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'SLINGSBY SAILPLANES
‘[ SLINGSBY SAILPLANES are now used in South Africa, India, Canada, |

Channel Isles, Northern Ireland and Great Britain.

Construction and tests supervised by experienced pilots with expert knowledge of
I club requirements. I

The Standard Finish of our machines is unsurpassed by any other maker.

PRIMARY £52 10s.

Kirpy KADET ﬁgg gs.
Farcon I8 . S. T i

G.B. TYPE ... £125 Os. | 9 I}h C: el

Kiry KITE.... £145 Os. Ex Works .
Farcon III (Two-seater)... £200 Os. '|
Hjorpis .. £190 Os. ‘

Quick deliveries ; several machines in stock ; large stocks of materials, fittings and spares.

FREE ADVICE on Club formation, choice of sites, training methods and equipment. |

The following secondhand machines with C. of A. are offered for disposal:
G.B. II, 862. Falcon I, £865. Prifling, £25. All ex works, Kirbymoorside.

AERO PLYWOOD Specially manufactured with damp resisting cement film, and to give maximum
torsional strength, DBoth surfaces sanded to a high fnish.
1.0 mm. and 1.5 mm. thicknesses, 43d. per sq. ft.
2.0 mm. thickness, 43d. per sq. ft. Carriage forward. Write for samples.

Write for particulars of our Easy Payment System.

SLINGSBY SAILPLANES
Office and Works: KIRBYMOORSIDE, YORKS.

Telegrams: Sailplanes, Kirbymoorside. Telephone: 5.

| CELLON DOPE

\ for SAILPLANES AND GLIDERS

Cellon Ltd., Upper Ham Road, Kingston-on-Thames

Phone No.: KINGSTON 6061

Telegrams; ""AJAWB, PHONE, KINGSTON-ON-THAMES "' ‘

— — = = ——
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Gliding on the Films

AKING the narrow wview, 1f anyone wishes to
spend his spare time messing about with
gliders, he is under no obligation to persuade

the world at large that what he is doing 1s a rational
thing to do. It has been found in practice, however,
that a pilm can get much more agtual I"E}"m.g1 n pro-
portion to the time, trouble, and money spent on this
gliding business, if he can persuade a large number
of other people to do the same, and, in addition, can
convince outsiders such as landlords, bank managers,
and the Air Mipnistty that “‘there 1s something in it
after all."

To get the public to realise that there i1s such a thing
as sparing as well as gliding, inténsive and repeated
cfiorts are needed. The average newspaper reader
may learn one day that a salplane has flown from
sunrise to sunset, or from the Midlands to the coast,
but a week later he will refuse to believe it possible to
keep one op at all.  Press photographs of gliding must
have “"human mmterest,”" so that none has a chance of
reproduction unless the machine is shown on or near
the ground.

As to films, there is one now going the rounds of
the picture houses called ‘“‘Air Hoppers." As an
exhibition of trick flying on gliders it is certainly worth
seeing by gliding men, though it is a pity the general
public have to be admitted too. Pete Smith is the
commentator. He begins by recommending gliding as
a suitable activity to take up "if you don't want to live
long."  After that we know what's coming. Sail-
planes are looped and spun, dived under high tension
cables, made to lift haycocks off fields and knock tiles
off roofs. It is a wonderful exhibition of skill, and will
thrill the heart of every gliding man, but only confirm
the rest of the audience in their view that “'you can't
control them without an engine.” In the end Pete
Smuth 1s forced, against his will (of course), into a dual-
control machine and taken for a ride. He interferes
with the controls and has to be given a knock-out blow
with a spanner. Finally we see him back on terra
firma, grovelling up handfuls of it and murmuring
hysterically, *Earth, earth!"

It is only fair to say that the American gliding mean
who took part in making the film did their best to
persuade the producers to treat the subject seriously,
but found the attempt hopeless.

Prospects of getting a real soaning flight film shown
to the public are now, however, improving., The hard
work put in every weck-end by the Shell Company’s
film unit at Dunstable promises to result in a very
film showing a typical (7) day's activities at a ghding
club, but it is not likely to be ready for some time yet.

A film which, however, is expected to be *‘trade
shown’' next month and generally released in the early
spring of next year is likely to give a great fillip to
the public's ability to understand the purpose and
achievements of the modern sailplane. It has been
compiled by Bosworth Goldman, the well-known
author, himself a soaring pilot. Over two years have
been spent in collecting material, and out of 6,000 feet
of film exposed about 1,700 feet are actually being
used., Mr. P. Smith was not asked to supply the com-
mentary ; instead, it has been written by Mr. P. A.
Wills, so that its suitability and excellency can be
assured. "

A pnvate showingz of this film was recently given
to a small #udieoce which included THE SAILPLANE.
The first **shots’" show a gull flcating on an up-current,
and as you watch it vou suddenly find you are looking
at a sailplane, doing the same thing. Then follow
alternate pictures of a number of gulls and a number
of sailplanes (we do not know the correct "‘nouns of
multitude’'), the latter having been ‘‘shot™ at the
Sutton Bank mecting of 1934, over the South Slope.
Other reminiscences of the same meeting occur from
time to time, including o Scup's bad landing below,
andl the Yertow WREN in a spin.  The training
methods, from primary work through secondaries up
to sailplanes, are shown in detail ; and 'h."' pleasures ol
private ownership are pictorially described, starting
with a trailer being towed out of its garage on to the
road, and finishing up over the hills and far away.

Near the end a reply is given to the unspoken ques-
tion of the average picture-goer: ""Why don’t you put
little engines in them="" A *'Flying Flea" is shown in
all its glory (sic}, complete with sound .:Ea:ts,ﬂfﬂh‘nﬂ
by the simple comment : *“That is the answer. )

As soon as this excellent film is available, it is 1o
be hoped that :I]mm:huiﬂﬂwgﬁigg&lmﬂ;h
different parts of the country will get their local cinemas
to give it a showing, so that the public may at last |

pick up some geouine knowledge of what our activities.

care ..H. lhl:ll.ll.‘. i .l




thi wder, who lost
s acroplane _

?Egﬂ:ﬂ value of £5,519 in England, with net
 personalty £1,409.

Port Elizabeth.—The Johannesburg Star
Eﬂﬂ‘lh:: the gift by a leading industrialist of a glider to
the Port Elizabeth Aero Club has hastened the lormation
of a gliding section of the club. Two members have
been sent to Pretoria for instruction.

- » -

A Russian Honour.—It is reported that, as a reward

for their skill in gliding, and for their courage and per-

| ceverance in trying to break international records,
Comrades Ovsiannikoff, Kartasheff, and Kimmelman
have been granted the title of ““Masters of the Gliding

: L1
Sm‘ * - -

East Alrican Fatality.—Mr. R. L. Davey, aged 23,
a ground engineer of Imperial Airways at Mbeya,
Tanganyika, has died as the result of injuries m a
glider crash on October 16th. He was making the first
fight of the newly formed Mbeya Gliding Club, which
he had founded It is stated to be the first ghding
club in East Africa.

& - -

Midland Club's Appeal.—An appeal for £2,000 to
provide ‘‘simple but adequate housing and feeding
accommodation on the Long Mynd site, where members
may stay for week-ends at low rates, thereby reducing
transport and hotel expenses by a substantial amount,
and so0 permit more hours in the air,'* has been launched
on behalf of the Midland Gliding Club by the club chair-
man, Mr. C. Espin Hardwick.

& * *

 Named after Gliding Pioneer.—The Lilienthal Society
for Aeronautical Research was inaugurated at the Kroll
Opera House in Berlin on Octo‘ﬂ wer 13th, General
Giring, who founded the organisation, made a speech
in which he asked the foreign representatives to col-
laborate cordially in the work of the society, thus serv-
ing the cause of peace, which, he said, *‘could alone
place mankind in possession of the great blessings of
lrhliﬂn."
- L .

“Un " Down-currents.—The Air Ministry's
por the accident to the flying boat *‘Scpio’ at
; August 2Ind, attributes it firstly to a wrong
causing the machine to pitch

out on

urther, *‘the pilot’s error of

, the result of

engines at

‘of the local conditions, i.c., the
the down-currents and where
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Correspondence

Adventure with a Rudder
SIm,

With the diffidence appropriate to one whose *C™
is only a few montas old I should like to suggest that
a prevalent form of rudder mechanism 15 opeén 1o Serious
objection. 1 refer to the attachment of the backes of
the pedals to the nose of the machine by two separate
pieces of rubber rope under tension. Il anything gives
way on the right-hand side, then left rudder 15 applied
by the remaining effective piece of rubber rope attached
to the left pedal. This piece of elementary mechanics
was brought to my notice recently, very shortly after
a catapult lnunch, while flying a single-scater Faigm
of foreign construction on a strange site as guest of a
club which shall be nameless. As a result | conceived
a definite prejudice in favour of the design in which
a single picce of rubber rope passes over a pulley inm
the nose of the machine; should anything break with
this design one is presumably left with no rudder bias
at all, which [ think is preferable.

To find oneself with more or less full left rudder and
no obvious means of takmng it off is particularly dis-
tressing if, as in the mcident referred to, the only
available landing ground happens to be well abead and
to the rnight. 1 found that full nght stick would just
keep the machine from turning to the left at a normal
speed for such a vigorous side-ship. To make the neces-
sary slow turn to the right the speed had to be increased
to about ) m.p.h., when the increased wind pressare
was presumably taking off some of the left rudder.
Right stick was only eased off completely just before
landing, and although the machine described a semi-
circle before it stopped sliding along the ground no
structural damage was done.

After landing 1 experimented to see if it would have
been possible to take off left rudder by pulling on the
left rudder wire. The rubber rope was too strong and
the position in the machine too cramped for this to be
possible. It was later suggested to me that it might
have been better to try and get the toe of my left shoe
behind the pedal and force it back. This 1 have not
tried, but the practicability or otherwise of such ex-
pedients does not, 1 think, affect my general argpument.

Having on two occasions had ocular demonstration
of the great strength of the remarkably light machines
of a well-known British constructor of sailplanes, I
hasten to add thar | regard rudkder breakage on a
British Faicox, for example, as utterly unlikely.
Nevertheless, if the possibility of wing breakage be
admitted in the discussion of the relative merits of wheel
and stick for aileron control, then 1 shall postulate that
the last man to fly the machine may have been a Rowing
Blue or that somebody may have forgotten a safety pin
somewhere.

Jasmis Woolcock.
Norton Hall, Norton, Siuckinn-qn-rﬁiﬁ
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A Two-Seater Rhonsperber

| & o Lire of an snlergsling nen
German  (wo-seater saildplane, the "“Kranch,” wmwhich
o effect an enlarged versionaf the well-Enosrn
Cihonsperher' type, e are mddbled to the German
Research Institute for Soaring Flight (D.F.S.), under
the machine fﬁhu.l'm.‘ud. The
--'i'l."'lr-:,f‘-i-'ll'-llu,t,' phr:.rngmph.-: are by the D.F.5. and EJ_'|.r
Fri, E Rorets. Incidentallv, the fears gxpressed
a: to the effect of side-by-side sgating have proved
unjustified mm the case of the Brtish ""Falcon ITI.”
| spute of this arrongement has o

Jolloamng account

Wl osi mr.'-Pr':'r-. oy

ol ]

lesign, which in

irprismngly good performance. —Ep

T

thermal -.i-||_':_['_.

5 l..E;l:..'!':!" Lype REeasicH has hecn F-.rl_'H'.tLE":'Ed by
D.F.5. for the purpose of instruction in
In dcal;::r:':n.g

ind bl
tius type, the chief care has been 1o obiain a 'F-.'].l:Pj:-lnE

and blind Bying.
migh performance with good manceuvrability, while
al expense has been oonsidered of less
the higher first cost being offset by the
reduced runming expenses.  This is esp-t:mﬂﬂ}'
important with aeroplane towing, where a high per-
formance two-seater attains a much longer fiving time
with 4 1ow to a given altitude.

The design of a two-scater sallplane
influenced by the seating arrangement.
ing possibilities were considered :—

k- S
LI j LSt yOim

imEriance,

much

15 essentially
The follow-

(1) Seats side by side; _

(2) Seats in tandem, high-wing design;

(4) Seats in tandem, middle-wing design.

The first arrangement results in a very large I'usn:li-
age cross-section, resulting in doubtful aerodynamic
efficiency, though the pilots would enjoy good inter-
communication and good visibility,

The second arrangement seemed unfavourable, par-
ticularly for thermal training, as the upward wview
would be too restricted, even if large windows were
installed in the top surface of the wing. ]

The middle-wing design best fulfils the required con-
ditions : it is true that the downward view 1S r:&tnle:ed
for the instructor in the rear seat; the pupil’s view,
however, is excellent. In any case, the nUMerous
flights already made by the Kraxicu have shown that
the view (rom the back seat is quite sahsiactory.

The experience obtained with the KHONSPERBER has
been made use of 1n l:iEEi.ngi:ng the Krawicu ; the !ﬂﬂﬂh
therefore, may be regarded as a perfected version of
the former. [

The wing is in two parts; it 15 of single-spar con-
struction, with a torsion-resisting plywood leading
edge, and an auxiliary spar. The twisting forces i
the wing are transferred to the wall of the fuselage by
a strong wing attachment. The main spars are join
together within the fuselage, as in the RAGNSPERBER.
The wings are slightly swept back in order to bring
the back seat at the centre of gravity.



s arc installed at &
chord on either side
sinking speed to nearly
Both instructor and pupil
h efficiency the ailerons are
e Prm.d:dmﬁFl:tmur controls so
force needed to operate them. _an
obtain good stability in turns, and to keep the wing
' "iﬁﬁdﬂrn{thegrnind, the gull-wing shape has been
The wing section is Gottingen 535 as far as
and from there passes into a symmetrical

section at the tip.

The ﬁuell,gl:nﬁ of conventional design. In order to
stiffien the cockpit where it is cut away, a strong
stringer has been used, terminating in front in a shock

As supplementary stiffening of the cockpits, _ﬂ-msr.
are provided with an interior covering and a resistant
fioor. Both cockpits are very spacious and either seat
will accommodate any extra tall pilot. The occupants

sit on their parachutes, so that undue lengthening of
the fuselage is avoided; this is particularly important
in the back seat, which is restricted by the placing
of the main and auxiliary spar.

The suspension of the tail unit is of normal type,
the weights of the two control surfaces being compen-
sated.

" The Kranich has been designed by Hans Jacobs, chief
of the Soaring Flight Department of the D.F.S,, and
constructed with the collaboration of Ing. Liick. The
D.F.S. carried out the construction. The license for
building the machine is in the hands of the firm
Flugzeugbau Schweyer, Mannheim [also, we under-
~stand, Schleicher of Poppenhausen.—Ebp. ].

The data are: Gliding angle, 1 in 24 with covered
cockpits, 1 in 20 with them open; sinking speed with
closed cockpits, 0.65 to 0.70 metres (251 to 271 inches)
per sec. ; with them open, 0.75 to 0.80 metres (29} to
3131 inches) per second; weight empty, 2556 kg.

2 1bs.); loading, 180 kg. (397 Ibs.); span, 18 metres
59 feet); surface, 22.68 sq. m. (248.15 sq. ft.).

Soaring an Aeroplane

From time to time someone has an idea that one
of the public’s “‘long-felt wants'" is a machine which
can be used either as a light aeroplane or as a sail-
plane, ignoring the fact that, although light aeroplanes
can often be soared if their pilots care to try, none of
them ever appears to have the slightest desire to do so.
__An exception to this rule is Captain Thoret, the
- French pilot, who, in the middle of August this year,
soared mﬁw: for :zlnhh;m-s; with its propeller
ped, thus, it s reported, ing his own previous

B = e, boatigbe own

horet has been doing this sort of thing, off
vé After a world's soaring duration

ites had be ~-§._¢'_¢ up at Itford

in Qetober, 1922, Thoret

Tﬁu Sailplane :

for 7 hours 3 minutes at Biskra, Algeria, on January
89th of the following year. In 1024 he soared i
“Hanriot'" for over nine hours, and in 1920 for over
three hours with a passenger. But his greatest triumph
was to soar a '‘Hanriot” seaplane, weighing a ton,
for 34 hours over the coast of Corsica, covering a
sinuous course of 25 miles (no! measured in a straight
line). :

If some of our rich-aeroplane pilots would try soar.
ing their acroplanes under clouds, they might add much
to meteorological knowledge—provided they were in-
telligent enough to discover anything.

Cross-Country Flight in
South Africa

On October 11th the officials at the Rand Airport
at Germiston, Transvaal, were astonished to see a
Kirey Kite sailplane appear from out the blue and
glide down to land. Mr. P. A. Wills, who is on a visit
to South Africa from England, had flown it 30 miles
from Quaggapoort, which is five miles west of Pretoria.

During the flight the pilot had climbed 5,400 feet
above his starting point in thermal lift, which means
that he got up to nearly 11,000 feet above sea level.
It is reported that, owing to the rarthed atmosphere at
this height, he found the down-draughts between the
areas of lift “‘rather fierce."’

The Kiray Kire, which was built and sent out by
Slingsby Sailplanes, was afterwards on exhibition at
Messrs. Richard Curry Motors, Ltd., in Johannesburg,
by invitation of the Rand Gliding Club.

As a result of the flight, much interest was stimu-
lated in a luncheon held two days afterwards at Quagga-
poort by the South African Gliding Association, to
which a number of important personages were invited,
including Brigadier-General Sir Pierrie van Kyneveld,
Chief of the General Staff and Director of Civil Aviation,
and Mnju:r-f'rﬁ-m:rafl Brink, Secretary for Delence.

The former made an encouraging speech, in which
he declared: *'If we in the service can help you, we
shall do so with pleasure and intensity ; we shall form
a ghding club in the Air Force."" He considered, he
said, that “gliding means as much to the air arm as
polo does to the cavalry.™

Major-General Brink, who had attended a gliding
demonstration held before the lunch, said he was glad
to see “‘what you people have done, the progress you
have made, and, in fact, how you spend Government
money.""

He thought there should be a section of the Central
Flying School devoted to gliding and sailplaning as
a portion of fying training, and hinted that the Govern-
ment might buy the Kmmsy KiTe if nobody else would.

Mr. Wills described the development of gliding in
Britain, and said that it had been fdund that the
attitude of being able to stand on our own feet was
what Governments wanted before giving a subsidy. He
concluded : ‘I am quite sure that with the conditions
you have out here you will knock spots off the English

erformances, and we will have to come out here for
nstruction, "
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Three Thunderstorm Fliglgui_ .
r.

HEN a thunderstorm of the *‘cold front'" type

crossed Dhunstable Downs on Sunday, October

25th, and passed away eastwards,) it carried

with it three members of the London Gliding Club in

the rising air along its front edge. The result was

thut three exciting flights were made, one of which

excecded the previous distance record for a flight of
this kind in England.

R. 5. Rattray, in the Cavpringe I1. sailplane (Dart
Aircraft, Ltd.) in which he has a half share, flew to
Hatheld Aerodrome, 141 miles.

]. 5. Fox, in a Kirsy Krre (Slingsby Sailplanes) in
which he has one-third share, flew to Puckeridge, four
miles 5.5.E. of Buntingford, Herts., a distance of
24 miles.

P. B. N. Davis, in a Scup ]1. (Abbot-Baynes Sail-
planes) which he shares with his elder brother, flew
48 miles to Gosfield, near Halstead, Essex.

Captain Rattray has now only to soar a somewhat
longer distance to get his “Silver C" certificate, since
he has already done the duration test, and on this
thunderstorm flight he got up to 4,024 feet (by cali-
brated barograph) before leaving the storm to glide
on down-wind to a Iﬁndjng.

Mr. Fox, after his flight, paid a call at the Meteoro-
logical Office in London to find out all he could about
the storm. Further, he read up what Robert Kronfeld,
who, seven years ago, was the first pilot ever to make
use of such a storm for going across country, has to
say on the subject. In the following account Mr. Fox
gives readers the benefit of his researches as well as
describing his own fight.

Mr. Davis, who is a Cambridge undergraduate, got
all three ghiding certificates last year within a period
of under two months; the “*A"' on April 19th, “B’" on
May 19th, and **C™ on June Sth. He was at that fime
an ab imtio, but has since learned to fly aecroplanes.
His fight was a splendid effort, and, as will be seen
from his account of it, which follows that of Mr. Fox,
he had by no means an easy time ; nor was it made any
more comfortable by the knowledge that, unlike the
other two, he had neither parachute nor blind flying
instruments. He was also, unfortunately, without a
barograph, so the flight will not be able to count to-
wards a “‘Silver C'’ award.

The line of cloud which formed the front of the
siorm was described by some obsérvers as a ““street. "’
a tcri‘l:ln used to denote a long line of cloud parallel to
the wind. In this case the cloud, though parallel to
the wind in which it was formed, lay transverse to the
direction of the undercutting cold air which was the
redl cause of its formation, In Mr. Davis's account,

Ith-.'.ml'nre. “up-wind'' is south-west and "down-wind""
15 north-east,

The Thunderstorm of October 25th,

Sﬂmtﬁthmthmdthjsu&izmyhuﬂrﬂdy
seen Wolf Hirth's book “‘Die Hohe Schule des
Segelfluges. ** It is excellent ; and before the October
mhrﬂuﬁmthm_mminmﬂﬁng
things from this book which deal with the theory of

T

PREVIOUS COLD FRONT PLIGHTS IN ENGLAND.
July 201h, 1034,—C. E. Collina in * Rhonadler"'; Dunstable
Downs 1o Blaksawars, 25 miles, 4 J i
Septembar 4ih, 1934.—). P. Dawsbary in ** Blus Wren ™ Sulian

Bank to Hawsker, 31 miles. G. M. Buxton in “Seud 11"; Suiten
Bank to North Ormesby. 23 milss, G E Collins I-"nhl,‘h...;

April 12th, 1936 —H. L Richardsss in " White Wres " ; Mam
Tar ts Weinshill, saar Crows, 35 miles. ‘

storm flights, and also some points from actual flights
done by Hirth, Kronfeld, Grenhoff and others, which
are worth mentioning as an introduction,

Firstly, we might mention the two types of storms,
which are totally different in structure and general be-
haviour. The most usual type is the convection storm,
caused by heat on warm days, which provides the most
dangerous and difficult flying conditions which exist
for a glider pilot.

The other kind, which occurred at Dunstable on
October 35th, and which three pilots were lucky enough
to be able to make use of, is the “‘front’" type, in which
a cold wind (usually northerly in origin) cuts under a
hghter warm wind (usually southerly in origin) and
pushes the latter up to a considerable height. The all-
important thing to realise is that it is the lower cold
wind which controls the direction in which the front
will move.

In 1929 Hirth and Kronfeld used a storm exactly
similar to ours, and mowving in the same direction.
In Hirth’s book Kronfeld makes two interesting
generalisations. He says (1929—after the above flight)
that the up-current is generally found in the front right-
hand corner of the storm; this was the case at Dun-
stable. And in 1932 he mentions thar it i1s the usual
rule for a storm to approach from a westerly direction ;
sometimes, however, it may possibly approach from
the east, but that no really successful flight can be
expected to be made from such a storm. | have an idea
that these observations may be just geographical, and
not necessarily general.

Hirth's chief comment on the 1929 storm modestly
states that he flew into the dying part of the storm,
owing to lack of experience, and had to land. Kronfeld
also admits that the development of the storm was
very puzzling, and he afterwards realised that the
storm had split itself up into two parts. Hﬂ'l_hr 'ﬂEﬂ
introductory to the subject of storm fying, writes: *‘If
the front is still young, well developed, and hanzmla‘
together it is an easy matter to make use of it, It
becomes, however, much more difficult if it is split up
and branches out in different directions.'' Further
advice appears throughout his book, in which it says
that of course the first essential thing is, while hurry-
ing away in front of the rain, to gain height. Having
achieved this the whole success or failure of the suc-
ceeding flight depends entirely on how far one is able




ich the front is moving one should choose a land-
mark and try to over it. It is also necessary to
WiE A COMPAss ﬁ:zng (which may differ from the
eneral direction in which one is travelling with the
front) so that if one gets enveloped in cloud, which
can often suddenly form around you, one will then be
able to find one's way out again without accidentally
fiying back into a thick part of the storm.

The hardest part of storm fying is usually the
“s Anschluss, ' i.e., making contact. With an aero-tow
it is easy. The usual trouble is that prior to the storm
there is often a dead calm when no slope-soaring is
possible, In 1929 Hirth was lucky and was 3,000 feet
up, while Kronfeld was on the ground in a calm. The
moment the wind got up, however, he was launched;
he rose rapidly over the Wasserkuppe and immediately
shot down-wind and reached the front.

In 1931 he did a very similar thing,
incidentally, also came from the west, Groenhoff got
away, and Kronfeld was not ready. He got off two
minutes later and rose as the first storm gusts arrived.
He says: “'One gained height very rapidly over the
hill until light rain started to fall. This was the sign
no longer to wait, but to turn down-wind." With a
strong wind, and hill lift in two places on the way 1o
help him, he reached the front, soared rapidly, cut on
up through a small piece of the forehead of the cloud,
and flew out into the clear sky beyond, where he found
Greenhofl enjoving himsell. He semi-circled in and
out of this forehead of the cloud to gain height. He
then flew a mile or so ahead, where he savs one finds
a quiet steady rising current, to see how things were
developing, whether the storm was splitting up, and
to avoid possible cloud-formation close to the main
cloud itself, regulating height by flyving closer in or
further forward.

This front,
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The Flight from Dunstable,

Returning to Dunstable—the sketch will help to ex.
plain the strocture and movement of the “front"* 34
2.15 p.m. on October 25th.

In normal cross-country flying amoag ok
knows that if one follows the shadows eﬁ thnemaim
one must be going m the right direction. This time,
however, it was the wrong direction. The direction of
the ground-wind cawsing the from was towards
London; this | followed until well over %i. Albans
gaining height fairly steadily up to an occasional 15 fest
per second. [From 300 feet to 3,300 | timed at roughly
74 minutes, an average of seven feet per second. but
I was not in such a good section of the front as the
other two planes. | had curved away [rom the Londan
direction by the time | was past St. Albans, and the
4,000 feet cloud shadows (somewhere near the point
“C") were heading straight for Hishop's Stortford,
It was in this direction that all three planes eventually
flew, IF, on the other hand, any of us had been clever
enough to follow the correct dircction of the front we
should have had a wonderful Mlight right over the centre
of London.*

Walks Sl wwp Rigimi
ar ], Awr cowrimmimg o orr

EOle Edowss -
FEGINAL MAECTaN o agits

MavinE fEow

N\ & 5
N\ D = E]‘f
w W "~ \ ,
NN N
S “-.."‘*‘:k %
- "'t 5 :""-\"' R:.:& A\
PRt NN
e S O\ NN
% v T I
Ay 8 Saew g & Bijwary Fragriogn

I followed the snow wall for a long time, turning
into it once to see if any of the snow was going up,
only to be bombarded by some enormous hail stones,
and then to have the Kite nearly shaken to pieces after
a rope of lightning shot down at very frightening
proximity.

Captain Rattray was on ahead of me along the snow
wall, and he turned away to the right in order to land
at Hatfield, which he succeeded in doing. 1 went on in
the Bishop's Stortford direction, landing at Puckeridge
{24 miles from start).

Peter Davis, in his Scup, did a magnificent flight
with no instruments at all. He was right out at the
Whipsnade end of the hill and got the lift there early.
with Captain Rattray not far behind him. He then
flew straight out towards lIvinghoe Beacon, and he
must have been at about 3,000 feet before 1 reached
the [ift at all. When I had risen 1o 3,000 feet he was
still a long way above me. He eventually got into
cloud and came out in a spin. He then must have flown
through part of the snow and hail region **S,"* because

—

® Since writing this article 1T have iliss sl this uestion 'il-‘“ih
Kroafeld, und he says that in doing clowd-front Mights it is
always necessary to fy ot roughly 45° to the upper wind direction.
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he came over well to the left of me at Puckeridge with
still 2,000 to 3,000 fect to spare, and landed gloriously
a good 48 miles from Dunstable.

It was a great day ; but we shall all do much better
next tme.

The storm reached London soon after three o'clock
and created quite remarkable disturbances on the
weather charts at Kingsway. There was a sudden
burst of pressure which was partly due to the conver-
gence of the two air streams, and partly, they said,
due to the sudden arrival of the heavier colder air. The
temperature chart was the most phenomenal of the two.
It showed a sudden drop, as the cold front arrived,
of about 10 degrees F., and | traced a copy of both
these charts to show what really did happen.

Our storm was actually only a very secondary affair,
as the daily weather report showed an extensive cold
front which passed over about 7 a.m. as shown by the
trough of pressure at that time on the chart. It was
travelling at 36 m.p.h., which is probably the speed
at which the whole system, including our little storm,
was still moving in the afternoon.

One most unfortunate fact was that the relative
humidity, which | measured at Dunstable before going
up, was in the neighbourhood of 73 per cent. Air as
moist as this, [ caleulated, could easily give cloud on
this day down to 3,000 feet. There seemed to be a
tremendous lot of dirty grev-locking cloud connected
with the storm, and if only the air had been in a drier
condition a nice clear-cut thunder cloud would have
been formed, in front of which a real joy ride could
have been made.

_ The best part of this story is, I think, its conclusion,
i which I would like to translate Kronfeld's advice.
He says: ““The best way for a young pilot to learn to
understand storm fronts is for him to take every pos-
sible opportunity of studying them, even when he 13
not sitting in a sailplane. "’

J.' 5. Fox.

Dunstable to Gosfield.

' After T.Elkiﬂg off at about 1.20 p.m., | had been soar-
ing over the hill for nearly an hour. Then, when over
the Lion af Whipsnade, | happened to fly away from
the hill up~1n"ind, and noticed that the variometer
showed a steady climb. It was then that 1 saw the
“front™ approaching, and after about ten minutes,

during: which time my height was steadily increasing,
I reached it and continued up-wind, flying under the
part of the cloud which looked most turbulent.

When my height must have been about 2,500 feet (no
altimeter) | turned down-wind. As far as | could see
there was snow falling all along the up-wind (left hand)
side of the cloud street, and the greatest lift seemed
to be obtained by flying just inside it, keeping well to
the down-wind fringe and under the clouds. By doing
this my height increased to somewhere about 4,000 feet,
and, when roughly over Stevenage, the very strong
lift took me into the cloud, in spite of holding the
Scup's nose well down.

Once in the cloud, side-slipping seemed rather
awkward without blind flying instruments, so [ con-
tinued fying at about 46 m.p.h. in the vain hope of
re-emerging. All went well for about five minutes, but
then the speed increased rapidly, and continued to in-
crease in spite of pulling the stick back. The neadle
of the air-speed indicator was not in view after
60 m.p.h., so [ pulled the stick right back and held it
there. For a moment the speed continued to increase,
but then, as | was pressed hard into the seat, the dive
changed into, 1 suppose, a vertical climb, and from
that into a spin, :

On leaving the cloud, the Scup responded 1m-
mediately to opposite rudder. It would certainly have
been wiser to have gone into a spin on purpose as soon
as [ entered the cloud. Presumably I got into the dive
by having dropped one wing, or even being completely
inverted. Anyway, in view of this experience,
thoroughly agree that one should never remain in a
cloud without blind flying instruments, but should go
inte a spin without hesitation. : :

I now flew on as before, but taking care (by side-
slipping) not to re-enter the cloud, and soon reached
the down-wind end of the front. For some bme 1
circled around travelling along with it. But the end
of the street was rather broken up, and this, combined
with the fact that 1 lew too far out ahead of it, made me
land. This was about an hour after leaving _Dunstahlf..

Needless to say it was the most [ascinating experi=
ence. Away on one side there was blue sky and sun-
shine ; on the other, thick snow. Just above were dark,
thundery clouds. Down below the fields and roads
looked comfortably small and distant. And the absence

f noi ade it all perfect.
At P. B. N. Davis.



" [By his flight from Mam Tor to Ruabon Mr. G. O.

P&ﬁi &}'fgugns‘:nr;;hm and Lancashire Gliding Club,
becomes the first pilot in the United Kingdom fo “cross
the border” in a sailplane, starting in one country and
finishing in another. His account of the flight, whick
follows, is of considerable scientific interest, in that he
used a single cumulo-nimbus cloud swhich travelled
many miles across country without appreciable change
of structurée—an unusual feature in such clouds. Mr.
Smith is one of the three builders of the ' Golden Wren”
sailplane in which the fight was made.—En.]

E:"UERYHBD‘E' knows that Monday is always the
A+ best day of the week for any sort of soaring,
_ %o when I found myself with 2 Monday to spare
on S 28th, it was fairly obvious that some-
thing should be done about it. .
~ The wind was E.N.E., which meant taking off at
Castleton, and owing to trouble with the trailer it was
] one everything was ready. Some
beautiful cumulus in streets had just gone over, and
as I rigged with one hand and tried to eat some lunch
‘with the other, T felt sure I was just too late as usual.
.~ Itook off at 1.40 p.m. with a one-a-side launch and
‘Spent a thoroughly uncomfortable hour and a quarter

ilﬂ M. P M.

over Castleton atr heights varying from 1,400 to 300
feet.  Odd cumulus was coming over again now and
there was lift about, but the down-draughts in between
times were nothing short of alarming, and one never
seemed able to get anything
u.?: : gt of it safely,
_ 4 was at about 600 feet when the one good and
] _qggl_qu:.qhapm of the day came along ; a mnﬁ “frun:l"
- ting of one very large black and ominous-looking
00d, very different 1. appearance from the cumulys
+ Nad preceded it and much lower. By this time |
ughly disgusted with myself, the machine,
toen and everything, and [ determined that i}
iy o0y Mt at all under this cloud 1 would go
alf th lml gone over, and [ was

‘d

lift came (point “A' on diagram), and 1 circled
diligently up to the cloud base at **B.”" which to my
dispust was at less than 2,000 feet here. However,
the hill was out of reach by now, so | decided to try
and work down-wind towards the *‘leading edge' of
the cloud, which one is led to suppose is the proper
place to be.

This turned out to be a good move, although the
next 20 minutes or so were very much in the balance—
sudden sinking fecling, feverish searching for lift,
circling with bated breath, all to find oneself at just
the same height as before.,

Eventually | reached a sort of step in the cloud base
where the lift seemed fairly secure (point “C" on
diagram) and [ was pleasantly surprised to find that
the height had crept up to almost 3,000 feet. 1 tried
o work up the vertical wall at *'C" and out to
the very leading edge at *“D,"" but T could never get
more than half way up the wall, and any attempt to
cut straight out to point D" always resulted in loss
of height.. The strongest lift (outside the cloud) was
always at point “*C,"" but one had to be close o the
cloud, say within 100 vards of the wall, to maintain
height. Inside the cloud there was definitely more
lift, but I never went far enough in to get completely
blind. Twice 1 lost the lift altogether, [ think by get-
ting too far forward of point ““C,”" but each time I
was able to pick it up again by fiying back towards
point “‘B"" and then working up to “C" again.

All this rather suggests that the area of lift sloped
back from the leading edge of the cloud, and although
this may be so with a cumulus cloud and its **thermal"’
it hardly sounds right in the case of a “front."”” Of
course, it only remains now for the technically minded
to argue that this wasa't a ““front’" at all, and the dis-
cussion immediately becomes interesting. Be that as
it may, it certainly was not a cumulus cloud.

| had been at or around point “'C'" for something
over two hours when the cloud began to break up and
I found myself sinking again. The Welsh mountains
were in sight, it was nearly five o'clock in the after-
noon, ground mist was coming up in the valleys and
It was time to be thinking of landing in any case, 50
| went on ahead and made a few glorious miles down-
wind to land at Ruabaon, having covered 58 miles at
about 22 m.p.h. ground speed. Maximum height was

3,400 feet above the start. i
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The whole flight was made on the Slater-Cobb ex-

imental variometer, as the fuselage had blown over
while rigging and upset the liquid one. While this
instrament is not yet in production form it is alread
delightful to use and the only argument | could provoke
was by telling the designer of it that | had had both
of the balls up together, which he said was impossible.
Anyway, it was a good argument,

G. O. SsnTH.

Gliding Certificates

Tue following gliding certificates were granted by
the Royal Aero Club at the committee meetings held
in September and October.

Previous lists of certificates granted have been
published this year in our issues of February (p. 24-25),
August (p. 167), and October (p. 204). In the last,
Major C. A. Bill's “C"" certificate (Midland Club) should
have been dated 2.8.36, not 26.4.36.

Since any future subsidy a club may receive is likely
1o be influenced by the number of certificates earned in
the past year, club secretaries should see that all
members who have made qualifving test flights should
take the further step of obtaining their certificates from
the Royval Aero Club.

The “'A" Certificate is given for a straight glide of
30 seconds: the “"B™ for a flicht of one minute with
right and left turns; and the **C"™ for a soaring flicht
of over five minutes above the level of the starting-
point.

“A" Certificates

Na. Nawie. Club. Date.

368 F.J). Box ... Londan 05498
363 R. B. Bucknell Laoandan 15.6.35
570 5. C. O'Grady Yorkshire +.8.36
571 R. H. Bailey Yorkshire .. . B.B.36
572 A. F. Endon... Derby & Lancs. 29.7.36
578 M. Booth ... Londan 11.8.36
574 D, F, Greig .. London 18.8.36
576 R. S, Bryant Londan 4! e 9.8.38
576 -‘l- L. Jones .. Derby & Lancs. . 20.7.38
577 W. H. H-:nl-:m London . 13838
378 F. L. Felton... Midlamd . Z3.R.38
51 €. T. Locke... Yorkshire 11.7.36
550 w G. Fdwards .. Midland 11.7.36
581 W. ]. Tremellen .. Yorkshire 5.8.38
582 ] R Micklethwait Y orkshire 4.8.38
553 Ouinn ... ; London 13.8.35
554 "I E{ﬂ.ﬂnﬂn [.ondaa 30.8.38
585 A, A J. Mm Yorkshire 9.8.36
36 P Shaw Yorkshire 9.8.35
T E Ehlrpiu \idinnd 19.7.38
58 G. R B Bell < London 15.8.38
59 F. W. West_ . Looden TR 3R
30 E. Swale o . Derby E l..lnn 13.9.38
Bl H. Lesch = YVorkshire 9835
371 E. R Kearney London 0838
33 P. |. Johnesn k Midland 4.8.38
B4 E 3 . Londen 38,36
585 6. T. Tah .. Z ... London 1536
506 1. N, Gonn ... i ... Ausirian Aero 4506
507 M. F. ¥, ¥ r.n,_- & Lancs. .. 4.10.38
598 5. A. . = L (S.A) . ... 15.12.35
a3 R. N. Graham ; " Iu - S . &
600 B. Thomas ... - r & Lancs. .. 11.10.38
801 L.L.D.i N m & Lancs. .. 11.10.38
m 'Hll Hi M'q-i il = Hﬂm‘ (I nm
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] R, Mickiethwiit
P. ]. Johnson
). H. Safery
G.\T. Tait ...
E. Lamplugh
A. G. Shepard

H. Leeson ... i
E; -..EI'III-E

L B
5. A, Mehviils A
I- G Griffithe ...
A. H. Sheffeld e
F. I. Felton o

. Yorlslie

Yorkshire
Midland
Midland
Yorkshirg
Yarkshire

Midland
London
Fandon
Landon
Yorkshire
Midlund
London

“C" Certificates

Naome.
R A. B. Williams ...
F. ]. Davies...
L. G. Beeton
DI' c-l
D. E. Stanford

J. V. Gurteen s

0, Eﬂ. JHuuu:f
apson
(3. Everall

o
ompson
C. O'Grady
A,
E. Firmin
H».

I
| L
8.
L
Gr.
S.
R.
A,
R. Bucknell
'l:..

-
E

e

Dekson ...

C. Evans ..

Club. Date.
Midland e e 265.4.38
.“Hllﬂd T e m ]
l.andan e 1B.4.38
Midland . 19.7.36
Landon ce 20,7.08
Midland .. 10.7.36
Midland e 36700
Midland we - 20,7.06
Derby & Lancs, ' . S67.90
Midland e 28.4.38
Dorby & Lanes ... Z1.7.30
Yarkshire e #B.30
L.andan e #%B.38
Londan e H.B.3E
Midland e 19438
Midiand e BE.4.35
Yoricghire 235
Yorkshire ... .~ BABS
Alidlamd e 1T EG
idland ... S0835
Yorkahire m
Yorkshire =" 12836
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Do Thermals Rotate?

the September SaiLraNe avp Guioer Mr.

H. C. Bergel put forward a theory that the air in

" thermal currents ie not merely rising, but also

rotating on a vertical axis, like a miniature cdition of

a cyclone. He reasoned from the analogy of dust

whirle often seen near the ground, from the fact that

pewly-forming cumulus cloud can sometimes be seen

rotating in a horizontal plane, and from the natural

tendency for such whirls to form, as for instance in
water running out of a bath.

If such rotation exists, it would be advantageous for
a sailplane to circle against it rather than with it, since
less bank would be required and the machine would
therefore be flying more efficiently, and also because,
Mr. Bergel believes, a sailplanc has a better perform-
ance flying against a wind than with it.

He suggested that watch should be kept on dust
whirls, the rotation of cumulus, and the comparative
performance and time of circling of sailplanes in nght
and left-handed circles, to discover how often such
rotation exists, and whether it is always the same way
round.

“Coreolis’ Forces."

Two members of the Derbyshire and Lancashire
Gliding Club write to THE SmLrLAxe as follows :—

Sik,

Mr. H. C. Bergel's suggestion that a **thermal’’ is
like a very miniature edition of a cyclone is of great
interest. The cause of eyclones is well known. Over
i fairly larpge region a state of low pressure exists.
Due to higher pressure, the surrounding air moves
inwards from all directions to fill this up.

Now, owing to the fact that the earth is spherical
and rotates about an axis, any body moving over its
surface experiences forces, known to meteorology as
“*Coreolis’ Forces."" In the Northern Hemisphere,
facing the direction of motion, this force acts to the
right, m!d its magnitude depends upon the velocity of
the moving body and upon the sine of the angle of
Intitude. Thus, it is non-existent at the equator, whilst
at lh: poles it is 2 maximum. For substances of low
denﬂt_y'. such as air, the effect of these forces becomes
appreciable. Thus the incoming air in the cyclone is de-
Ihmg to its right, and a rotational motion is set up
in this direction. Therefore, in the Northern Hemi-
_ sphere, a cyclone, viewed from above, always rotates
o - 1L . F mlrm‘

ding ai D inwards to

bubble, This motion is further assisted as the bubble
rises, by the continual flow of air beneath it. The
picture that we wish to convey is that of a bubble s
ting on a swirling inverted cone of air. By friction
with the surrounding air, and also due to the reduction
in speed of ascent, this motion will gradually cease,
We believe that by the time cloud level is reached,
little rotational motion would be detectable.

We feel, then, that the answers to Mr. Bergel's
questions would be :—

(a) All thermals rotate, unless local conditions tend
to destroy the formation of the cyclone.

(b} and (c) The direction of rotation in the Northern
Hemisphere is anti-clockwise viewed from above,

In conclusion, we do not anticipate that the speed of
rotation would at any time be very great.

H. Pearsox, B.A.
5. GREEN.

A Pilot’s Experiences.

Mr. J. C. Neilan, who has much experience of thermal
soaring, was asked for his opinion on whether thermals
rotate, and has sent an interesting letter, in which
he says:—

“I have experienced thermals i which for half a
circle there has been a rush of head-wind, in which
one just pulled the stick back and climbed like a rocket
with the nose up, and for the second half of the circle
one has been left completely stalled, and whipped into
the beginning of a spin, a most unpleasant experience
when only about 300 feet up! Some thermals seem to
be quite steady, but this is rather unusual. 1 generally
find that one gets heaved up and given a bit more air-
speed on one part of the arcle, and 1s rather left in the
lurch for the rest of the circle, but | expect this is due
to different rates of vertical movement in the different
parts of the thermal, and if one could get the centre of
ane's circle to coincide with the centre of the thermal,
it would be smoother. But that doesn't tell you any-
thing about their rotation.

““It would appear to me that thermals can be of two
kinds: (a) in bubbles, and (b) in columns like tree-
trunks. 1 would expect tvpe (b) to be the ones that
rotate. Some thermals seem to have particularly violent
down-draughts around them, These must be type (a)
thermals, displacing air downwards as they go up.''

Mr. Neilan adds an interesting observation on ther-
mals in general :

“*Until the afternoon, thermals are very often too
small in diameter to keep in, but are very violent, and
between them one gets just as violent down-draughts.
Later in the day they are often further apart, but much
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wider, and sometimes quite steady, and wi
yiolent down-draughts at their edg‘ﬁh - T‘luu::hgur: E:
useful ones. "

Commander Quentin H. Paterson, writing from
Worksop, discusses in particular Mr. Bergel's belief
that a sailplane’s performance is better against than
with the wind. This, however, opens up a large ficld
for further discussion, and for the present we must
confine ourselves to the question of rotating thermals.

Some Comments.

In discussing this problem, it is evident that we have
to do with what is known as ““vortex motion."” 1If a
icle of Awid, revolving round a centre, is drawn in
towards that centre, its speed of revolution will be
increased, in accordance with the “‘law of conservation
of angular momentum.’" If, then, Auid is withdrawn
from a point, and the surrounding fluid has already
even the slightest degree of rotation, a so-called "5impl;:
vortex" will be set up, in which the velocity of any
particle is in inverse proportion to its distance from
the point of withdrawal.

Where the earth’s rotation is responsible for the
forming of a simple vortex, in the manner described
above by H. Pearson and S. Green, the circulation can
be caleulated, assuming certain ‘‘ideal” conditions. A
formula for doing so is given in Professor D, Brunt's
Physical and Dynamical Meteorology, on page 291
(last paragraph but one). What the formula amounts
to, simplified, is this: Assume a large disc of air, of
unit thickness ; remove from its centre the air contained
in a smaller disc of radius g (unit thickness) ; this causes
the larger disc to shrink, as a result of which a certain
particle of air is now only at a distance » from the
centre, round which it has begun to revolve, due to the
effect of the earth's rotation. The speed at which it
revolves is got by dividing g° by r, then multiplying by
the earth’s angular velocity of rotation and by the sine
of the angle of latitude.

A circle performed by a sailplane in 20 seconds will
have a radius of about 150 feet. Imagine the air con-
_u-lﬂfd m a disc of 150 feet radius to have gone up
m 2 thermal, and a sailplane is doing 20-second circles
in the "ﬂF]Iﬂnz air ; it will, according to formula, en-
counler mr moving at about 31 feet per hour due to
the earth’s rotation. (This is at the latitude of
Eﬂ#hﬂd-} Ilf, howcver, the thermal has drawn air
from a iilit_hllf a mile in diameter, the corresponding
voriex motion where the sailplane is flying is nearly
half a mile an hour—supposing the formula to cover
sach a case.

Here the important point made by H. Pearson and
5. Gﬂh‘-ﬂ should be emphasised : the rotation, if any,
is established in the air which comes in to replace a
thermal “‘bubble’’; not in the bubble itself, except in
so far as the motion is communicated to it by friction.
But where the thermal continues for some time, and
the air drawn in gets heated and becomes part of the
thermal before there is time for its vortex motion to
be dissipated, then a true rotating thermal might be-
come established,

A point to be noted from the formula is that the in-
tensity of the vortex is proportional to the amount of
air previously removed, provided thar the air in the
' has been drawn in horizontally all the time the
has been feeding itself from ground level. It

"y
-
— =

to cause a vortex muﬁ:ﬁ?ﬁ'_‘-iﬂ&y ﬂ“l': gnitude, the
thermal must draw off air either from a small area for
a considerable ﬁlfm':, or Tﬁﬁllﬁgﬂ area all at once.

The first condition is fulfilled in a tropi
storm {hurﬁch. cyclone, typhoon); it would also be

:
:
!
:

British Isles ; at Aberdeen, for instance, *'the breeze
has been found to set in suddenly as a hruu:i':um the

sea, and 10 veer in the course of the day it blows
nearly parallel to the coast.”* (Brunt, Op. cif-, p. 172-3.)
Thus, the looger the duration of the up-current, the

greater the effect of the earth’s rotatipn on the air
drawn in.

As to the effect depending on the size of the area over
which fluid is removed, some facts were given by
Professor E. N. da C. Andrade in a lecture to the
Institution on May 2Ind, on *““Whirlpools and Vor-
tices."” Professor Andrade stated that the whirlpool
n an emptying bath is equally likely to go round in
either direction, according to what slight motion there
happened to be in the bath before the plug was pulled ;
the effect of the earth’s rotation is so small that it
can be ignored. But over large sheets of water, where
a vertical pipe serves for the intake for water turbines,
cyclonic circulation is observed; in three known cases
in the Northern Hemisphere it is anti-clockwise,
whereas at a turbine intake at Arapuni, New Zealand,
there is a clockwise whirlpool.

““Sand Devils."’

IFurther evidence has just come to light in a Meteoro-
logical Office publication on *‘Sand Devils,'" by William
D. Flower (Professional Notes No. 71, H.M. Stationery
Office, price 3d.).

Sand devils may be regarded as concentrated thermal
currents possessing a whirling motion which carnes
up fine particles of sand. Mr. Flower has collected
observations upon them from meteorological stations
in the Middle East and Iraq, made during the past 10
vears, and has tabulated the results, especially in re-
gard to their direction and rotation,

Some interesting facts emerge, The first is that
there is hardly any preponderance of anti-clockwise
over clockwise circulation, although, the latitude being
about 30°, the effect of the earth's rotation is still nearly
two-thirds of what it would be in England. The
figures are: anti-clockwise, 200; clockwise, 175. As
in the case of the bath plug-hole, local irregularities of
motion appear to determine which way round the whirl
should go. This is strikingly borne out by the observa-
tions at two stations, Heliopolis and [smailia. At both
places the prevailing wind in the '"devil’ season is
northerly. Both are surrounded by open desert except
on one side. But, whereas at Heliopolis the town and
acrodrome are on the west side, at Ismailia there are
buildings and vegetation to the cast. So that the wind
is slowed up on one side but not on the other, and the
resulting slight rotary motion should, one would expect,
be enormously magnified (according to the "lﬁ!_‘__
momentum*’ law) when concentrated into a sand dewvil. .
This is just what is found, for, while at H
clockwise whirls predominate in the
to 9, at Ismailia the predomination is a
in the proportion 39 to 7.
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tly in size; heights may be any-
?:me:'rl, and diameters from 2 feet
The larger uuﬁ thtrlﬂhr:;c:rt:
comparable in size with the ordinary thermal cu
 used by Tﬂ;lnn::m;iluu. How about their mﬂtﬂ!n?
 Mr. Flower classifies his “‘devils"" both according 1::1'
height and to diameter; and finds, as might be c_tpc}:tsn
from theory, that in the wider ones (diameters of 8
feet and more) there is a gnnd preponderance of anti-
clockwi tion. :
Bat, :hﬁnumw according to hci.g'l'_tt, there is no
preponderance, except, curiously enough, 1n those under
20 feet high, of which 44 were Hﬂll—:ﬂ]ﬂdﬂi‘-‘ﬁ-ﬂ to T clock-
wizse. One wonders how far this unexpected result
may be due to the fallacy that a whirl seen from above
rs to be going the opposile way round to what
it would be doing if looked at from below. J. Durward,
writing in Natwre (September Sth, 1931, p. 412}, once
drew attention to this and gave reasons for thinking
that nearly all sand devils were anti-clockwise as seen
from above. Mr. Flower, however, says in hu_ paper
that his observers were put on guard against this ms-
take. :
. Similar phenomena to these ‘‘devils’ are occasionally
seen in England ; e.g., according to the Norfolk Gliding
Club, they are called ‘‘Rogers’" in that county. Some
of them get reported in the Meteorological Magasine
but out of a number of small dust whirls described at
various times during the last two years, in only four was
the direction of rotation noted, and of these two were
anti-clockwise and two clockwise.

Whirlwinds and Thermals.

Now, how far id knowledge of the behaviour of
“‘devils'’ and other small whirlwinds applicable to
thermals of the size used by sailplanes?

In the first place, it is obvious from the “‘angular
momentum'’ theory that the extremely rapid rotation is
duoe to the up-current being concentrated over a very
small area of gruund. so that a sailplane circling round
it would be right outside the upcurrent. Whereas if
the area of rising air is large enouph for a sailplane
to circle in, any rotational velocity would be likely to
be small, since “‘simple vortex™ conditions exist only
as far inwards as its outer border.

Occasionally, however, sand dewvils would be big
enough for a sailplane to soar round in, against the
current, the consequent reduction in ground speed
enabling a smaller circle to be turned. One example
quoted by W. D. Flower had a diameter of 90 feet,
with a velocity at the periphery of 12 miles an hour.
But who would want to fly in all that sand?

There is some evidence that a parrow whirlwind at
the ground ean become an ordinary thermal higher up.
For one thing, such whirls are usually shaped like an

 inverted cone, broader at the top. Further, an example
was given in THE SaiLrLase for January, 1934 (p. 10),

of a case in which a mass of hay, drawn up by a whirl-
wind, was later scen descending from a soli cloud.
_the intensity of the up-current in a whirlwind
ely to be much reduced when spread out over an
' : to suit a lane, though R. G,
e devils' in N.W. India: “They
end up to several thousands of feet, and
er or through them have occasionally

| (M _:.i;_'ﬁl_ﬂ-:#ﬂ- Ml:mbﬁr,

————EEEE————LL

1934, p. 268.) But up-currents in-whirlwindl' Y e
siderably ; some will gather up chairs or flowerpots (Tue
SarLrLaNg, October, 1935, p. 164 ; and March, 1038,
p. 36); whereas in such sand devils quoted by W, .
Flower as could be measured, up-currents Wers
cstimated at only 200 to 300 feet a minute

Since a whirlwind is wsually nothing but & con-
centrated thermal, it seems to me that there must he
in the atmosphere, on an unstable day, many whirls of
larger diameter which are not intense enough to fify
up solid matter and become visible. But the larger the
diameter, in all probability the less the whirl, and the
important question is whether a thermal wide
to be used by a sailplane (it might do part of a circle
inside the thermal and part outside) is Likely to haye
enough rotation to be worth taking account of: and
if so, how can the pilot guess which way round it goes >
From evidence on sand dewvils, it would scem that the
direction of the wind, combmed with the distribution
of obstructions round the base of the whirl, have much
influence in deciding the matrer, so the pilot must get
to know his local peculiarities.

Effect of Earth's Rotation.

When larger thermals are considered, there may come
a point at which the earth’s rotation outweighs local
influences: but at what point this stage is reached
nobody appears to know. From arguments already
given, it seems probable that the effect would be negli-
gible unless the thermal were of long duration amd
there were no other thermals for miles around. [t
would be useful, as Mr. Bergel suggests, to watch
cumulus clouds ; though observations had best be con-
fined to those that pass directly overhead, as clouds
watched from one side are nearly always scen to be
turning on a horizontal axis, and, as he says, it is
hard to distinguish the one rotation from the other.

Thare is some evidence that still more extensive
rising currents, such as those which build up cumulo-
nimbus clouds, tend to have a cyclome rotation. When
Professor V. Bjerknes and his helpers were working
out the modern ‘‘polar front' theory of depressions,
they established a close network of stations all over
Southern Norway in order to observe “'lines of ﬂﬂ'l:"
of air at ground level. Two of his maps, published in
0.]. Roy. Met. Soc. (1920, p. 137} and reproduced in
Sir Napier Shaw’s Forecasting Weather (2nd Edo.,
p. 312), show *‘Lines of Flow of Air leading up to the
Formation of Local Showers and Rain' at 2 p.m. o8
two successive days. On the first day, air is shown
converging; towards five different points, moving m 2
clockwise spiral in four cazes, and without rotation in
the fifth, while from two other points air (from down-
current?) is diverging in a clockwise spiral. On the
following day there are two anti-clockwise convergen=
cies and one clockwise. :

One more point: thermals always lean over in the
direction of the wind, if any. Presuming they rotate
in a plane perpendicular to their axis, the plane of
rotation must be tilted, so that air is moving up o0
one side and down on the other. What is the tech=
nique by which a pilot can discover whether this is
happening, and, having discovered it, best make use
it? This is a question which 1 will now leave expert
soaring pilots to argue out. A B \
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News from the Clubs ' &

List of Gliding Clubs

The following asdditional changes should be made in the list of
British Gliding Clubs and their secretaries’ addresses, given in
our September e ;—

Fomxess.—]. 5. Redshaw, 15,
Furness, Lancs.

Jemswx—A. . Secriven, “Alcala,” Samares, Jersey.

Fairfatid Lane, Barrow-in-

New Club

Stosg-on-Trext.—H. N. W. Goss, 36, Crewe Road, Alsager,
Cheshire. (The club has formed a committes and has bought a
B.A.C. 1I. primary glider, which iz to be ftted with a new tail.)

——

Yorkshire Gliding Club
Annual Report.

The secretary’s report lor the year ending July 3ist, 1936,
which we huve received, declares that the club has at last
achieved the position which its founders have besn working for
ever since the year 10, when the original Bradford Glidin
LClub was started.  For whereas in past years there has usually
been more work than Hlying, in the yeéar under review "the
average member hos had a good deal of fying and has had o
do_comparatively little work to make that flying possible."

Comparing the present facilities with those existing a year
before, the secretary states that there are now three times as
many machines in commission and almost three times gs much
hangar accommodation, Although the number of new members
who joined during the year is the ‘highest on record, the club
can cope with almost double the present membership ; when they
come, it will be possible to operale more economically and 10
offer still better facilities,

The National Competitions of the British Gliding Association
WETE il:lt'll.'l on the site, during the year under review, for the third
Year in succession, and this is regarded ac a very i tribule
o the Yorkshird Club in the suitability of its headquarters for
such sn event,

Fhl-l and Adrcralt.—The increase in ghding certificates
gamned, and in total flying time, show beyond doubt that, so far
as this club is concerned, the Government subsidy is fulfilling
L‘_i'l-‘ purposes for which it was granted. In all, 10 “A," 15 “B,*
15 :'{‘--" and two “"Silver C'* certificatas have been qualified for
during the year. The last two were acguired by Mr. ]J. C.
Neilan and Flight-liewt. P. M. Watt, and are the first

Silver C's™ 1o be obtained entirely on a provincial club’s site in
Great Britsin, r

As to fiying time, the club has for the first time {ex during
Topetilons ) esceoded 100 hours in one month, the for
July this year being 118 bours all but three minutes. There
Pb" a4 gread ingrease n the e of two-seater machinss for
wth passenger carrying snd dual instruction. New machines
purciased (all from Slingsby Sailplanes) sre a Farcow 1. (pre-
vicusly on loan), a Geusaw Dasr I, 8 Hows oz Teuwss [as
3 replacement), & Dacuixe type training glhider, and a Favcow 111.
iwo-seater—the last through the generots assistance of the chief

The method of imstruction with the winch, which in the previows
;;:I;hanlwhnnhuu to be at least nsﬁtﬂturrliniﬂgm
Corew B OW considersd Lo h been proved even better
simpler than the ol [ ==

As in the pravious year, there have Been no accidents to mem-
bers involving serious personal injury. There has, however, been
e ‘l““'dl:rlhm usunl o machines, the training types having
suffered rather than the advanced saitplanes.

Buildings 'th.—m Toviun h'lllc['l%;: usedd for the erection

of the old i
Biaiily mm elub house in has now heen com-

and
sary o house! . mﬂﬂ* T‘;“ﬂ'a’ri:*-]‘hh had b::n:mu M:H;
: ause the mach thout de-ri . and to e
mw%m was hﬁ'am.__ngumy

—

¥
assistance supplemented 'I:,r:lum lrom wo o mibers,
A. M. Verity and H. T. Blakeston. Bintitu:dm
Emuﬁh“izmmm_hmﬂhm It proved
duration hﬂhrnrﬂh'limui' from ey ol B
ihrmghlhglmdﬂﬁmufﬂr.l‘.l_wm-lllﬂ-m
Uliding Association, and the assistance solicitor
Mr. K C. Yabion, “oeashey '
ﬁlfﬂﬂh—thh:duh,dluiﬁglht;ntlﬂrm.

mmhhﬂﬂmmh.imﬂmm i
h:wﬂ:.ukingmﬂ. Tﬁa,inhmdmuh-‘-inn-—ni E
[I}Hﬂumwmﬂm"" and
cquipment ;
{I}Fmﬁmﬂmimdhmtﬂhm;
3 Itmr!rphnhamlimrﬂw‘mﬂuhm
items, the {or further expansioa if

suiliciently advanced 1o undertake it, and every effort will be
made (o introduce these facilities. It is also becuming necessary
(o extend the launching facilities, as sometimes, on good soar-
ing days, cannot he got off the ground fasy gh.
It is also hoped to add stll further to the opportunities for
week fying.

Mr. Charles E. Craven, who has done a great deal of work
as hon. treasurer and secretary of the company, has resigned
;lur business reasons, and Mr. W. K. Watson has taken his

ace,

Midland Gliding Club

Autumn Camp.—This was held from September 145 (o 2lst,
and was thoroughly enjoyed by all those present, the visitors
lvaving with the promise that they would be with us again next
VORr.

The Hying conditions were unfortunate, inasmuch s scaring
was only possible on the Monday of the camp, on which day,

however, a lot of valuable dual instruction was given. It was
fortunate that this day happened 1o come at the begi of the
camp, as beginners were able to acguire en X to

enable their training to be continued by means
with the winch. |
In consequence of the contrary winds the winch put in a lot of
rood work, both ground-hopping beginners and giving man-sived
tun-:-ln:u:hzmm i . One minor crash ocourred in
which the nose of a Kaper was stove in a5 & resull of a beavy
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just before sundown and went o earth on t
mile from the hangar. A resc by took & DR
flew the muchine back home.




T - Several members spent the night in the hangar
on t Eﬂ:ﬂi-:}' night and vowed to be up and doing at daybreak.
(Mver, however, was as much surprised as anyoos to find hirma=lf
amd l.:ﬂl' in the air at 7.15 a.m., watched the sun

rise over the hille  Afrer about an hour the thought of ham and

qﬂlﬁmﬂt - T-;i as we dream of—a steady west wind

was a day m v
bdom 11 dar and cloud Lt in abumsdance. The Kime
['huﬂh;lhtﬂgd. Lu:r :1 same=thing over 3,000 !_t-tt and was

several times out of sheer expherance by Edwards and

Meske. A total ol over 27 bours was put in during the day, which
i recrgd the olub.

“;Il'n" was ::ril::'nir for 3] hours ; it s ouw :rgu'irh' operated
by three, including the pilot, whenever there is # wind of 35 m.p-h.
or so. The crew of two push fram the top strut filtings and the
machine lifts out of their hands in a few vards. .

The Prorissos was soared for the first time by Wynne and
Olver, and performed in her usual srately manner. :

Welcome visitors were Mr. and Mrs. Thompson ; Thompson
enjoyed himsell for B0 minutes in a KaDur. S

24ih and 25th.—This was the week-cnd of gale warn-
ingf“bb:: jt did not prevent fiying, th::ruuh r_nm:hmn were {re-
quently to be seen moving backwards with their noses w:lll down.
“The wind speed actually pxceeded 45 muph. for :unsu:l.:rn‘?k
periods.  Burnes made best height for the day in HI7 with
a0 feet.  Dr. Gilloed put in one of his rare but welcome appear-
n['u:us and soon found a skyhoolk at about 1,200 [eet in lKapeT and
remained stationary, admiring the landscape for I1_||:EI an hour or
so. Felton again thought it funny to put duwn‘ll-.'::.l:qﬂ l!;. Just
before dusk a mile or so away from the hangar, This time it was
Olver's turn to My the machine back and land by the light of
car headlights,

Primary Training.—Of late, these notes have concerned our
soaring activities only, but it must be remembered that primary
training continues apace at both Birmingham and Herelord, from
both of which branches pilots are regularly graduating to the
Mynd., ""A* certificates have recently been obisined at Northfield
by Alien, Drew, Sanders, and Johnson. The last named has
since obtained his **C."" We are very glad to learn of Allen’s
progress, as he has done such excellent work as local branch
SeCTELATY. :
We are very pleased to record that Nyborg has been conventional
encugh 1o obtain an “A™ certificate.

———

London Gliding Club

In spite of the ending of Summer Time, the equinoctial gales,
and the general lateness of the “season,” the club i as active as
ever. On an averspge there is flying fve days o weele (out of a

sible six, ns our resident instrucior must have his day off,
and it can't e Sunday), and local residents are usually in evidence,
even il nobody will come oul from Londan, Murray, being with
the Air Force st Wendover, gets over whenover e cong while
Ronalld Price and his wife (Formerly Josn Meakin), alter six
months with Scott's Flying Display, are spending a well-earned
holiday in Dunstable, so that the former gan learn to glide (he
is an ab initio). If there aren’t ecnough to set things going,
someone s borrowed from the workshop, or Alexander may look
in to “handle the delicate machineey. "

Our active chairman, Dudley Hiscox, keeps the club up to
scratch, finds work for idle hands to do, leads the way into the
air if others won't, orpanises side shows like aero-powing at
Fenny Stratford and soaring on the east wind sile at Sharpenhoe,
and, with the help ol sundry npiéces, puts pep nto the social fife
of the club.

Sumday, Seplember 2Tth.—A depression mowing from north

poed B west wind in its warm sector, in which a few people
wint up and soared in the rain. Bat whea the coll front cams
just after lunch, it pushed the wind round to north.

Sunday, Oclober 4th.—In the south-easterly wind, and with
the winch out of action, activities were confined 1o ground-hoppng :
which was a pity, bocaust we had some Distinguished Visitors.

Peter Rizdel, over from Germany 1o stay with English friends,
paid the club his socond visit. (The first was over two years
ﬂ‘l:ﬂ hti m;ﬂ Eric Collins's Ruosapimn.) He kindly
o, Lo roped in By the Film Unit as a2 “super.”
Herr Riedel thinks tha whole world {not only the London Club)
on the wrong track as regards gliding instruction,  They put
: cart belore the horse (our metaphor, not hiv). Aero-towing
come frst; alter which, pupils who are considered guile
able should bLe allowed to progress to slope-soaring. His

§
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Visilers ai ihe Londos Gliding Cleb: Lafi, Peier Risdal, the Germus

pionesr searing pilot. Rizghkt, a fmmoss sdilor, C. G, Grer, of " The

Aproplans.'” Has he a! last bess converied la the view Lhat the Young
Ides ahould bas introdnced e avialion throweh Gliding T

argument is, it i& o much safer 1o stall on a turn when one is
gli:ling down rom an aerc-tow, than o do so when trying to
maintain height a few fect above a hill top.

Then there was i Danish hotel porter from Copenhagen, whao
was apparently spending the season'’s eurnings touring Europe,
Himsell o glider pilot, he had a. tremendous sdmiration for Peter
Riedel, who had recently visited his country. When he found
that his heéro was on this very spot, day, he nearly
collapsed. An introduction was effected, Dianish friend
was in the Seventh Heaven.

And there was C. G. Grey, of The
world knows, has (or hod)] o wse [for glding,
'Ei:lmplt'!t with wiie and ‘I-.'Il.'l"li.l_'i-. What kas happened b0

The air to-day was foll of gossamer—one of nature’s methods

of beavier-than-air motorless fight. W atinuoesly wiping

'.]lih. i 1"_|.

and oar
leroplane, who, a= all the
veit who came

him

WEre O

cohwets off our (aces and pickang spiders off vur shoulders. Thess
:i-n_]. 1.l_|id_¢n kesp up because the “skin rcton” of their thoesds
against the air is enormonsly preater than their own weigit (e
an article in THE Sanriaxe, December, 1533, p. 224). In the

direction ol the sun, the groumd showed a curiows sheen, hke
hoar frost ; on closer inspection, the guvssamer was s=en (D COVer
every inch of ground—several threads to the inch—and showed a
rippling motion in the wind which suggesied the shimmenng of
the lowest layers of air on an unstable summer’s day. Peter
Riedel thought there were thermals aboutl, and the spiders had
apparently agreed, judging it a good doy for eross-country fiying.

Aero-towing.

Sunday, Octeber 11th.—A large number of pilots received arro-
towing instruction at the Fountain Hotel Acrodrome, just bhevond
Fenny Stratford. An “Avro Lynx' was hired for the day from
Phillips and Powis, of Reading, and Flying Oficer Stonhill
nobly gnve his services free as its pilot. Mrs. Price also gave
her services a8 instructor, sitting in the peroplané during maost
H:'IRTEI!I. ane 'h-iHrIn“i.nE v the ‘i.‘lill.:ll.“'li" Fh.]ll‘l. Moo |II.!.|']1." g (e
low," or “time to unhitch.”™ Members were charged 13, Gd
per b,

The aeroplane stapgpered along with iis tail well down, and
the "“Aying train"" appeared to be doing about 55 m.ph., in
reference to the clowd hackpround. Most pilots were taken up
to about 2000 feet, amd there was a hittle thermal lift about, at
least at mid-day. Some jooked for it under clouds, while Fox
kept up Tor 25 minutes (without a varioemeter) by going rc-¢:1n-!
andd round o -.I!::l'!i"n..;r:. thermal which, he thought, was bornfg
off a group ol coltapes below.

Two club amnd two privats machines were in uwe, and all frally
went home by air, being towed op to 3,000 feet and left within
easy gliding distance of the club Fround—exoept Fox, who oSt
his bearings and didn't see the chalk lion at Whipsnode until =t
was ton late, so he landod & mile shon

Herver pot his flight over eurly =0 that he could go bhack to
the [1““ pnd instruct  roand-hoppsers R. . Hoberson 4-':"-'“:“-'
from Nottingham, and ]. 5. Sproule from Yorkshire, to jein in
the sport,

All Aew with confidence, and, although the Held wos o Lo
big, all got down into it except the owner of the RRGNADLER.
whis, l'"l.'iLTI:'IIH_'r' regarding the Grusau Bany as o mere secondary
trainer, underestimated its gliding performance and overshot into
the next field,



November, 1936

The Sailplane

e e —

To-duy's Distinguished Visitor was Fraa Ursinus, whose hus-
hamd i= the real (ather of the scaring flight movement throughout
the world,

Below s a list of the doy’'s Hights

Pitot and Maching. Stari Landing, Durafion.
Alrs. Price : Slingshy G.B — — 11 mins.
Fax : ‘e e —— =5
ol = 12. 0 11.25 15
fl:l.l;ff - H pL‘FI’Il s “ - .i‘.‘l ]T 'I'."‘ 1' 1‘

Ruffe : Slingsby L I 12.35 12.48 13
F.ﬂl'-ﬂ-ﬂ'l I:h., ﬂllb,t.hl'l-.l"- '.:-E-. Ir_' -: 1 1 ]ﬂ
Histox Ralier s £ 1 1} 1.14 13 b
Rarker Slingsby (. 1.12 1.4 12 E
1.\‘.1'1_'." g II"'H_IL[I:IHI!'\- “.-:'H I - | 1.33 .12 o
Hrrew Slimpshy s R e 1.53 . B 12 =
Wilkinson : Brooklands G.B.. 2 0 2.12 12
taker: Roker's G.R. ... 52 =.10 = 10 B
Burnett = Slingsby i. 3. k. B e 11 =
Rucknell, Brooklands G.B. ... 2.25 2.3 8
Hisoox @ Baker's G.B. : 2.3b6 Dranstnble

-'"'I'f""'-*"' ' Hlinl,:uh_'; G.RB. h L 2,005 T 1
Kalney : Brookhinds G.B. ... 3. D 4.11 [}
Furlong Hu"}l’:l'."' (3. B, S.17 3,25 11 kS
Fox : Kirby Kito 3.14 Totternhos

Turnes : Brooklamls G.B. d.40 3.0 8
Rattray : Slingsby G.13. i 2 4. 11 g o
.‘l-i_i_"l"l"i H|'1||,1I|; L.IHL!'H li.H. aka §. 100 "L. 15 -lj' T
Thomas (E.) ¢ Slingshy G.B. ... L1149 4, a8
Murrny : 5 §.GAR Dunseable

Bu r.i_q-[ = Rrooklands G B. : .53 Lhinstable

Friday, October 18th.—Mrs. Price went up in a howling wind
in Jdo & five-hoors” Bight. But after 4] hours the wind let her

e This is the secomd time <uch

thing has happened ; last
time she wos only ive minules <hor? I

I r'_--..- Eoal
Saturday, Octeber 17th.—South-west
for Bving, but the Favoox 111 had got

wimkhl alriioss

| ﬂl."ﬁﬂg'
v o ] - oee A p.1-'-r of wheals

for transport, so it had 1o be transportsd to the hill top. Hiscox
ook i up tehce, fiving sometimes had kwards, sometimes very
highily foreards \rmsironeg went ¥ tm the grey Eite, and

arad s wfalweart e

a GRUMAL

5.’”.-:1. ﬂﬂﬂh: :R‘I-lu—Tl.'l—!-:'l. waAE
of machines all up topriher. Some waid B wan 11, some sawd 1,
while one observer said he counted 13, but admitted he had
reckonsd on the ground-hopper making & hop while the nace] led
Dacuixe was doing a descent. Anvhow, it was easily a record.
As there was thermal lift about at the time (Hiscox circled up to
1,200 feet), and a stiffich wind reduced everybody's ground speed
{or should have done so), the home slope was not too congested.

The Torrsooior was flown by Miss Goldney and showed what
it i really capable of in skilful hands; hitherto no one else has
pot such a perlormance ouwt of it i

dable for a record nusrmiber

One pilot in the Kaper would
do his turns very low down behind the hrow of the hill; the

Asroplans-lowing a1 Fenny Strailord | showing. abovs, & ¥ Cranaa

Baky "' balug lowsd up by an *“Avro Lynn™ (ihe cable is too thin lo

be seen) | and, below, the fiting for the cable atischment under the
asroplane’s tail

lower wing tip must have been dipping lnto the dead #i every
time, and he was lucky to escape without turning over. a.ﬂtuh-
tioas by the Instructor, though seen, peoduced no effect.

A Cross-country Flight,

Fux managed to fly his Koy Kre 24 miles to a point south
o Mevmbegrne. He started off in o thermal corrent, io which ke
gradually rove 1o 4,100 feet, wherenpon the thermal started to
turn imto clood around him. So s pot 10 gt dragped into the
clowl, he went alternately sway from and hack to i, cirding in
it at intervaly. Finally be went ofl downeowind, peassog  owver
Hatfeld, and continuing until it was time to land. He made his
approach over an extensive area of glass houses, missing the last
af themm by only 6 lest owing to a down-draught in the lee of
a tree which be had circled round during the approach.

Eustnce Thomns was tremendously plessed with his mewly-
arvived Coxpos 11, specially made 1o measure in Germany and
fitted with wing-spoilers in addition to all the ususl scoessorics.
It is painted a bright red on the woodwaork, with the fabiric while.
He took it up on the winch for its madden Might, and stayed in
the air for over an hour, fying it beautifully,

Visitors were Norman Sharpe, ehairmaon ol the Yorkshire Club,
.-u:ul Sould Oireland,” our anenymous benglactor, on his annial
visil,

The day elosed without brealiage of any kind.

The total Aying time, 32 hours B} minutes, excluding ground-
hops, was not quite a recocd, as the club did 32) hours on March
glst last year. But to show what went on, we will give a list
of the petual Mights for the day. The figures after each name
represent the number of minuies in the alri—

Open Dactivg,—Holt, Lassam, Read, Watts: ane ground-hop
each.,

Noacsinen Dacumc.—Greig, 30 ;
Jackson (*C"" test), 8; Miss Archer, %;
Bolton, 7. :

Torremsior.—Miss Geldney (3 fight), @ ; Passold (2 flights),
110 : Bullwinkle, 57 ; Jon=s, 3.

Kixny KApEy.—Stephenson, 32; Saffery, 31; Evans, I3 : Smith,
4 Marshall ["C™ test), 19; D. A, Smith (MC" tes3), 15

Farcox 1L—FEllis, 26; Edmunds, 33; Adcock, 27: Himmel
resch, M.

Brooklands Geusaw Bast and Slingshy Guusay Basy.—Buck-
nell, &4 ; Armstrong, 30; Heath, 35: Wilkinson, 39 ; Rainey, 56,
Colling, 12: Ruffle, 45; Grant, 35; Recbie, 36 : Bumerz, 33;
Slater, 20 ; Richardson, 3. ,

Faieos 111 Two-seater —Humphries (7 fights with passenger),
143 ; Bergel (2 flights with passenger), .

RutinapLan.—Vigers, 40; Ivanoff, 70; Vigers, 37.

CoNpor,— Thomas, £2.

Grey Kinny Kire—TFox (eross-country), 105.

Brown Kikny Kire—Hiscox (2 fMights), 156.

Cannripe 17.—Rattray (2 flights), 105 ; Furlong, B80.

Aaber's Grunaw Bavy.—Baler, 33 ; Mrs. Baleer, 40,

Adeock's PrOvLikG.—Adoock, 25 H. Adecocke, 27.

The Inst seven are private machines, the rest elub-owned. Note
also that there were two Bergels and two Wilkinsons, probably
two Adcocks and possibly two Smiths. \

Sunday, October 25th.—A tremendous wind, in wlur.?:. neverthe-
less. 28 hours' flying was done, ihrtnrﬁrmmtuunlfj flights made,
and some exciting momeants experienced. :

Miss Archer ::nl;utinuz-d a turn too long and charged down-wind
across the road along the top of the Downs, into the hﬁlgt beyond.,
in a pacelled DacLivg. She was removed to Luton with a dama
knee, but will no doubt @iy again scon, which is more than
DacLise will.

Orchard, 24 : Wilkinson, 383
Bergel, 3; Cohen, 1;

¥

Thunderstorm Flights.

At about 1.45, according lo repert,
froem :hq- west ; i1 slowly crossed over and wenl away eastwards,
taking with it Peter Davis in h;.; Scww L, Fox in his
and Katt in his CausmiDCE 11.
:l..u..mbrd" Ja.u:iri«: serodrome of the London Acroplane l:?lnt:. ;ﬁlﬂd
that flying had been prohibited for the day, ﬂmjuh high
wind | The fights , however, ,re:“nn . - T
Fox nor Davis had a pte. This 18 pecand time U
same Scup 11, has got ] |
parachute, for it is the identical moachine in which BuI-tLﬂll- two
years ago, established the present British helght record Sutton
Bank. The km-wlrrlx;:hu! the Scup had done it with-

¢ brasking up must have been some
::vrr having gone across eountry bwfore, chose 'I'i
pluck 1o use o thunderstorm for his first ultempi.



her tap dancing “'babies™ (aged nine upwnards) received a
?;rimdnu:ﬁmnllnn. Another party is to be held on Saturday,
November 28th ; members are asked to furn up in large numbers,
“with wives, sawecthearts, and whatnots,'" and tickets should be
obtained as early as possible. ,

R.1.C. Rroadeast.—Some weeks ago Mr. J. de Lothiniere, of
the B.B.C., came to see if o broadcast of club activities was a
feasible proposition. After a long wait for a reluctant winch to
start, he was eventually got into the air in the Lwo-seater, and
thereupon decided that it was. So the result will be heard on

ovember ldth.
th the following Summary of Flving, ground-hops are not

included in the total fiving times.

Summary of Flying.

Ground- Wiech Hi Arrr- Flying Time.
ate. bopi. lemnches. l:-m trery B m =
Sept. 2. T . — — 3 - — 3 2
LW .. &2 - - A — — =
- 5 Fri . 15 _— b | - = 5 4
- 36, Sat . X 5 — — - 10 11
™
o I, Sun. | b 7] _— = 1731
Sept. 30, Wed. . .1 — B - e =
Dct. 32, Fru | — - — e
- . BB 2 — — — & D
L5 "q. Sl.lﬂ '35 ]E T m— — M 'n
Dct. 8, Tu. 19 — i — e —
o T,Wed. ... 35 i =2 — FA =
w8 ek 11 —_ . — L T
LR} ]uq E:Tq a H “— —— — — —_— re—
« 11 Sun - — — 25 5 34 O
et 13 Mon., .. =— =L i EE — o BT
1 H. T“! ¥ L =, T — 7~ ﬂ ﬂu
o 14, Wed. — — . . — 8
w A8 Frl, ay S— —_— b ] — B 45 38
LT ]'rq E"“r — —_— |‘.. LI PeL m (1]
«+ 18, Sun, 4 2] a8 — 32 B 35
Oct, 0, T .1 — B = 3 18 35
- El. Wed. Li | a— E: — 1 E 35
w4, Sat. 27 — 12 — 5 34 0
"-——..—_-"
i ﬁ. Eulﬂ-. — .'E. S E " _n

Certificate Flights.
27th. —Wilkinson, *'C."
October 12th—Price, “A."
Oetober 13th.—Frice, “B."
October 18th —]ackson, *C': Marshall, *C*": D. A. Smith,

gy
October 20th —Lacey, ““B."
October 21at.—Chirgwin, “'C."
Totals,
Launches ing Time Certificates
144 2 hrs. 35 mine, 1
207 M mins. -
- 149 56 hre. M mins. -
- 96 30 hrss 10 ming, 5
1% 98 hra, 22 mins. 2

Satunlay evening (August 3th) Garner tnok a Nacmirs #-
a positively indecont height, and Forman just had time to ger
hisx " belore durkness fell  ln the meanmtime Robertson in the
Gorpes Weex threw three consecutive 'oops, starting froe abomt
6 m.ph. and going over very smoothly and comi . The
scond competition wrek-end also saw the cluh®™s Naomies and
Kaner in the air in the hands of Leech, Kave, Garner, M
and Booth.

1Tth.—Wind west, 3 o 10 m.p.h—Ths Gorogs
Waex would just not sosr, bot Robertson had a last fling in the
Rnavaniee before returning it to London and crept shout the
sky aloane for four houors at 300 to 600 feet. 1t was, howswy,
an ideal training day and mwch promary work was pot in, Sweals
getting his “A."" Later on we had a recurrence of the i
lapse rate experienced on competition Saturday, and the Gorpex
Waex, Kaner, and Coleman Groxar were able 1o take advantape
nf it-l

September 20th.—Wind east, 15 to 20 m.p.h. Training all day
at the club, while the Gorony Wrex “enjoved' (sometimes)
cotne Jow cloud dodging at Mam Tor,

September 206th and 27th.—Wind N. wn N.E. Training with
winch and bungy ar Camphill. No certificntes, but some 40 to
50 launches were made during the week-end,

Sepiember 28th.—Smith brought the cluh's total of **Silver C's*"
up 1o three by flying the Gorogs Ween from Mam Tor to North
Wales. It is rather interesting (and possibly significant) that
three *‘Silver C' Mights from Derbyshire have besn made in
three entirely different directions, N.N.E. te Yeorkshire, E.S.E.
to the Wash, and now W.S.W. tn North Wales.

October 4th.—Wind east, about 5 m.p.h. Another good train-
ing day, resulting in an **A" for Young and “B's" for Leeson
and Swale.

Dctober 11th.—Wind N.E.. 5 to 10 m.ph. A further crop of
“A's."" this time to Orme, W. Tav'or, and B. Thomas.

October 25th.—Wind west, 30 to 35 m.ph. Only the Wae
group few, and we suspect they wished they hadn™. They wers
finally snowed down at 3.30 pm., having got in about an hoor
and a hall hetween storms.

Octeber 31si.—E. Tavlor, not to be outdone by his younger
brother, procesded 1o get hie A"

November I18l.—A decent soaring dav at last. Wind west, shout
16 m.ph. Lapse rate improving. At first the Golpexy Weex
could only just keep up, but soon it was fit for the Naceire, and
Swale {who was flving *‘Camels” when most of us were at =chool)
went off for his “C."" Poor conditions and faulty tactics brought
him down after two minutes, hut later in the day he did 20 odd
minutes for hig *'C."" Shepard also made a very pretty “'C"' flight
of almost hall an hour. The Kaper was flown by Robertson junior
and Thompson, and later on 5. Hobson flew his GRUNAU in a
tentative "'C'" attempt, but was forced down aflter two beats.

Hull Gliding Club

Flying was practically at a standstill during the first fortnight
in August owing to the ahsence of several members at Sutton
Bank, but upon the return of the prodigals everyone got down
to it again.

August 16th was an ideal day. The weather was warm and
bright and the wind being easterly we had an auto-launching run
of nearly threesquarters of a mile. Lawson, Coates, Pars,
Beedham, Anson, and Havercroft had cight flights each, all
making good glides up lo 35 seconds, Lawson beat the club's
duration record with 2 fine circuit of 98 swconds. Coates, in
spired by this performance, was launched on the 400 fert cable,
but when making his approach found, to his consternation, that
he had not enough heizht and made s hasty down-wind descent
on the wrong side of the raflway fine which bounds the arrodrome.

Discussion i1 still rif= among the Aero Club members as I8
who ran the lastest to se= the fun.

from this incident training has been romparatively on-
eventful and several members are doing circuits and S-turns.

We have completed 522 launches since May, but all our fup
came ta an abrupt end on September 20th, when one of our lady
members stolled at about 50 feet and the machine is considered 0
e n complete "write-off. "

Luckily, the primary is well under way, and it ought to be
fying belore Christmas.
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The Jersey Cliding Club’s flest bined wp st 5t Deea’s Bay., The larps gull winged machise is B A Wapstalfe's ~ Kirby Kita™ : on its Iuft
im K. Carier's home-bailt = Scad L"

Jersey Gliding Club

During the last few weeks we have had little opportunity for
flights as wind direction has been mostiy east, which made any-
phin bul ground bops mmpossblz.  Wagwmafe retwrned from a
wrek’s tramming at the Yorkshire Club, where he obtained his
“." He has also ordered a hiksy KitE from Slingsby.

(On September 20th the club with the aid of several ladies
grganised 8 dance and bridge tournament, which proved a great
help (£35), and several new members, fyving and  non-flying,
1w ir|ir|.|-|l._ ao0 at the moment the ol u1l'tllhe"'l'5-|.lip is 42
\pparently we now have the public interest, and in the near [uture
we hope o hawve some wery  infer=ting  nformation o report
regarding o new s -

Wagstafie's Kmavy Kitx has arrived, and to-day, October 158th,
we rigged this for the first time. The marvellous finish and
hesutiful lines were greatly admired by everyone, and we had a
Inrge number of visitors who came oul .'ip-Eti."I“!.' to see it. For
their benefit we gave Carter one flip off the top of the hill, though
with an unfavourable wind. Wagstalle was not able to have a
Inmnnch g% ithe winch car 1= notf vet ready, 30 we must wait a few
meehz telore 5.:—;2:“: the FIiTe 1-|-_1.-:.:‘|;;

We have re=organised the club and lormed a committes under
the chairmanship of Mr. A. S. M. Glassford. The hon. secretary
end tressorer i Mr. A. |. Scriven, Alcala, Samarese. The sdea
ol this rﬂtlrnnnj_l:,almn is to prepare the way for a general meet-
g in January, when we hope 10 adopt an ambitious programme
for 1037,

We have been able to give launches for the new members on
TR Eunda?i_ =0 that when a favourahle wind makes an appesr-
ance they should be fit for work from the Gully

Southdown Gliding Club

August 30th.—Weather fair; 2710 clond. Wind SW LIELJIE
m.p.h.  No action by private owners to-day. Filmer s in
“”bf”“h"" with his Gruxay Bany, and Dunning is walking about
with & stiff leg and a walking stick, results of a Htile argument
with his prt “‘Flea.” ; z

Twi made ahor flights (rosn ihe 5. W, alops Goodwin
pust missed his **B* by one second on his last fiight. 'W. Hatcher
had a B0 and a 61 second Aight to his eredit. A few seconds are
Tost h_'r’ I'IILILII:-' h:winﬂ to be sure of landing on the |||II]||I "*emoothish
spot in the valley, & narrow cart track running down the centre.
The rost of the valley is covered with two-foot molehills, and
H:"t_" e il & eaavy o the llh:il‘l.i-.

'FOR SALE- KASSEL 20

Thoroughly Overhauled as New

[Phote coirteiy = Jersey Escning Pa,”

Captain Little has passed the Primary Dacrisc, which has
been extensively ropaired, as airworthy, so training on this
machine will begin again. Finally, R. Dyke had three short
Rights in the Twix, whilst J. Copeland made twe "5" torn
hops in his PaCrimse.

September 13th.—Fine, wind variable, N.-5.W., 0 to 5 m.p.h.
Littke,, Stevens, Dupning, and Hatcher flew Dunning’s GRUNAD
Hany for most of Une dav. Saxteen flights were made aliogether.
Cin the last ond, Little toole the machine back to the hangar,
putting her down with o yord to spare, right outside the doors.
Giooed Hylng.

The Twis made practecs Oights all day.

September 20th.- Wind east, 15-20 m.ph.;
gusty. Little soured the Guusao Bany for 15 minutes along
the East Slope. Decided that the brecse was too erratic (o be
comfiortable, pul her down elose to the hangar, and adjourned for
lunch. After some rain the weather improved, and by 5.20 both
the Gnusav and the Twix were rendy on top of the hill, In
the GRUNAU Stevens made two soaring flights of 4 minutes and
4} minutes, whilst Miles had a 3 minute fight. Goodwin, in the
Twix, unsuccessfully toied again for his “B."

Oclober 4th.—Fine : wind south, 0 to 5 mph. Training was
started again on the Primary Daciis; dering the moming 13
ground slides were made. W, Hatcher came to grief in the Twin
on the first and only flight in this machine. Cut a fenee too fine and
brolke a landing wire and a rib [the Twin's, of course). Dunning
had his Grusau up several times during the day.

October L1ih.—Fine, wind south, 0 to & m.p.h. I.n\nmhrr gFud
day for primary training. The DacLING s working full time
nowadays, and pew morbers are enrolling most rapidly.  Rubick,
in charge of training, i= certalnly bringing them ca. The more
advanced members practised in the Twin ; Goodwin succesded in
breaking a pair of landing wires after sfiding down the East
Slopa—result of a bad launch, Dunning had the GRUXAU up quite
a lot, whilst the Proriixe put in her usual hard day’s work,
flown by Copeland, Jameson, and L. Hatcher, !

October 18th.—Wind N.W., 15 to 25 m.p.h. More primary
teaining. One unlucky fellow puolled her up to 25 rf-"'-"""',’d'
and landed just too, too heavy. How despondent she looks _'lnlh
broken landing wires ! Hi"\?'l’fhfil'i-'l.h the well mu;fp;jmnbﬂ

- inE resairs tn recond time, the mMachine W
shop enabling reg -'|"|-;.- Twint was fiown from the 1op of the West

‘.1|.-|-|J_-]:|| e,

agmin in aclon.
:.qlnFm- [l '

Ociober 25th.—Showers ; wind 20 to 25 m.jp-h., WALW. HlI:l.F“’.
The Pritpring and the Twin were early in readiness on the H:;
Slope. L. Hatcher, i/ for the day, tnok the PrOrFLINe up .L
along the ridge, demonstrating to Copeland and W. Hatcher t
turn out of wind.

After dubious looks, doubtful words and several lﬂrl;'lli:‘l- the
two “passed,” agreeing that a good deal of knowledge “*H:!
goined. At 430 p.m. the wind dropped, and so eul CR

Prsany (or ground hops until dark.
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BECAUSE IT IS A HANDSOME, COMFORTABLE, ROOMY, SMOOTH-RUNNING,
SAFELY-SPEEDY., COMPLETELY-EQUIPPED 3SALOON, PRICED £100, AT WORKS.™
Double=Enfrance Saloon, E117 . 1.

Purchasers who declde upon it do so secure in the Saloon Is “The Universal

vW I
knowledge that they have made the soundest invest- Car." And the Local Ford DO N!

ment available, assured of repairs and replacements, Dealer will readily demon-

i and when required, at fixed, low charges, rely- strate the ability of the £100 Ford Saloon to satisfy
ing on obtaining first-class motoring at absolutely your every requirement, in the densest urban traffic,
minimum expenditure in every direction. or out on the King s highway, up-hill, down-dale, any-
These are a few of the reasons why the £100 Ford where, everywhere that motoring is worth while.

FORD CARS, FORDSON VANS & TRUCKS : PROVED BY THE PAST : IMPROVED FOR THE FUTURE!

*The Local Ford Dealer can deliver the £100 Ford
Saloon, Taxed and Insured, on an Inicial Payment
of £25. 18-month and 24-month transactions can
be arranged with slightly higher initial payments.
Literature on Request: All Prices at Works.

No Motorist Should be Without The Ford Book of Maps : Handy in Size — Easily Read : 15, From Any Ford Dealer.
FORD MOTOR COMPANY LIMITED, WORKS : DAGENHAM, ESSEX. LONDOMN SHOWROOMS : B8 REGENT STREET, W.1
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SPEEDIER
5 BETTER
LAUNCHINGS

- i uTner = e 1
s th Br Star
[}
E | o =k } B E
- eng i TEll: I
e g and long lasting a ] '
=& Faluabieasset t 5 ng enthusiasts
- = L e gladly fi arded
i appiicatiorn
The Turner elastic launching ropes are

o exclusively at the Londan Gliding Club

ELASTIC
ROPES

245

SPECIFICATION
PRIMARY GLIDER LAUNCHING GEAR

..T."'1=|.15 { hbemp rope eil e of A&

L OnE1sts e EJ

ntral shackle to each of which are attached
7 ds of # in. elas rope. 1o cach elastic
rope are atiached m n.-.* le cotton hand ropes
to allo i Men 3l
L ]
ample room for pellis £E 10 » ﬂ'

SAILPLANE LAUHEHIHG GEAR
Consists of two 30 yard lengths of | in. elastic
a central shackle. Aftached (o each
hand ropes to allow

 £6:6:0

rope from
rope are suitable cotton
6 men each side ample room

for pulling

LUKE TURNER & CO.,, LTD,, LEICESTER

—_— e ———————————————————=
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"HJORDIS

OWNERS GONE ABROAD

private owner's sailplane ever built

Can be rigged and handled on the
ground by three people. Present holder of
the Rritish Distance record ; the Wakefield
Trophy: the de Havilland Trophy for
greatest height attained both 1935 and 1936
the Manio Cup for cut and return (awarded
1935). Offered with either preseat wheel
conirol, or normal stick zilerom cootrol
will be fitted free of charge, if preterred.

With or without trailer, as desired.

FREE SHIPMENT TO ANY PORT
I8 THE WORLD (without trailer).

Does your mantelpiece look bare? If so,
here is a chance rostock it with silverware.
A UNIQUE CHANCE TO ACQUIRE
AN ADVANCED SAILPLANE AT A
REDUCED PRICE.

[ O
Apply to
SLINGSBY SAILPLANES,

KIRBYMOORSIDE, YORKSHIRE

THIS is probably the most efficient

THE WORLD'S MOST WIDELY FLOWN SAILPLANE
Weight - 115 kg. Span 13.50 m.
Loading capacity - kg Toullength - 5975m.
Max. speed on tow 75 m.p.h. Gliding angle - .18

Sinking speed - 0.5 m/sec.

Primary GRUNAU 9
Two-Seater GRUNAU 8
“LA FALDA™ Motor Sailplane

Quotations for these and other machines and board
instruments through exclusive Export Agent:

WALTER EXNER, ALA ANZEIGEN A.G.
BERLIN W 35, GERMANY.

| DART AIRCRAFT, LTD.

29, High Street North
Dunstable, Beds.

TELEFPHONE 429

0
MANUFACTURERS
of
| LIGHT AIRCRAFT
| O

Cambridge Sailplanes
Totternhoe Secondary Sailplanes
TRAILERS

FOR SALE

 “PRUFLING”

SECONDARY SAILPLANE
£50

! DART AIRCRAFT, LTD,,
29, HIGH STREET NORTH, DUNST

S P

ENTIRELY
| REBUILT

FOR _SALE
“DAGLING™ Primary Gli

New, e First Class Work
Stranded Flying Wings. C. of A,

Price - X455 )
LAVINIA LIGHT AIRCRAF

WHITE STREET, MARKET LAVI
WILTE
Estimiales for oll clossen of work free.




lr |r.r!' ll"l-nll:l'llf.llrl-l'ﬂl"
e —
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DE HAVILLAND <

OFFICIALLY RECOMMEND
WAKEFIELD

XXL
FOR ALL GIPSY ENGINES
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PIONEERS 10 YEARS AGO |

Right from the earliest days of Civil Aviation, _'.'s-[:l..1:n.1:|fm:tuH:rs+ Operators and Owners of
Aircraft realisad the necessity of Insurance protection.

In 1924 this orgamization was formed to specialise solely in AVIATION INSURANCE and
to meet the vital demand for adequate and reliable Insurance cover of British needs the
world over.

Valuable pioneer work was carried out, and now 1'_t is recognised that the security of sound
insurance has contributed a very great deal to achieve the stability that the British Aircraft |

Industry now enjoys.
The British Aviation Insurance Co., Ltd., after over 10 years of successful operation, can
justly proclaim

RECOGNISED LEADERSHIP TO-DAY

Over 90% of the l=ading British Aircraft Manufacturing and Air Line operating Companies
entrust their Insurance business to the Company.

In ever ncreasing numbers, privale owmners and those hirimg Aircralt are .'ealjﬂr.g the
advantages of the sound Policies and technical appreciation of their needs.

Experience counts—the pioneer work of yesterday has been the foundation on which has been
built the unrivalled leadership achieved by the Company in the Aviation VWorld to-day.

THE

BRITISH AVIATION INSURANCE CO., LTD.

3-4, LIME STREET, LONDON, E.C3.

Telegrams : Telephone Underwriter and Principal Surveyor:
Aviacoy, Lime, London. MANson Hoose 0444 (5 lines). CAPT. A. G.LAMVLUGH. FE AeS _MIA=F FRGS

W, & T—dy sspplied i Gllding ..

BUILD »~ FLY vo-= OWN

High Performance Sailplane

SET OF CONSTRUCTIONAL BLUEPRINTS OF THE
FAMOUS

DUNSTABLE KESTREL

(IMPROVED WREN)

now reoucenTo £5 1D 1 0

fur the homsing of Sailplanes, Giiders

W M W Small Airplanes. Carr, paid withim G0

Al

A

All Material Elnﬂimi 2 50 fr bemp. 30 I wide. B 1. 18 1541 & i b r"E
—= EFEGIHHTI“" in 'E.-Fh"-l 'pr.'.rl-rul. v Eidn'F ﬂ::l'l: W alla f T.& .
THE DUNSTABLE SAILPLANE CO., Stmmnch mestherbonrds s {1 53 a1 o o S 2
a5 1 I LmEy L. EharL (Sl ] ]
Offices & Works: PHENIT WORKS, CERRARDS CROSS, BUCKS. L T e iy Libusen resliaa b, fSabiadt utte M

7 MJ‘&LLIT E” AND “A PPCO" Grepraal baard which will revelatienize sectineal buildingn.
bcards 1o sirin - course. |l ppee
RECOGNISED THROUGHOUT THE | oma. ull wuts and bobis svpedied 3R SELE L By T3 h| g ade A
[ = = e ]
AERONAUTICAL & PANEL PLYWODOD CO., LTD. e T
L T : 126

Thres wisdews tach sde 2| or. ghms. Each ead 1egle beeged doon.  Lighs rememabis

The "RAINHAM®

thon of ailwesios shesin with
WORLD AS BEING " Apuilable en Eavy T
—donlle porner poste— wrad bhase § ™w:
“l‘lﬂ: lﬂﬂ-‘l..l.l‘l llll. b - e ' -

illlll]ﬂ LOWDGN, E2 Ii”““ Rend for FREE G. ELLIS & mmumw
——— e —————————————

shptirry JTows 3 m udin rokiog sires s wosd breces.  Ai resia=abls ertfra
Sirong lram- From
wosd wood overlaye,  MHoal
lramed of principals snd puslins
|D || \v v l ' D with covering ol ltslian Paitern
Galvanised lron.  Hall glam
I dpnry  strongly  lamed  asd
Carrigge paid im Enplond i Wales
THE BEST OBTAINABLE
poantend  Femrdy=towd ramed W
TELEPFHOMNE CATALDOUR

conar the Ellis Hangar can be coversd with “PLYBESTOS™
i hlin. ]
e i U 211715/
braced. Desparched bn bec- o moge 8 gi) 15 0] 16 Pa7's O £1617
STANDARD CREENHOUSE mL.110.C
Hamufastuwred by fhe |
sagtrea— 11 ez plom ol o aks
BIAHOPEAATE BO41

—

— e —— —_— ———— e =

Fulalished hr H. O, bl'l‘ll-l. 3. ‘llllllﬂli‘ s‘.mir L,nn.lunl 9% 0, and Ptlllﬂ.lll-h_,' ]:‘I.E.i-.!. WitEkixsons & Seams, 4, Dorset ul.l.lllilﬂ.l. -5I“lhllﬂ Eﬂ““q "‘-nl.l j
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