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ENCOUNTERS WITH THERMALS

The theory of a thermal bubble seems to be
supported by the experience of pilots circling in
the central core of a thermal who find it possible
to ctose the gap between them and gliders higher
up. Those at the upper level only go up at the
speed of the bubble but in the core lower down
the air rises twice as fast. Eventually everyone is
left circling round at the top of the bubble in weak
lift. Occasionaily a newcomer picks up a fresh
bubbie lower down and catches up the gaggle. If
this sailptane is in a BB type thermal everyone
else will start to climb faster when the new bubble
arrives; if not all will stop climbing at about the
same height.

The idea of consecutive bubbles can be com-
forting to a pilot searching round at low level in
the decaying dregs of an old thermal. Quite often
patience is rewarded and a new and vigorous
bubble comes pushing up. However the follow-
ing bubble does not necessarily rise directly
beneath the original one. One may have to shift
the search upwind.

Thermals and cloud forms

Once cloud has formed the latent heat of con-
densation releases an extra supply of heat which
invigorates the thermal. The shape of a cloud pro-
vides an excellent marker showing how much air
has been affected by the thermal. The rising
cloud dome is covered with lots of smaller pro-
tuberances like tiny thermals. These mark the
region where drier outside air is being mixed into
the thermal and diluting it.

Time lapse films suggest that although most
clouds show similarities to the laboratory models
the larger clouds are usually complicated by the
existence of several originaily separate thermals.
The cloud shape is distorted by collisions with
inversions and twisted by the effect of vertical
wind shear. Since most clouds persist longer
than thermais their shape reveals more about the
past history of the thermal than its present con-
dition. Lift under a cumulus is usually confined to
a relatively small area where an active plume
enters. The rest of the cloud just marks where
ascent took place some time ago.

Plumes and bubbles

Fig 5 shows what probably occurs in the at-
mosphere starting with a large but relatively
shallow reservoir of warm air. Level 1 is the initial
state; levels 2, 3, 4 and 5 are stages in the ascent
of a column of warm air. Such arising column has
been termed a “plume”. it represents the stage
before the circulation at the top develops into a
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detached thermal bubble. Notice that as the
plume accelerates upward (levels 3 and 4) the di-
ameter of the column narrows for a time before
widening out and then developing a mushroom
like shape at the top. This narrowing is why one
often has to turn much tighter to climb away in
thermals low down. Higher up the mass of air
comprising the thermal grows wider but the lift is
confined to the central core. The airflow at the top
of the thermal is continually spreading outward
but any vortex ring pattern is only partially
developed in the early stages.

By the time the supply of warm air is exhaus-
ted, (level 6) the full circulation of the thermal bub-
ble has developed. This is shown in more detail at
the top. The shaded area is where most of the
mixing takes place. The circulation carries the
diluted mixture down the sides of the bubble and
eventually some is drawn into the base. The mix-

ey

. —=~

Fig5

=

ing process is called “entrainment”. This reduces
buoyancy by diluting the thermal and also
absorbs some of the spin as slow moving air from
outside is pulled into the vortex ring. As a result
the initial bubble often slows down and disperses
well below the level it could reach if undiluted.
There is sometimes an argument between
people who feel that a thermal is better represen-
ted by a tall plume of rising air rather than a bub-
ble. It seems likely that both forms occur, with the
bubble being the most likely shape after the sup-
ply of warm air from the surface has been cut off.
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Fig 6

Any ring circulation usually disappears when the
cloud top ceases to rise. In many cumuli this cir-
culation seems to be so slow that it never
becomes a complete ring. Distortions due to
encounters with wind shear and inversions
usually prevent a symmetrical ring forming. The
tops of many dying cumuli look inert. Not only
does any nng circulation vanish but the cloud top
may fail back into the main body of the cloud as
an evaporation downdraft develops. Fig 6 illus-
trates the destruction of a central column of cloud
in this manner. Such a downdraft tends toreverse
the original circulation at the cloud top.

Evaporation downdrafts and holes
in the clouds

Water tank models are unable to reveal the
effect of evaporation in a cumulus cloud.
Evaporation occurs where the growing cloud
incorporates much drier air from above. When
the dry air enters it forms pockets of evaporation
which eventually make holes in the cloud. The
heat needed for evaporation cools the air so
much that regions of sink develop. Researchers
have found these holes on a wide range of sizes
between 10 and 100m growing to 500m. Larger
holes occur in multi-cell groups of cloud.
Generally there are more small holes than large
holes. They produce sink going down into the
middle of the cloud (not just at the edges as the
basic model suggests). This central sink tends to
disrupt any strong core of lift in the middie of the
thermal bubble. Soon the circulation no longer
resembles the basic model. If you watch the
cloud shadow you may see the solid black area
break up into a ragged “fish-net” pattern as
evaporation erodes the cloud and the sink
takes over.

Sioping thermals

Unless the air is practically calm for several
thousand feet thermals are likely to be tilted over
by the wind. However, the amount of tilt depends
to a great extent on the strength of the thermal. A
soarable thermal contains thousands of tons of
air and this mass has considerable inertia. If this
mass starts off with a low ground speed it tends
to maintain its original speed even when it rises
into a stronger wind. The upper winds are then
diverted round the side or deftected over the top
of the thermal. This is why some cumulus can
produce lift in the clear air on the windward side
and transient waves over the top of the cloud.

The influence of wind shear is sometimes vis-
ible in the shape of clouds. While they are grow-
ing strongly they usually remain fairly vertical.
When the thermal dies the stronger winds aloft
tend to topple the cloud over. It then starts to
evaporate in the strong sink on the downwind
side. This alters the look of the cloud. The grow-
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DOUGLAS CARTER

Accidents can, and indeed shouid, be avoid-

able. For every accident there is an explanation
but in the gliding world few are examined in
enough detail to ensure that no one else has
another exactty like it.

We shouid be absolutely honest about our
shortcomings where safety is involved. How
many of us are? It is human nature not too be too
keen to let others see what clowns we can be
on occasions!

Isn't it more likely that our pride prevents
admission of errors? How often have you had a
near miss which went unobserved? Did you try to
analyse the incident for your own benefit, never
mind the benefit of others?

My war time experiences with the RAF taught
me to be absolutely professionai with regard to
airmanship. If | made mistakes, | was expected to
account for them in great detail. Fortunately |
never made a serious one and the enemy didn't
get me either. But gliding, even after twenty three
years, did. | will explain:

It was Easter weekend 1984. Instructing in a
K-7 most weekends, | seldom had an opportunity
to take the syndicate PIK 20 on a decent cross-
country flight. it was all up, round and down and
foot slogging back to the launch point, emphasis-
ing such basic safety routine as keeping the
speed up on the approach and the importance of
adequate height on the final turn.

In spite of ail this experience and accumulated
knowledge of more than forty years'’ involvement
with flying, | was heading for Talgarth that
weekend and potential disaster.

OnThe Good Friday we arrived too late to getin
a check flight but not having flown there before
arranged to do so the next day. We rigged care-
fully, checked everything twice and tethered the
PIK securely for the night.

That evening we met at the jocal for supper and
intent on the possibilities of wave the next day,
retired late after watching satellites traverse the
bright starlight sky. Mistake number one,
perhaps - | should have retired early.

Next day dawned sunny and bright. A stiff
breeze was expécted to make the launch a bit
rough and approaches should be from a circuit
height of 800ft and fast down towards the
upward sloping undershoot area into a small but
adequate landing area.

A check flight in the Blanik soon reminded me
of previous experiences at the Long Mynd and
Sutton Bank but clearly the Black Mountains
would be much more demanding. With my
experience, and long standing confidence in my
capability, there was no question in my mind
about my ability to cope. Mistake number two,
perhaps - over-confidence.

My wife suggested she should spend the day
in Brecon and | drove her there, the return trip tak-
ing fonger than | expected. Slightly irritated, | got
back to find everyone high on the mountain and
wave forming. The tell tale bar of white stratus
was way up there beckoning and pleading to be
challenged. Mistake three, possibly - irritation
mixed with haste?

| checked the PIK again - some of it twice and
buckled on the parachute, a lumpy looking back
pack model, strapped in, set the altimeter to 900ft
and signalled away.

| wasn't aware of doing anything wrong at this
stage. The parachute was new and serviceabie.
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AVOIDING
ACCIDENTS

Doug Carter had an accident at Talgarth some years ago
when flying his PIK 20D which has left him a paraplegic. He
says he made several mistakes in that flight but there was
an important omission made by many glider pilots which
would have saved him from this disability

The altimeter set to the airfield height of 900ft
seemed sensible and a full set of maps for the
area would enable me to land out anywhere with-
out mental arithmetic. Actually at this point mis-
takes four and five were already lined up for
later on.

Three hours and 20min later | was still tied to
that ridge. It had been some of the roughest flying
I had ever experienced. Exhausting but
exhilarating.

Each surge thrust the glider
up and back beyond the lee
face of jagged looking rocks

The airspace was full of gliders, all trying to
break away in the thermal surges coming from
the upwind, up sun face of the mountain slope.
Each surge thrust the glider up and back beyond
the lee face of the razor back of jagged looking
rocks and the waving hikers exploring the moun-
tain on foot. Every time we locked on to the gusty
thermal the turbulence sent us alt scraping back
on to the upwind face and relative security.

| got tired of the struggle. A two-seater passed
on tow up the gully to disappear in the direction of
the wave bar, still clearly visible but quite unat-
tainable unless we couid get off that ridge. That
seemed to be the answer. Get down, rest, have a
bit to eat and organise a late afternoon tow to
where it was really happening. Mistake number
six. | wish | had stayed put long enough to pian
the retreat and review the basic circumstances
with a little more regard for the unusual
surroundings.

My home airfield is in flat country at the foot of
the South Downs. Years of circuit bashing there
had lulled my sensibilities to the point where
every circuit had become routine. Judging height
there was second nature and altimeters were
always zeroed on to the field. | was about to make
the classic mistake.

Judging my height to be more than adequate,
the Talgarth airstrip seemed to confirm the need
to lose some aititude and the vailey fioor to port
reinforced the feeling of excessive height. A
glance at the altimeter indicated 1700t - and at

that moment the chain of events began to
unfold.

| threw a circle in what momentarily [ooked like
a strong thermal which rapidly changed to
massive sink half way round. Too late, | realised
that the perspective angle for the airstrip was
becoming acutely dangerous. | recalled a bit late
that | had set the altimeter for airfield height and
had barely enough time to read 1100ft, accept
200ft as the reality and realise that | was too far
out for comfort.

Ireckoned | could stillmake it. I had already cut
the corner and approached directly for the steep
up slope adjoining the cottage. Over the boun-
dary, level with the top, reach for full flap, 50kt,
instant drop to 30kt and still less ~ no room to put
the nose down to recover - stalling in ftat from
around 80ft ... VHL! (Very heavy landing.)
Crump!!

At this point the undercarriage collapsed. My
back took the shock where the bottom end of the
parachute pack ceased to give support. The
result was distracting, to say the least, and the
PIK, relieved of command, decided to fly itself by
rebounding through 120° and flying off down hill
and groundsliding into the hedge at the
bottom.

The various lessons to be learned are obvious.
Experience can negate vigilance to an alarming
degree. Take nothing for granted. If you fly regu-
larly in flat country with a well defined horizon,
then a low levei approach into a mountain site
needs great care, particularly at the last moment
when an up slope on the approach and moun-
tainous background can give a false impression
of the glide angle.

The false feeling of adequate glide angle may
combine with wind sheer off the high ground in
front to promote a rapid and irretrievable loss of
airspeed - the classic low and slow syndrome.

If you set the altimeter for airfield height, par-
ticularly when you seldom do so normally, make
sure you can remember this in a crisis situation,
especially where judging height can be seriously
affected by terrain. Make it part of your landing
check list.

Reaching for flaps at the last moment should
be avoided. Most GRP sailplanes have a flap
lever on the same side as the dive brakes. The
PIK 200 has both. In a crisis, when trying to
extend the glide a little, the possibility arises that
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Anglia Sailplanes

C of A Inspections and
repairs to all sailplanes
and motor gliders.

Phone or write to:

Stu Hoy (BGA Senior Inspector)
Crown Cottage, Lower Street
Gissing, Diss, Norfolk IP22 3UJ

Tel: Tivetshall (037977) 4114

BAROGRAPH for sale. £290. (0494) 29263.

PEGASUS. Newly refinished. Hull only. €16000 + VAT, Trailer
and instruments available. Tel 0494 29263.

VEGA with 17 metre detachable tips. Full panel, Komet trailer.
£17 500. 0494 29263. Shares available - Based Booker.
ASTIR CS 77; 1979. Full panei and flight director plus 760 chan-
nel radio, oxygen, barograph - 650hrg. Aluminium trailer.
£12500. Tel 03398 86719.

SOARING May 1976 to January 1983 inciusive, complete.
£40.00 plus carriage. Airtour CRP-7 computer unused. £10.00.
Tel 0232 730666.

LIGHTWEIGHT COVERS made up for your glider. Dust covers
or waterproof. Also canopy covers. Details from Ann Woolf. Tel
0256 87388.

FAUVETTE 9055 30:1 L/D, full panel, TM6 radio. parachute,
sound metal trailer. Easy two man rig. £5250. Tel Andrew 0533
545876 or Paul 0536 770978.

TRAILER suitable for two-seater. Metal, Absolutely first class.
£2500. Tel Tony Gibbs eves 0992 465797.

IRVIN PARACHUTE - £2000no. Tel Bill Munns 0533 303804.
PIK 20D, full panel, parachute, etc. £13500. Tel Bill Munns on
0533 303804.

GLASS FIBRE Phoebus 17C. Full panel, radio, aluminium trailer,
tow out gear. Situated Camphill. £8500. Tel 0433 21167.
ASTIR CS 77 excellent condition with C of A, includes efectric
vario, Dolphin, A/H, radio, parachute, portable oxygen, sound
wooden frailer inc. damper. Tel 0279 37963 (eves).

GLIDE ON
Erectronic Final Glide Computer
basad on casio FX 730P

Features include Dry and Ballased Polar Databasa ¢ TP and Task
Database with Course and Distance calculations * Wind Angle
resolved, Course and Speed to fly ® Real Time Monitor of required

height updated at 30 sec intervals

£129+ VAT

DESKTOP STUDIO 0473 822866

KESTREL 19, good aluminium trailer, Cambridge MK4, Decca,
oxygen, parachute, same syndicate 12 years. Sell or shares at
Yorkshire site. Tel 0246 275531, 0532 755576.

ALTIMETER MK 24 “MECHANISM". 50mm face, ideal for smali
panels. £250. Tel Prestwich at Office 061 834 2332. Home
0260 224217.

K-6CR. Excellent condition. no accidents, C ot A, large canopy.
trailer. Recently recovered wings. Parachute, Radio, T/S. Electric
audio/vario. €6500. Tel 0636 73780 or 0602 334748.

STD CIRRUS No. 577G, instruments, Cambridge audio vario,
traiter, covers. £9500. Contact M. Oudry, Noailly or Mignot. Cen-
tre de Vol a Voile Lyonnais, Aerodrome, 63960 Corbas (France).
Ted (010 33) 72 50 24 43.

SHK. Excellent condition. 550hrs, Basic instruments plus TM 61
radio and Rico electric vario. New C of A. Good wooden trailer. Tel
Ross (daytime) 031 331 3596 or Dave (eves} 0968 74150.
ASTIR CS 77. Ideal early solo to Diamonds. Full panei + Director,
waterbailast, new C of A, parachute, barograph and 720 radio,
Low hrs, privately owned. Excellent condition, Professionally built
glass traiter. Complete outfit. £12500 negotiable. MacFadyen
0453 872740.

SKYLARK 38 (F Modifications) aluminium covered steel frame
trailer. Parachute, Winter barograph, C of A. Contact Bryan
Johnson 0283 812257 evenings or Syd Brixton 0785 51452
evenings.

ASTIR CS 77. Only 620hrs, excellent condition, basic panel plus
electric vario, radio, oxygen, parachute, water ballast, traiter, tail
wheel mod. £12000. Tel 0799 25628 (eves).

K-GE with electric and mechanical vario, radio, T/5, altimeter and
parachute. Wooden trajler refurbished in August, fuselage re-
sprayed. Good condition. Based Buckminster Gliding Club.
Reasonable offers around £7300. Tel Noel on 0332 840169 or
Doug 0203 374966.

NIMBUS 3 - No. 7, plus Irailer, oxygen, parachute, instruments.
Dotflies covers, radio etc. Tel D. B. James 06284 3509.

STD LIBELLE. Basic instruments plus A/H, T/5. oxygen,
parachute, barograph, towing out aids, metal traiter. Exceflent. Te!
01 241 6458 or 0378 76731.

GERMAN ASW 20. Excellent condition, competition hard
sealed. Instruments, trailer, good rigging aids and two out kit.
£19500. See Tim Scotl at Booker or Tel 0494 881665
anytime.

CLUB LIBELLE, immaculate, owned privately in some club and
hangared ail its life. Full panel, oxygen. parachute, covers, tow out
gear, prangless. Repainted trailer. Offers over £11500. Tel 0229
87 5311 (days).

DART 17R, good condition, C of A, basic instruments, electric
vario, oxygen, barograph, perachute, alunimum trailer,
£75000n0. Tel Roger Teaves 0869 83296.

CLUB ASTIR 77 in excellent condition. Fully instrumented
including radio. Refurbished trailer, rigging aids and barograph. C
of A till August 1980. £11500. Tel 0604 768667 or 0S08

LS 4

Competition panel including Cambridge
MK4 Vario and ATR 720 channel radio. C
of A. Wooden covered trailer.
£19750
Contact Bicester (0869) 243030

ASK 21 - Offers. Tel 058 861 206.

K-6CR. C of A to March 1990, will need attention before renewal
therefore £40000n0. Tel 0343 547784, Steve Young.
SLINGSBY SWALLOW (1964} 700hrs total time. Condition as
new. Any inspection welcome. C of A April 0. £3925. Tel 0225
315082 or 0935 814454,

PIRAT. VGC. Basic panel, including electric vario. Alloy trailer.
New C of A, £5500. Norman Brown 0205 750512 (eves) 0733
210463 (weekends).

PEGASUS 101.A. As new. 2 seasons
old. Fwd hook, full panel including LX
1000, Dittel 720B, Bohli etc. Centrair
GRP trailer. Oxygen, parachute, baro-
graph and tow out gear. £23000. Tel
01256 5051 (day) 01 852 8006 (eves).

ASW 20rL 1/2 share. Based Lasham, professionally maintained.
Fully equipped, including oxygen. AMF Trailer. John Taylor 0962
62690 (home) or 0962 844433 ext 6792 {office).

SLINGSBY SWALLOW. Best ofter around £2000. Tel 0228
35516.

10 minutes from Deeside Gliding Club
Aboyne, Aberdeenshire
Country manse. B&B £11 per person
Available from April
Newly converted cottage, sleeps 4/5
Contact Mrs Addy
Birseside, by Aboyne, Aberdeenshire
Tel 03398 86089

SWALLOW 1967. 700hrs, recovered Aerciene, repainted
Polyurethene, ASi, T&S, PZL., altimeter, compass accelerometer.
Purpose built open frailer, new suspension, tyres etc. Tet 0604
764851 weekend, or 081 875 6313 office.

K-13. Basic insiruments, open frailer, no prangs. Always syndi-
cate owned. 7260 starls. 2164hrs. Tel P. Marsh 045 982
3475.

K-8E. Immaculately mainiained by sole owners. Recent respray in
acrytic. New canopy. Extensive panel including Cambridge Direc-
tor. 4yt oid metal trailer. Tel 04865 2436 (eves).

INSTRUMENTS repaired and calib-

rated. PZL - WINTER - SMITHS.

Write or phone D Goodison,

4 Broadacres Avenue, Carlton,

N Humberside DN14 9NE. Tel
0405 860856.

KESTREL 19. instruments, radio, oxygen, traiter. Good condition.
£135000n0. Tel 0622 56008.

PARACHUTE - good condition for sale £250. Tel 0203
395031.

L-SPATZ 55. 1959 Scheibe. Always privately owned. K-6 per-
formance with profiled wings. Standard instruments, radio, new
canopy. Covered trailer totally refurbished. immaculate. Offers
between £3000 to £3500. Tel Steve Young 0343 547784,
PIROL LX1800. Nav/vario system. Dittel 720 radio, Winter vario.
EB75 trvin chute. Metric Winter ASt and altimeter. T&S (Gauting)
57mm. Aircraft clock. Tel 044 284 2445,

1S-290, 15m, 37:1, elegant tlapped machine with relractable
gear, Cambridge, oxygen, parachute, radio. Rigging and towing
aids etc. Beautifully co-ordinated. Bargain £6850. Te! David
0536 514400.

DISCUS B with AMF fitted trailer, towing out kit. Instruments avail-
able. Tel Sally Wells 08444 3036.

STD LIBELLE. Exceltentcondition, unpranged, hull. instruments,
radio, oxygen, barograph. £10450. Nearly new metal trailer -
negotiable. Tel 045 383 2061.

NIMBUS 3. AVAILABLE JANUARY 1990. Exiended span to
26.5m, completely refinished. Outfit includes GRP frailer, one
man towout gear, parachute and barograph. Comprehensive
panel includes Peschges VP3E COMP, 720 radio and Bohli Com-
pass. £37500. Tel 0223 892444 business, or 0223 893237
private.

ASTIR CS 77 same ownership from new, superb condition, fuil
panel including Cambridge Speed Director. T&S, PZL. Ball elec-
Iric vario, radio, water ballasl, tail wheel conversion. Glass-fibre
traiter for ease of maintenance. New C of A. £12500. Tel 0692
402042.

SPORT VEGA. Very low hrs. Immaculate and unpranged.
Current C of A. Full panel. Complete outfit with excellent trailer,
oxygen, chute. £13000. 0428 954 208 (24 hrs).

DITTEL LX 1000 Director, vario, averager, £310. DG 200 Canopy
cover £25.00. Tel 0442 834230. (Answerphone).

SPORT VEGA, hull plus basic instruments. Good condition with
new C of A, £7500 + VAT. Tel SGU 059 284 543.

ASTIR 77, aluminium trailer, tail wheel modification, 450
launches. Same two owners since new. T/S, 2 varios, JSW
Dolphin, 2 channel Storey, u/c warning. Bast ofter around
£12000. Tel 0793 36665 or 0793 790954 (eves).
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Cotswold Gliders

(Prop. T. Cax)

HIGH QUALITY SPECIALIST WORK IN

Phone or write
Tony Cox (Senior Inspector)
18 Stanton Harcourt Road

Glassfibre, carbon, kevlar, wood and metal inc. alloy
All types of repair undertaken - Motor glider engine approval

Kestrel/Libelle aileron drive rebuilds, also rudder drive NDT testing
Full machining facilities for oversize wing pins, axles, control rods etc.

Witney, Oxon OX8 6LD 0993 774892 anytime

C OF A DUE?
BOOK YOURS NOW AND BE
READY FOR NEXT SEASON.

NO EXTRA WORK DONE
WITHOUT AUTHORISATION

LLOYDS APPROVED
CAA APPROVED COMPANY
Al/9182/89

K-6E (OH-343)

Very good condition, flown since 1967, no
damage. Total hours 2020, 1292 landings.
Major service 2 yrs ago. Whole package
including Cambridge electric vario with
audio, Winter Solfahrtgeber, Winter mechan-
ical 16 m/s vario. Kolisman altimeter, Winter
speed indicator, PZL turn and bank ind,
oxygen system, compass, watch, PIK R-2
radio, parachute and open trailer.

Inquiries and offers:

J Kamppinen
Hiekkahar junt. 23 A2, 01300
Finland
Tel Iin evenings 90-8731194

February/March 1990

53




















