101,” the much larger British vessels, have given further

proof that as a means of air transport the airship may be a serious
competitor of the aeroplane.

The two British airships are wonderful vessels and undoubtedly
represent a great advance 1n type on the " Graf Zeppelin.”” At
present they are the two largest airships in the world, each having
a capacity of 5,000,000 ¢. ft. Shortly an additional cell is to be
added to the ““ RI101,” and this, with other changes, will bring
her capacity up to 5,630,000 ¢. ft. She will then rank as the
largest vessel of her kind yet constructed. But that record will
be lost to this country next year, for in America two vessels with
envelopes holding as much as 6,500,000 ¢. ft. of gas are being built,
for the United States Navy at Akron, Ohio, by the Goodyear-
Zeppelin Corporation. An enormous shed, or ' dock,” as the
Americans say, has been
built to hold these air-
ships, and within it work
on their construction has
been carried on since the
contracts were awarded
to the Corporation 1n
October, 1928. The two
are sister vessels and are
known as "' ZRS-4 " and
"t ZRS5-5."" The former
will be ready first. It 1s
expected that it will be
completed in April, 1931,

When complete the
CZRS5-4 7 will appear to
be shorter and wider than
earlier airships of the
Zeppelin type. In shape
these resembled lead pen-
cils, for in comparison
with their length they
were narrow, a feature
that to a certain extent
1s repeated in the * Graf
Zeppelin,”' the latest pro-
duct ot the famous Ger-
man airship building com-
pany. Although the latter
vessel has a capacity very
little more than half that
of the " ZR5-4," it is only
91t. less in length, but
the American airship is
greater in width by nearly 33 ft. Her total length is 785 ft. and
her maximum diameter 132.9 ft. Thus her length is only about
six times her width, while that of the * Graf Zeppelin ' is nearly
eight times the greatest diameter of the vessel.

The construction of the hull of the “ ZRS-4 " is being carried
out on the triple layer principle characteristic of airships of the
Zeppelin type. A rigid duralumin framework is provided in
order to withstand the stresses from the loads carried. Within
this are a number of gas cells, that supply the necessary lifting
power, and over all is a taut fabric outer cover that is doped and
metallised in order to make it waterproof.

I'he cover not only offers protection against the elements,
but also enables the builders to give the airship a smooth flying
surface, a great necessity if high speeds are to be attained. In
addition, its metallised surface reflects rather than absorbs the
sun's rays, and thus prevents the temperature within the airship
from becoming too high and causing the lifting gas to expand
unduly.

I'he framework of the vessel is of a very interesting type. It
consists of transverse ring girders, spaced at intervals along the
length of the ship, and connected by long girders that extend

A view in the enormous airship dock when Admiral Moffett, Chief of the United States Naval Bureau of
Aeronautics, drove a golden rivet into the main section of the monster ring girder of ** ZRS-4.""
and the other illustrations to this article we are indebted to the

from the nose to the tail. A network of diagonal wires is used in
order to brace the outside panels, and another system of wires
and cord nettings transfers the pressure from the gas cells to
the framework.

The main transverse rings are spaced about 74 ft. apart. The
girders of which they are built are triangular in shape and actually
form corridors along which members of the crew may climb com-
pletely round the circumference of the ship when it is necessary
to make inspections or to carry out repairs. The long girders
running from nose to tail also are triangular in cross-section.
lhere are three of them, one extending along the top centre of
the vessel and the others being placed symmetrically in the lower
part. These also are corridors or gangways for the use of members
of the crew, and, in conjunction with those in the ring girders give
access during flight to almost every part of the vessel.

Ihe employment of an extensive system of corridors and gang-
ways 18 a distinct novelty and a great advance on the practice
followed in building previous airships. In most of these only a
single corridor along the
bottom of the ship was
provided, in addition to a
“catwalk " running from
front to rear. The crews
of the new airship will be
able to move about almost
as Ireely as the men 1n
charge of a giant ocean
liner, for in addition to
those already mentioned,
there are a number of
other gangways leading
to the engine rooms and
other sections of the
vessel,

The number of gas bags
within the American air-
ship 1s 12, They form a
bulkhead system similar
to that employed iIn
ocean-gong vessels, and
a loss of buovancy due
to the destruction of two
whole compartments, and
the escape of the gas they
contained, would not
seriously endanger the
craft, although of course,
its lhfting power would
be correspondingly re-
duced. DBy making use
of dynamic hift—that 1is,
by flying the vessel at a
shght upward angle—compensation may be obtained for the
loss of even more gas than would follow the rupture of two of
the cells.

In controlling a giant airship one of the dangers to be guarded
against 1s caused by changes of temperature within the cells.
It the gas becomes too warm its pressure rises, and this may
increase sufficiently to cause damage to the containing fabric.
In the * ZR5-4 7" trouble of this kind will be prevented by the
action of over-pressure valves with which the gas cells are fitted.
These are situated in the gangway at the top of the vessel, and in the
largest cells as many as four are incorporated. When the pressure
rises above a certain limit they open automatically and allow
surplus gas to escape. As a further precaution each cell is fitted
with a valve that mav be opened directly from the control car,
thus giving the Commander the power to release gas in all com-
partments if unusual conditions make this necessary.

The builders of the American airships have one great advantage
over those responsible for the construction of similar vessels in
other countries—they have a supply of helium at their command.
At the present moment the United States almost has a monopoly
of this rare and valuable gas. Its lift 1s little less than that of
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For this
year-Zeppelin Corporation.
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hydrogen, the gas usually employed, but, unlike the latter, helium
1s non-inflammable. In airships with cells filled with this gas,
therefore, the risk of fire i1s small, and, in fact, in the “ ZRS5-4 "
the danger from this cause is no greater than in a motor car.

One very mmportant result of the employment of helium is that
the engines may be included within the framework of the vessel
with absolute safety. This cannot be done in airships that obtain
their lifting power {rom
hydrogen, for if a spark from
the motor chanced to reach
the gas, a terrible disaster
would follow. It is neces-
sary to place the power
plants of such vessels 1n cars
as far away from the gas
as possible. These cars are
attached to the hull by
means of outriggers and
care 1s always taken to
supply ample ventilation.
Excrescences of this kind
increase the air resistance
of an airship. For this
reason they are made small,
and thus the engine crews
have to work in cramped
quarters. On the contrary,
the engine rooms of the
American vessels are roomy,
and the men in charge of
the power plant work under
comparatively comitortable
conditions.

The number of engines
fitted 1n the “ ZRS-4 " is
eight, and these are placed
in four engine rooms housed
within the ship’s hull, only
the propellers extending
outside the vessel, They develop 4,480 h.p. and give the airship
a maximum speed of 83.9 m.p.h. Saufficient fuel may be carried
to give a range without refuelling of no less than 10,580 miles when
cruising at a speed of 50 knots. Thus when 1t is completed the
giant airship will be capable of flying non-stop nearly half-way
round the world !

A very mmportant feature of the power plant of the “ ZRS-4 "
1s that bevelled gears are employed at the outboard ends of the
rigid driving shafts. These make it possible to tilt the propeller
shafts to any angle up to 907, and thus the power of the engines
may be employed for propelling the airship up or
down as well as 1in a fore and aft direction. B
This feature is of special importance when S0
the airshipisstartingand landing, and when
returning toearth the propellersmayeven &
be employed to drive the vessel |
down 1 order to avoid the loss of /
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lifting gas that otherwise would have
to be released.

One of the difficulties that has
been encountered in airship prac-
tice 1s that of compensating for
the loss 1n weight as fuel -is
consumed. As this disappeared
an airship tended to rise, and in
early vessels it could only be kept
at a normal flying level by re-
leasing a quantity of the lifting
gas contained within the cells.

In the " Graf Zeppelin 7 a very
imgenious plan i1s followed to
avold this. It consists of using

a gaseous fuel that has about the same density
as air, and allowing the latter to take the
place of the gas burned,

In the case of the “ ZRS-4 " an even more
remarkable device introduced by the United
otates Navy Department is being employed for the same purpose.
1he engines of this vessel are designed to run on liquid fuel. Among
the products of combustion is a proportion of water, and the
weight of this actually is greater than that of the fuel burned in
the cylinders of the engines. It reaches the exhaust in the form of
steam, but by passing the exhaust gases through condensers it is
liquified. This prevents the airship from becoming lighter and
the water produced also acts as a supply of ballast that may be |
released in emergency in order to give additional lift.

The condensers installed in order to carry out this novel scheme
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When completed ** ZR5-4 " will have the appearance shown in the above dra“'i%’ﬁ which represents

the vessel as it would be seen when flying over the United States battleshi
It will be seen that there are no engine cars below the hull of

girders are used as gangways
the framework from which the vessel is controlled also may be seen.

are very ingenious in construction. The exhaust gases first pass
through a system of connected tubes placed between the engine
car and the hull of the airship. These are exposed to the airstream
and in them the gases are cooled to a very considerable degree,
Then they pass on into the condensers themselves. lhese are
large metallic panels extending from the engines up the sides of
the vessel, the outer surface of each panel being ribbed in order
to obtain the maximum
cooling eftect. lhere the
steam 1s finally condensed
into water and this flows
through separators into
tubes that carry it away to
ballast bags along the side
gangways.

The control car of the
airship is placed well for-
ward, and 1s built as a part
of the structure itself. It
projects below the stream-
line, but in order to prevent
any undue reduction 1n
speed, 1t 1s small 1n size,
being only sufficiently large
to accommodate the staff
in charge of the vessel.
The most modern and effi-
cient devices for the naviga-
tion of aircraft are fitted
to enable every desired
movement to be carried
out quickly and easily.
Exertion at the wheels in
handling the enormous ves-
sel 1s kept as low as possible
by the simple plan of pro-
viding each rudder with
balancing vanes.

I'he wireless operator’'s
cabin and the Commanding Officer's quarters are placed directly
over the control car, but these are inside the hull. Accommodation
for the officers and crew is provided near the middle of the ship and
consists of a number of rooms alongside each gangway. Each
sleeping room is provided with four comfortable berths, and in
addition, there is a large galley with ample cooking facilities.

One of the most interesting features of this giant of the air 1s that
it is itself an aircraft carrier, for within it is accommodation for five
complete aeroplanes. These are carried in a huge storage com-
partment in the lower part of the airship. Collapsible trapdoors in
the bottom of the vessel cover a T-shaped opening through which a
trapeze with an aeroplane attached to it may be hoisted or

lowered. When a flight in a heavier-than-air
—— machine 1s to be made this is fitted on the
- . trapeze, which then descends through the
. & opening. The aeroplane flies off its
=~ support without difficulty and on the
. completion of a flight may be taken
& up agamn with equal ease.
\ Theinclusion of aeroplanesin the
equipment of an airship is a
remarkable step forward. These
machines will be of the greatest
value for scouting purposes, for
they are much faster than the
aircraft that houses them, and
they will add to the fighting
power of the " ZRS-4."" Airships
generally are vulnerable because
of their size and comparative
lack of speed, but the two
American vessels may be defended
by squadrons of fast fighting
aeroplanes.

The great shed at Akron in
which the giant airships are being
built, and in which the completed
vessels will be housed when necessary, 1s built on an enormous scale,
[t is 1,175 ft. in length and 325 {t. in width, and covers a floor area
of 364,000 sq. ft., which 1s by far the largest of any building yet
erected. It is so large, in fact, that four full-sized Association
football pitches could be laid out on i1it. The height from the floor
to the platform at the top of the building is 211 ft. thus giving
ample room for the airships, the maximum diameter of each of
which is 133 ft.

The enormous building is a steel structure, the gigantic arches
being suppﬂrtﬂd on concrete fﬂﬂtiﬂgﬁ. (Con’ineed on page 623)
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The Lighting of Night Air Routes

Beacons Across a Continent
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IRPORTS and seaports have many things in
common, and notably the necessity for adequate
lighting arrangements for craft arriving or de-

parting during the night. In the early days of civil
aviation all flying was done as far as possible in davlight,
and there was no necessity for any very elaborate
scheme of airport lighting. The whole situation changed,
however, when night flying began to develop. It
was then obvious that, in order to ensure the safety
of the machines, an abundance of light must be pro-
vided in the form of beacons visible at long distances;
boundary, obstruction and approach lights; and
lights for the land-
ing ground and
hangars and other
structures COM-
prising the port.
Several methods
of floodlighting the
held surface of an
airport have been
suggested and many
ol them tried, but
1t 1s generally ac-
cepted that for all
large air terminals
single high-powered
units of wide spread
are Dbest adapted
for this purpose.
The beam from the
large  floodlight
must be spread to
a hali-circle in the
horizontal  plane,

Courlesy]
An aeroplane descending to a landing ground, guided by the brilliant beam from a beacon.

but at the same time it must be kept very narrow
vertically so that, 1f 1t 1s necessary for a pilot to land
facing the light, he will not have to encounter a strong

glare. When a pilot has just come out of a dark sky
the pupils of his eyes are dilated, and glare is even
more dangerous to him than to the motorist. The
latter can always pull off to the side of the road and
stop, but that 1s not yet possible with an aeroplane.

Awrport lighting has been brought to its greatest
perfection 1n the United States as the result of the
development of the night mail across the continent.
The journey of 3,000 miles is accomplished in 28 hours,
and this flight has only been made possible by the
provision of enormously powerful land lighthouses.
Before the cross-continental aerial mail delivery was
inaugurated, beacons of millions of candle-power were
installed to form a gleaming row of giant night eyes
from the foot of LLake Michigan to the south-east corner
of Wyoming. These lights formed the first installation
of their kind in the world ; they were the first attempt
to 1lluminate an aerial highway for regular use by
aeroplanes. lhe beacons are erected on nearly 40
sites, mounted on slender steel-legged towers, operated
by electric motors and automatically moving their

blue-white shafts of light to mark the aerial roadway.

lThe eastern edge of the * darkness zone’ on the
trans-continental air mail route is Chicago, where a
beacon light of 325,000,000 candlepower has been
stationed. At the western boundary of the zone,
Cheyenne, Wyoming, 800 miles away, another beacon
of equal intensity stands guard. Between them are
three others of the same size situated at points where
permanent landing fields for the night mail have been
laid out—Iowa City, Omaha, and North Platte. At
smaller intervals of 25 miles there are beacons of
5,300,000 candle-power marking what are known as
emergency landing
fields. These small-
er searchlights are
located at more
than 30 towns along
the route.

If it were possible
to merge into one
mighty beam of
brillance the illu-
mination givenforth
by the five search-
lights rated at
325,000,000 candle-
power, and the 36
searchlhights rated
at 5,300,000 candle-
power, which hight
the route between
Chicago and
Cheyenne, the result
would be equivalent
_ to the light of
approximately 1,800,000,000 candles!  The ordinary
incandescent electric lamp used in most houses is rated
at 32 candle-power. No less than 56,000,000 lamps
of this type would be needed to equal the dazzling
shatt of this gigantic imaginary searchlight. To put
it 1n another way, the searchlight would provide
illumination for 4,600,000 houses of six rooms, each
allowing two lamps to a room. By the light of an
ordinary 32 candle-power lamp a newspaper can be
read at a distance of about six feet. The beam ifrom
our 1maginary searchlight would enable a newspaper
to be read distinctly at the astonishing distance of
more than sixteen miles |

T'he big searchlights set up at the five permanent
landing fields at Chicago, lowa City, North Platte,
and Cheyenne, are among the most powerful search-
lights in the world. Their rating has been given at
various times as 600,000,000 candle-power each, but
this 1s 1n reality only a theoretical rating that will not
be actually attained at any time when the lights are
in operation. The rating that indicates the actual
illumination intensity 1s stated by the engineers of the
General Electric Company to be 325,000,000 c.p.

Experts of the Post Office Department, in co-operation

[ International General Electric Company
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Diagram showing how the chain of beacons forms a lane of light along the “ darkness zone "’ of the 3,000-mile air mail route across the American
continent,

with the illuminating engineers of the General Electric
Company, have given long and careful thought to the
lighting of the night course and the illumination of
the landing-grounds. They have studied every detail
that might assist a pilot to fly and land at mght with
as much ease and safety as during the daytime. As
a result all the land highthouses represent the highest
developments in searchlights and-the farthest advance
vet made by engineers in producing the most intensely
brilliant type of illuminating apparatus that science
has been able to suggest.

The wvisibility of the lights i1s such that the pilots
of the night mail
flying at high speed
7,000 f{t. above the
earth are never out
of sight of one or
other of the guiding
beams. The bigger
lights can be seen
at a distance of 50
miles or more, and
the smaller ones are
clearly discernible
30 miles away. AS
soon as he has left
one light behind
him the pilot 1m-
mediately picks up
the next one, so that
his course 1s marked
beyond any possi-
bility of his wan-
dering oft the route
and becoming lost
in the darkness.

The land hLight-

into the air. The fields themselves are outhined in
light. Chimneys, poles, towers, and high buildings
in the neighbourhood are illuminated, and other promi-
nent objects are made to stand out so that the pilot
can gauge the landing levels. The landing-stages, or
areas in which the pilot places the wheels of his machine
upon the ground, are also clearly marked by light. A
brilliantly-illuminated weather cone enables the pilot
to see at a glance the direction of the wind on the field
at any moment and arrange his landing accordingly.

It is this marvellous system of i1llumination that has
not only made the night air mail service possible, but
has brought about
a mail dehvery
between New York
and San Irancisco
On a Z3-hour
schedule. The mail
leaves New York
at noon one day
and reaches San
I'rancisco by even-
ing of the next day,
and a similar
arrangement holds
good 1n the reverse
direction.

Since the trans-
continental lighting
scheme that we have
described was put
into operation, the
United States De-
partment of Com-
merce has installed
many new 24-hour
airways and the

houses are electri- necessary lighting
cally-operated. courtesy ‘Imperial Airways Limited ~ arrangements  ior
Their giant shafts Croydon aerodrome at night, showing on the right the neon gas beacon, which has a  them. Schemes

are always moving
slowly and steadily
in a huge aerial circle, travelling round and round 1n
their orbits under the control of mechanisms so perfect
that they require practically no attention. On the
larger lights are installed 4 h.p. motors of a particularly
efficient type, while the smaller lights have similar
motors of } h.p. The large lights on the five main
towers are arc searchlights of high intensity having
36-inch projectors; the small lights are equipped with
incandescent lamps and have 18-inch projectors.

The landing field beacon light at the permanent
landing-grounds is mounted on the same tower that
supports the flying route beacon. It 1s a searchhight
of the same intensity, 325,000,000 candle-power, with
a 36-inch projector. The only essential difference
between the two is that the beam of the landing beacon
1s directed downward upon the field instead of upward

normal range of 45 miles. The lights that outline the various structures on the aerodrome
are also plainly seen.

already completed
or shortly to Dbe
taken in hand include some 400 additional airway beacons
at intervals of 10 miles each along the new night routes.
These are 24-inch beacons each of 2,000,000 candle-
power, and they rotate six times per minute. Each
beacon tower is equipped with two course lights in
addition to the beacon, the hghts pointing in the direction
of the airway and flashing in code to indicate the number
of the beacon along its particular route. If there is no
landing ground at the beacon the course lights have
red lenses ; while green lenses are used at airports and
at intermediate landing grounds.

Although conditions in the British Isles do not demand
route-lighting schemes of the type of those in the United
States, there 1s the same necessity for adequate lighting
of important landing grounds. At Croydon aerodrome,
which is the airport of London, the

(Continuxl on page 623)



World's Largest Propellers

the wonderful record of the Bentleys—
the race has been won three times iIn
succession by cars of this make—it is a
little disappointing to learn that the firm
has decided to discontinue racing.

I'he two inner propellers of the Canadian
Pacific Steamship liner, ““Empress of
Britain, are claimed to be the largest that
have ever been constructed. Each is
19 ft. 3 1n. 1in diameter and 254 tons in
weight. The cap of each propeller alone
weighs 84 cwt., and their combined surface
area 1s 296 sq. ft.

Ihe two propellers work at a speed of
146 r.p.m. and make use of energy amount-
ing to 22,000 s.h.p. The outer propellers
are much smaller, each weighing only 91
tons, and they make 194 rp.m. It is
interesting to note that the propellers
previously holding the world's record for
size also were fitted on a C.P.S. liner, this
being the “"Empress of Japan.”

LThe " Limpress of Britain '’ was launched
at Clydebank on 11th June last. She
was built and engined by John Brown
& Co. Ltd. The vessel has accommodation
for 1,100 passengers and is capable of a
speed of more than 24 knots. Her total
displacement 1s 42,000 tons and she is
intended for operation on the Southampton-
Quebec service. A vovage between these
two places will be completed in five
davs.

Giant Liner to be Built on the Clyde

Lhe contract for the huge new Atlantic
liner to be built for the Cunard Steamship
Company has been placed with John Brown
& Co. Ltd., Glasgow. Authentic infor-
mation of the actual size of the vessel is
not yet available, but it is expected that
she will displace about 70,000 tons. From
this figure 1t has been calculated that the
length of the vessel probably will be about
1,050 ft., while the breadth is expected
to be about 120 ft., and the load draught
about 33 ft.

It 1s believed that the machinery of the |
new liner will be capable of an output of
200,000 s.h.p. and that this will give her
a cruising speed of 30 knots. Thus the |
vessel will be capable of regaining for
England the " blue riband "’ of the Atlantic,
now held by the German vessel " Europa.” |

Britain Again Wins Motoring Grand Prix

The International Motoring Grand Prix
d'Endurance was won for the fourth year
In succession by a British motor car, the
machine that was successful in the 24 hour
road race being a Bentley, driven by
Captain Woolf Barnato and Lieut.-Com-
mander Glen Kidston. These intrepid
drivers covered a distance of 1,831 miles
in the 24 hours of the race, their average
speed being 76 m.p.h. This constitutes a
record for the event.

The second place was secured by another
Bentley,while the third and fourth machines
were both British' Talbots. In view of |

A working model of a Newcomen engine in the Museum
of Science and Arts, Edinburgh. The original of this was

erected near Glasgow in 1810, and was in conlinuous use
until 1915. The valve gear was worked by hand and in

the reproduction the small figure of a man operates
this as required. The model was constructed in the
workshops of the Museum. |

Grain Elevator on Shore of Hudson Bay

A grain elevator with a capacity of
2,500,000 bushels 1s to be erected at
Churchill, Canada, a new port under
construction on the western shore of the
Hudson Bay. Work will be begun as soon
as possible and the cost of the elevator is
expected to be a little more than £400,000,

Churchill is at the terminus of the
newly-constructed railway from Western
Canada to the shores of the Hudson Bay.
Navigation of the Bay and of the channels
north of LLabrador leading to the Atlantic
(Ocean 1s possible for a long period during
summer, and the completion of the railway
has opened up a new and shorter route
from the West of Canada to Europe. It
| is expected that a portion of this year's |
| grain crop from the prairie provinces will
be shipped by this route, and i1t 1s hoped to
complete the elevator in time to handle 1t.

driven by a

Huge Floating Elevator

A huge floating elevator, 2,100 tons in
welght, recently has been constructed in
Germany for service m the harbour of
Rouen. The elevator is to be used for
discharging barges carrving dredged sand
and stones.

When a barge i1s being discharged, the
material 1t contains 1s scooped up by
buckets secured to a chain that passes
between two pontoons. Each of the 47
buckets carried, has a capacity of 18 c. f{t.
The material 1s raised to a height of about
| 100 ft., and i1s then allowed to fall
into a hopper, from which it may
be carried along a washing
chute, where the soil is separat-
ecdd from the stones, or shot
directly on to the shore of

the river. Each of the bar-

ges carrying the dredged
material has a capacity of
from 500 to 800 c. vd., and
the elevator discharges

one of the larger size in a

little more than an hour.
The elevator is supported
on two pontoons, each of
which 1s 200 ft. in length,
25 ft. in width, and 13 ft. 6 in.

: i depth. Itisoperated by means
of steam engines and electric
motors. 1lhe bucket chain is driven

by a triple-expansion engine of

300 h.p., while the generators
supplying the electricity to the motors
required for the other operations are
020 h.p. triple-expansion
engine, and a 220 h.p. compound engine.
IThe steam required 1s raised by two
cylindrical marine boilers at a pressure
of 190 Ib. per sq. in.

River Tunnel 13 Miles in Length

An interesting scheme for covering up a
river 18 now approaching completion at
S>t. Louis, Missouri., The river 1s the Des
Peres, which flows through the centre of
the town. For many years this has been a
source of much expense, for during the
winter, or when bad weather is experienced,
the water overflows and causes great
damage to adjacent property.

The 1dea of covering the river over was
thought of many years ago, but it was not
until 1924 that work was commenced on a
tunnel mmto which it is to be diverted.
1This tunnel, which 1s now almost com-
pleted, 1s approximately 13 miles in length.

It 1s interesting to note that along the
site of the tunnel about 5,000,000 c. vd. of
earth, and 400,000 c. vd. of solid rock have
been excavated. For this work large ex-
cavators were employed and one of the huge
machines installed is capable of dealing
with 8,000 tons of spoil every 24 hours.
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New Bridge for Cheshire Lines Railway
at Liverpool

An interesting piece of engineering work
was carried out recently at Walton,
Liverpool, when a single span girder bridge
» was erected to replace a plate girder bridge
of smaller dimensions. The new bridge
had been made necessary by the con-
struction of a double arterial road con-
necting one of the Liverpool main roads
with the East Lancashire Road that runs
from the city to the eastern towns of

[Lancashire, The situation of the bridee
made it important that railway
traffic should not be interrupted,
and therefore the structure was
built by the side of the line, and
when complete was moved into
position, this operation being
carried out on a Sunday.

[Early in the morning the pre-
liminary task was commenced of
removing the existing bridge. This
was first jacked up on four trolleys
and then pulled about 40 ft. clear
of the embankment by means of
winches, the operation occupying
about 22 minutes. All was now
ready for rolling into position the
new 9500-ton bridge, which then
rested upon four eight-wheeled
bogies. It was drawn into place
by means of two winches, each
operated by six workmen. The
progress of each end of the bridge
was checked by a workman at
intervals of three inches, so that if one
end were in advance of the other it could
be slowed down accordingly. When the
structure was finally 1n place one end was
jacked up by four 100-ton jacks, the
bogies were removed, and the rocker
bearings, each welighing five tons, were
placed in position. This end was then
lowered, and similar operations were
carried out at the other end, where
were fitted the expansion bearings
that allow for the free movement
of the steelwork under differences
of temperature. All that now re-
mained was the laying of the rails.
This was quickly carried out, and
the first train passed over the bridge
at 11.15 p.m.

The principal dimensions of the
new structure are length 148 ft.
6 in. ; width 31 ft. 6 in. ; and depth
23 {t.

Largest Alternators in Europe

Four slow-speed, three-phase al-
ternators that are claimed to be the
largest in Europe have been com-
pleted for installation mm a hydro-
electric power station in Germany.
The machines were constructed by
a Swiss firm of engineers. They have
been designed to have an output of
32,500 k.v.a. at 10,500 volts and 50
cycles. They will run at the com-
paratively slow speed of 75 r.p.m., and
will be driven by four turbines.

The stator of each alternator has an
external diameter of 36 ft. 1 in., and the
sheet-steel casing surrounding it 1s 44 f{t.
3 in. in diameter. This casing is intended
to act as a channel by means of which
heated air will be withdrawn, cool air
entering the machine from above. The
pole wheel weighs 250 tons, and is 30 ft.
10 in. in diameter. It is of cast steel and
was made in two main parts. The thrust
bearing that carries the upper end of the
shaft has been designed to withstand a load
of about 900 tons.

The

i

New single span girder bridg
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Patrol Boat with Turbine Engines

An interesting new German Customs
patrol boat, the ' Hindenbuwrg,  has
successfully completed a number of trial
trips. The wvessel is 102 ft. in length,

14} ft. in breadth, and has a displacement
of 60 tons at 4 ft. draught. Her speed 1s
13} knots. The most interesting feature
of the vessel is the means of propulsion
adopted. A small oil-fired water-tube
boiler supplies steam for a light-weight
turbine, this being a departure from

Canadian Bridge Two Miles in Length

The new bridege across the St. Lawrence
River at Montreal was formally opened
for trafhc on 24th May last. It has been
under erection for four years and its total
cost has been about £4,000,000.

The Montreal Harbour Bridge 1s a
cantilever structure and ranks as one of
the world's greatest bridges. It is nearly
two miles in length and the main span
is at a height of 150 ft. above high water
mark, thus giving ample clearance for the

normal
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the case of a boat of this size.

The water-tube boiler of the plant has
been constructed for use at a pressure of
350 Ib. per sq. in.,, and a normal steam
temperature of 790°F. The turbine 1s of
the compound type and generates 300 b.h.p.
The propeller revolves 500 times a minute,
the speed of the engine crankshaft being
reduced to this by means of a double-

per illustration on this page
are clearly visible.

geared transmission shaft. The success of
the experimental plant installed on the
' Hindenburg '’ has led to the construction
of other turbine vessels of similar type.
The makers are now at work on two boats
for Customs patrol purposes, each of
which will be equipped with boilers and
turbines developing 1,600 b.h.p. Tlhe
boats will be 7 ft. smaller than the first
one, which originally was only intended
for experimental purposes. The weight of
the engines in the new boats will be 20 Ib.
per b.h.p., but the makers claim to be able
to construct similar engines in which the
welght-power ratio i1s 13.2 Ib. per b.h.p.

¢ at Walton that carries the track of the Cheshire
Lines Railway over the double arterial road from Liverpool to East Lancashire.

was erected at the
In the above photograph two of the rollers

ocean-going vessels that enter the port.

The roadway is 37 f{t. in width,
and ample accommodation for
tramways and for passengers also
is provided.  The completion of
the bridge Dbrings the city of
Montreal into closer communi-
cation with the rapidly expanding
suburban districts south of the
St. Lawrence. In an early 1ssue
of the “M.M."” we hope to publish
a full account of this important
structure.

Japan’'s Longest Tunnel

The world's seventh longest
tunnel 1s now nearing completion
in Japan. This is known as the
Shimizu Tunnel, and has been
burrowed through a range of moun-
tains 1n the Western part of the
country. The tunnel is 31,831 ft.,
or slightly over six miles, in length,
and i1s about 2,000 ft. above sea
level. Work on it has been proceeding
since 1922, and before it is completed it is
expected that its total cost will have
reached £1,200,000. The use of the tunnel
will shorten the coast to coast railway
journey through Japan by over 60 miles,
or four hours’ travelling time.

New Power Station at Swansea

A new power station is to be
constructed at Swansea 1n con-
nection with the South-West England
and South Wales section of the
scheme of the Central Electricity
Board. The site for the station
already has been decided upon.
This is 285 acres in extent, Of
this area, 87 acres will be covered
by buildings and the remainder of
the ground will be used for tipping
and other purposes. An unlimited
supply of cooling water will be
obtained from the docks at Swansea,
a satisfactory arrangement having
been made with the G.W.R., the
owners of the docks.

At first the station will be htted
with two 30,000 k.w. alternators.
LLater a 60,000 k.w. machine will
be added, and eventually the station
will be extended to have a maximum
capacity of 240,000 k.w., when the
plant will consist of two 30,000 k.w.,
and three 60,000 k.w. machines.
The huge boilers will supply steam at a
pressure of 600 lb. per sq. 1n.

Historic Scottish Bridge to be Replaced

Repairs to an old bridge carrying the
main road over the River Spey, near
Grantown, are now almost completed, and
the bridge is expected to be ready for
service shortly, after having been closed
since August, 1929,

In order to prevent any further damage
being caused to the bridge by the passage
of heavy traffic, a new one 1s to be con-
structed nearby. It i1s hoped tha<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>