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The 28th AGM of the BAeA was held at the
Aviator Hotel, Sywell on Saturday 25th
January.
Amongst those attending were Corinne
Dennis, Graham Smith, Julian Murfitt, Steve
Lofthouse, Dave Cavell, Aidan Grimley,
Tony Lloyd, Barry Tempest, Colwyn
Darlow, Dave Kaberry, John ‘JP’ Paulson,
John Royce, Rob Howarth, Tim Jenkinson,
Simon Abbott, Andy McClean, Lisa
Armitage, Pete Shaw, Gerald Cooper, Gary
Ferriman, Mark Walden, Steve Green, Cindy
Copsey, Chris Cain, O. Patrick Williams,
Simon O’Neill, David Shutter, Graham Hill,
Polly Whitehead, Roy Nicholson, Caroline
Bois, John Gilbert, Ian Scott, Julie Wood,
Andy Cunningham, Ray Stoward, Martin
and Anne Sandford, Charles Kirk, Kester
Scrope, Gareth Roberts, Brian Hardcastle,
John Askew, Judi Jones, Dick Happs,
Rachel Worth, Mark Jefferies, Ian Trask, and
Simon Cattlin together with other
association committee members and
officials. 
Apologies for absence were received from
Eric Marsh, David Copse, Jim Duthie, Cas
Smith and Steve Todd.
Approval of the report of the 27th AGM
held in January 2002 was proposed by
Graham Hill and seconded by Steve Green,
as there were no matters arising.

Chairman’s Report
Firstly, although I’m sure many of you are
fully aware; it is with great sadness that we
must record the recent passing of two of
our members, Tony Hunt and his brother
Ian. Both were killed in a flying accident a
couple of weeks ago in a YAK52. The Air
Accident Investigation Branch is examining
the circumstances of this crash and I
believe that it would be wrong for any of
us to speculate until that is complete. We

pass our sincere condolences to Tony’s
widow, Debbie. Jen Buckenham has been
in touch with her and we also heard from
Jez Hopkinson that the funeral is next
Tuesday at 1400 in Camberley. I plan to
attend as representative of the BAeA and
anyone else who wishes to attend will also
be most welcome. A Memorial Service will
be held sometime in he near future. Our
Association will be making a donation to
the Hawk Conservancy Trust in their
memory, rather than send flowers. Further
information will be published on the UK
Aerobatics exploder. 
What sort of a year was 2002? A somewhat
confusing and wet one, yet again! We
scheduled 15 competitions last year, I think
the most we’ve ever done. Although we
had difficulties with the weather and also
with a couple of venues, support at all
levels was very strong. We had 28 pilots at
the Icicle, for instance, which took a full
day to fly off, whereas a few years ago it
was a leisurely late morning start. We re-
visited some old friends at Bodmin and a
couple of airfields got us out of the mire at
short notice; thanks to Breighton and
Sherburn.  
I won’t bore you with a blow-by-blow
account of what we did, I’m sure most of
you read about it in our excellent journal
and in any case it’s all on our superb
website, ably mastered by Nick
Buckenham.  

Out in the World...
Once again 3 teams, Unlimited and
Advanced Power and Unlimited Glider,
represented us abroad. You’ll have all read
of their exploits in the ANR. We were very
pleased to be able to make a small
contribution to every team member’s
training expenses and although the sums
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were only a fraction of the costs that all
these pilots incur they all expressed their
appreciation for our support. We hope to
be able to make more significant payments
in the future. 

On the ground....
Our judging continues to grow in strength
and depth under Steve Green’s careful
mentoring. We now boast five active,
current international judges, three of whom
are also accredited glider judges. Graham
Hill and Steve Green make a formidable
team whether as a part of the line-up at
international competitions or working
together as Chief Judge. Steve has also been
working to incorporate some of the ideas
behind Nick Buckenham’s excellent scoring
programme into that used at international
competitions, helping to replace the less
than user-friendly system CIVA has
struggled with over the past few years.  
Our international glider judges were also
out and about last year in Germany, further
increasing our presence in this growing
area for the British. 

Behind the scenes...
A task that befalls this job is attendance at
various other bodies. One such is the Royal
Aero Club. A bit later on, I’m going to say a
few words about this, but I must just
mention another major contribution made
to the RAeC and that’s by Alan Cassidy.
Alan kindly agreed to sit on their Technical
committee and amongst other things drafted
the Royal Aero Club’s response to the
CAA’s request for Rule 5 amendment
suggestions. Alan’s draft was signed and
submitted unchanged and broadly speaking
reflects the more sensible responses we’ve
had from our own members. 

Changes, changes...
Patrick Rushmore asked if he could stand
down as treasurer this year and we’re

grateful to Anne Sandford for agreeing to
take over the job.  Nick & Jen’s move to
Northern Ireland might have left a big hole
in our set-up but Jen is going to continue to
look after our membership matters and I
hope they manage to find the time to come
and visit us somewhere this year. 

The year ahead...
We’ve another full season planned. All the
details are on the web site and in the
Contest Information Booklet. We went as
early as we could onto the web with the
dates in response to requests from several
people who needed to book leave etc.
We’ve no plans to ditch our paper
publications but I would urge those of you
who’ve yet to get on line to do so if you
can. Anyhow, the first competition of the
season is for gliders at Dunstable while the
power people kick off the Icicle at a new
venue for us at Kemble. I’m looking
forward to this, having visited there last
year. It could be a good’un. 

Thanks,
To everyone on the committee and the
officers of the association who work so
hard on your behalf.
To everyone who worked on the ground at
our competitions, judging, assisting, running
and scoring etc.
And last but not least, all the pilots who
competed, without whom we’d have
nothing!

Financial Report
Copies of the accounts had been circulated
to the members prior to the AGM.
Patrick Margetson-Rushmore highlighted the
health of the BAeA account, which had a
comfortable profit margin. He also said that
there was a profit made on the competition
income for the year 2002 of approximately
£4000, which included some donations.
He was pleased with the choice of
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accountants who had  completed the audit
in time for the AGM, and proposed that we
should use them for future audits, this was
seconded by Tom Cassells. 
Gareth Roberts proposed and Steven
Lofthouse seconded approval of the
accounts.
Patrick said that he had enjoyed his time as
treasurer of the association, and hoped that
Anne Sandford would enjoy the post as
much as he had. 

Articles and Memoranda of the
Association
These did not require discussion following
their amendment in 2001

Election of Officers
Three members of the committee had
reached the end of their three-year term of
office, Ben Ellis, Ray Stoward and Patrick
Margetson-Rushmore. Ray Stoward declined
to stand for re-election. Nominations had
been received for Ben Ellis, Mark Walden,
Andy Cunningham and Patrick Margetson-
Rushmore. 
Following a vote by the members present
Ben Ellis, Mark Walden and Andy
Cunningham were elected to serve on the
committee for a three-year term. Ben Ellis
was re-elected by the committee to stand as
chairman. 

Royal Aero Club in Europe
Ben circulated the following paper to
members present:
As you may know, we have to belong to
our National Air Sports body in order to
compete and have a voice Internationally.
In many ways, I think this is seen by most
of the member Associations as another layer
of unnecessary bureaucracy, as we can talk
directly perfectly well to our relevant
International body, in our case, CIVA.
However, this year the Royal Aero Club has
come up trumps with a major piece of

work. Those of you who have yet to get to
grips with JAA and JAR will be dismayed to
learn that there is now something called the
European Aviation Safety Agency.
This body, as I understand it, is the
European version of all the individual
states’ Civil Aviation Authorities. They have
the power to set regulations in all matters
to do with civil aviation. The good news is
that while the top people appear not to be
very friendly to us, there are a lot of
sensible types in the engine room, many of
them British. An additional complexity is
that EASA are listening to another body,
European Air Sports, rather than all the
individual National bodies, so any
representations have to be done through
them. 
Basically, the Royal Aero Club set out to
ensure that as far as possible, we can
protect those freedoms that we enjoy to
pursue our chosen sport without any more
inappropriate regulation. Our particular
concerns are in areas such as airspace
management, insurance, pilot licensing,
airfields, transponders etc. So far, we’re the
only country that has made any serious
proposals so it is highly likely that we will
have a major influence over these matters
in the future. 
So, what’s it meant for us?  Alan Cassidy
and I have had a series of questionnaires to
answer on the topics covered by the
position paper. So far, this submission has
run to several hundred pages. Different
airsports in the UK have differing views on
the various subjects and a part of the work
has been to resolve these as much as
possible. 
You will hear more on this topic later in the
year (probably far more than you want to!)
The message I’m attempting to convey is
that there is more to the Royal Aero Club
than just a conduit for our money to the
FAI. We’re all working hard to ensure that
we at least don’t lose that which we already
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have to enable us to enjoy our sport.
Hopefully we can also win a little to make
it even better. A more sensible attitude to
pilot medical requirements may be one
such area. 

Award of Trophies
Silver medals were presented to Mark
Jefferies, for achieving second place in the
2nd Unknown and 3rd place overall, and to
Kester Scrope for his second place in the
Free Programme at AWAC in Murska Sobota
in 2002.
The following trophies were presented for
2002 achievements

Tiger Club International 
Trophy Julian Murfitt

Marcus Norman Trophy Julian Murfitt
Swinstead Trophy Pete Shaw
Manx Kelly Trophy Dave Kaberry
Len Perry Trophy Tom Cassells
Pitts Special Trophy Pete Shaw
Shaggy Cow Trophy Des Watt
Chipmunk Trophy   Steve Green
Contest Director of the Year Cup Ben Ellis
Judge of the Year Cup Judi Jones
Golden Frog Trophy Tom Cassells
Extra Trophy Jane van der Luit
Slingsby Trophy Roy Nicholson
Diana Britten Graduate 

Trophy Jane van der Luit
Don Henry Trophy Pete Shaw

Any Other Business
Insurance
The BAeA has increased the liability cover
to 5 million pounds following advice.
Members will be required to have cover of
1million pounds for competition. There
were queries as to why the cover should be
increased for single seat aircraft, as the
higher premium is usually required for the
passenger liability in multi-seat aircraft. Alan
Cassidy said that the BAeA premium would
be increased if pilots did not have the

higher level of cover. John Gilbert made the
point that single seat gliders were required
to have 1 million cover and two seaters 2
million pounds.

Rule 5
Barry Tempest asked Alan Cassidy about
the amendment to Rule 5 of the Air
Navigation Order. Alan had been involved
in the consultation process as a member of
the RAeC technical committee. The
proposal document has been signed off by
the Chair of the RAeC and submitted,
unchanged to the CAA. Decisions made will
be published, but it was felt that the
implications were to transit flying and not
to competition aerobatics. The proposal
document has been included below:

Proposal to amend the United
Kingdom Rules of the Air Rule 5
low Flying.
Your proposal to amend Rule 5 has been
discussed extensively among air sports
associations and also by the Technical
Committee of the Royal Aero Club. This
central committee consists of representatives
from each of the air sports associations.
You will no doubt receive detailed comments
from individual associations, particularly
from gliding and ballooning organisations
that have specific areas of the proposal to
deal with. This particular response
summarises the view of RAeC as a whole on
the matters that are of overall concern.

Rule 5(1)
We consider that the principal aim of the
Rule is to address safety matters.
Environmental concerns are also important
but should be subordinate to safety. In view
of this primacy, we recommend that the
proposed paragraph 5(1)(a) should be
placed last of the three sub-paragraphs
under 5(1).
We consider that, within sub-paragraph

5

5(1)(a), the ICAO minimum of 1,000 feet
should be incorporated into the new
wording, based on the following rationale:
The environmental impact of en-route GA
aircraft is generally slight, and may even be
greater at 1500 feet than 1000, due to the
larger noise footprint.
It will result in fewer occasions when en-
route aircraft, flying VFR, are forced right
into the base of a cloud layer, with a
resultant increased risk of collision or CFIT.
It will rationalise the law concerning the use
of established low-level routes where the
maximum permitted height is less than
1,500 feet. The Manchester corridor is a
prime example.

Rule 5(2)
With regard to the proposed Rule 5(2), we
strongly urge the retention of the current UK
wording of ‘closer than 500 ft from any
person, vessel, vehicle or structure’. The
reason for this is primarily to do with the
need for sporting pilots to practice for contest
and display events that are exempted by
sub-paragraph 5(5)(g).
Whilst it might be argued that a system of
exemptions could deal with these cases, the
numbers involved, and the need to provide
for contingencies such as weather
postponement, aircraft unservicability, non-
availability of all personnel required and
fitting in with other activities at the airfield
concerned, would create an enormous
workload within the CAA in granting those
exemptions.  Such a change would greatly
inhibit the training for and practising of
competition and display flying, since this is
often undertaken on an opportunity basis
that could not be scheduled sufficiently far
in advance to apply for an exemption.
In the absence of any compelling safety
argument, I do not believe that either
harmonisation with ICAO, or environmental
considerations, provide sufficient reason to
change from the existing UK regulation.

Rules 5(3) to 5(6)
The wording of the proposal in these areas is
not contentious from the overall view of the
RAeC.

Steve Lofthouse asked for clarification of
the CAA restraints following the admission
of his aircraft to the permit register,
especially, which forbade over-flying “a
gathering of people....” He wondered how
many constituted a gathering?

Competition Venues
John Paulson was concerned about the use
of Bodmin twice in the coming season as,
due to its’ location, it was difficult to set up
the contest infra-structure, and  was not the
most accessible venue.
A discussion about possible venues
followed, some of which were not available
to the association due to previous
difficulties with noise sensitivity. Gerald
Cooper offered to visit Wickenby to talk to
the present owners. Ben Ellis and Nick
Buckenham agreed that it was a perennial
problem and that more input from the
members was valued and necessary.

Signing Off
There have been some changes to the rules
and these are available on the web-site.

Aerobatic News Review
It was suggested that the ANR might be
produced electronically and circulated on
the web. Nick Buckenham said that the
magazine was circulated in two areas, the
main membership and complementary
membership, he suggested that the ANR
might be published retrospectively in a web
archive. Mark Jefferies felt that it should
continue in its present format

Wet Weather 
There was a lively discussion regarding
weather contingencies at competition, some
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members felt that it was boring just to sit
about waiting for the weather to clear.
Suggestions included judging school,
training seminar and ‘flat’ sequences. Alan
Cassidy understood the general frustration
and suggested that non-competitive training
sequences might be considered

Mode-S Transponders

Barry Tempest asked about the BAeA
response to the mode-S proposals. Alan felt
that we would be consulted about the use
of transponders in the future. He felt that
any changes would be 3 to 4 years hence.

There was no other business, the meeting
closed at 12.30 p.m.
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32 Judge of the Year Judge Graham Hill Judi Jones
33 Golden Frog Type Alan Cassidy Tom Cassells
34 Extra Type Jane Van Der Luit Jane Van Der Luit
35 Slingsby Type Tom Cassells Roy Nicholson

TITLE ACHIEVEMENT 2001 WINNER       2002 WINNER
1 Sportsman (Gliding) Sportsman Ashley Benjamin Simon Walker
2 Intermediate (Gliding) Intermediate John Gilbert Graham Saw
3 Unlimited (Gliding) Unlimited Jamie Allen Guy Westgate
4 Dan Smith Sportsman Gliding Guy Westgate Guy Westgate
5 Elwyn McAully Standard Not contested Not contested 2002
6 Fenland Intermediate David Cooke John Van Der Luit
7 Golding-Barratt Standard John Wicks Colwyn Barlow
8 John McLean Standard John Penfold Roy Nicholson
9 Tiger Club International Standard Points John Dixon Julian Murfitt
10 Marcus Norman Standard Points John Dixon Julian Murfitt
11 Flyer Magazine Standard Dave Stobie Ian Trask
12 Don Henry Trophy Intermediate Mark Jeffries Pete Shaw
13 Kernow Intermediate Gerald Cooper Phil Soper
14 Nigel Newbold Intermediate Gerald Cooper Phil Soper
15 Roy Legg Intermediate Not contested Sean Shannahan
16 Swinstead Intermediate Points Gerald Cooper Phil Soper
17 BAeA Intermediate Gerald Cooper Alex Smee
18 The Air Squadron Advanced Not contested Not contested 2002
19 Nathaniel Alony Unlimited Nick Wakefield Not contested 2002
20 Icicle Advanced Tom Cassells Tom Cassells
21 Manx Kelly Advanced Points Mark Jeffries Dave Kaberry
22 BAeA Advanced Mark Jeffries Mark Walden
23 Telegraph Neil Williams Unlimited Alan Cassidy Tom Cassells
24 Cessna Aerobat Type Bob Pooler Not contested 2002
25 David Perrin Unlimited Alan Cassidy Nick Wakefield
26 Esso Tiger Open Not contested Steve Todd
27 Len Perry International Nick Onn Tom Cassells
28 Pitts Special Type Gerald Cooper Pete Shaw
29 Shaggy Cow Type Aidan Grimley Desmond Watt
30 Chipmunk Non Flying Alan Cassidy Steve Green
31 Contest Director of Year Director Martin Sandford Ben Ellis

BAeA Trophies and Holders
from Eric Marsh

FAI Grand Prix Aerobatics in Japan
From Graham Hill (or Glaham Hill if you are Japanese!)

The Japanese Grand Prix of Aerobatics took
place at Motegi on the 1st, 2nd and 3rd of
November 2002. The arena at Motegi
(pronounced variously Mote eggy, Moet
gee, but I believe should be Moteggeye!) is
the twin ring circuit owned and used by
Honda as a testing ground. It made a
wonderful setting for an FAI event,
surrounded by low hills, with the Honda
Museum and Fun Lab in the environs.
The hotel that accommodated all the
contestants, officials and organisers
overlooked the race circuit. Situated some
70miles NNE of Tokyo, Motegi is well clear
of that concrete jungle.
Only part of the grandstand could be used
for safety reasons associated with aircraft
over-flying the crowds. Over the two main
days I heard rumour the some 55,000
people visited the event.
The “GP” events are run by Jean Louis
Monnet and supported by his energetic
daughters plus others. The contest
comprises a small part of what is essentially
an airshow to music.
The flying was spectacular. It is certainly
unusual to look down on aircraft that fly
by, and then pull up inverted to fly over
the seating at the end of the display axis!
Looking horizontally into the cockpit of the
Extra flown by Peter Besenyei is a bit
different too, likewise the view of Klaus
Schrodt in a low-level sideslip. Peter and

Klaus shared the Extra.
The first day was practice for pilots
competing in solo events or as part of a
team, as well as microlights, powered
paramotors and helicopters that made up
the aerial ‘corps de ballet’.
The afternoon event is woven round a story
accompanied with music composed by
Patricia Toro and Pedro Leidig. The story is
about a dolphin that frolics in the sea, gets
beaten up by sharks, battered by a tempest,
falls in love with a mermaid, dies, goes to
heaven and eventually is re-united with the
mermaid. The music was very good with
some very haunting melodies.
The story in cartoon format is projected
onto a large video screen and you could
see the dolphin in frolic mode - a part
played by Steve Jones - I think.
With John Gaillard, as Chief judge, was a
team of judges comprising Jiri Kobrle,
Patricia Ludwig, Aldo Morengo, Osmo
Jalovaara and me. Our job over the two
days was to judge, to a non-CIVA and
highly complicated set of criteria, both the
six solo pilots and the two teams. One team
was from the Czech Republic the other the
duo from the UK - Steve Jones and Paul
Bonhomme.
Each solo flight lasted about 4 minutes so
you just about had time to check all the
criteria before a runner was trying to get
you to hand over the score sheet. Whilst I
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think that the right people won the solo
and team events the judging criteria were
far too numerous, but I guess it will
change. There were three main headings,
twelve sub-headings (each requiring a
score) and each sub-heading having
another 4 or 5 criteria to consider before
giving a score to the sub-heading, and then
averaging to get the three main heading
scores............. (Over to you John Gaillard!)
Jurgis Kairis won the solo event with Klaus
Schrodt and Peter Besenyei in second and
third places. Steve Jones and Paul
Bonhomme, the Matadors, won the team
event, defeating the Czech team, the Flying
Bulls, but don’t the Matadors always defeat
the bulls?

Our job was over each morning, whilst the
pilots had to get on with the ‘Haute Voltige’
to music in the afternoon. We had time to
visit the museums and the circuit shops
(well Chris, my wife, did) beware Japan is
stunningly expensive!
The afternoon event was called Dreaming,
and the solo pilots who played various
parts in the story gave full rein to their
airshow skills. Unfortunately still
photography does not do justice to the
wonderful precision of the flying of all the
pilots. The Haute Voltige events are a far
cry from our own Aresti competitions, but
they are a dimension of flying that attracts
the public even if Aresti judges would have
run out of room for LOWS!

The World Aerobatic Championships will be
held in Lakeland, Florida June 25th through
July 4th, 2003. Please refer to the web site
to learn more about what is happening for
the WAC in Florida. www.wac2003.org 
As the Volunteer Coordinator, I can use
each and everyone of you! There are
numerous fun jobs posted on the web site
with a direct link to my email address. It
would be desireable to incorporate an

“International” team of Line Judges for the
boundaries. Please contact me if you plan
on attending WAC and would like to
volunteer some of your time. All positions
will be on a 2 to 3 hour rotation bases so
you will have some free time! 
As more information becomes available, the
WAC web site will be updated so please
keep checking. Looking forward to seeing
many of you there! Thanks.
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WAC 2003
from Ann, WAC Volunteer Coordinator

Madrid Weekend
from Tony L:loyd

A British Airways Winter Saver provided the
vehicle for a long overdue editorial
attendance at the monthly “Exhibicion en
Vuelo” of the Fundacion Infante de Orleans,
as well as a return visit to the impressive
Museo del Aire.
The exhibition takes place on the first
Sunday of every month, with the exception
of January and August. For the February
event 19 of the collection’s 28 strong fleet
were on display.

A major fund raising programme is aiming
to raise money to purchase a Polikarpov 1-
16 Rata from New Zealand. The Museo del
Aire Rata replica is on loan to the
Fundacion as an attention-getter for this
programme, while one of the Fundacion
PT-13 Kaydets has taken its place at the
Museo.
This replica and B.A. Swallow were the
only static exhibits that did not fire up and
join the procession of aircraft following the

Comper Swift either to the runway to form
up for the flying show, or to return to the
Fundacion hangar.
I shall have to return some time to see the
once familiar Comper disporting itself
beneath the Madrilene blue skies.
The undoubted highlight was the
Jungmeister, the genuine EC-ALP of Jose
Aresti that featured in the Lockhead Trophy
and many European airshows in the fifties.
In the hands of Jose’s son Felipe the
audience was treated to a demonstration of
Vuelo Artistico Jungmeister-style.
This had been preceded by various
singletons and a formation in which Carlos
Valle (a former Spanish aerobatic team
member) in the Kaydet led a pair of
Jungmanns and the Jungmeister in several
tight flybys. Also doing the formation bit
and closing with some gentle aerobatics
were one of the Fundacion’s T-6G Texans
and a HA200D Saeta jet in contrasting
Spanish Air Force colour schemes.
Over at the Museo del Aire the competition
aerobatic interest on the previous (1996)
visit was the presence on display of the
Zlin 326 that Tomas Castano flew in the

1964 World Championship in Bilbao where
he was champion.
Additionally, a Zlin 526 Akrobat (EC-BDW)
that Castano flew in the 1966 championship
in Moscow, and which came to
Hullavington with the Spanish leam for
WAC70 has now gone on display.
This was renovated by Restauraciones de
Aviones Clasicos, and joined the Museo on
5 March 2001.
Another addition is the Lö100 Zwegreiher
“Virgen de la Cabeza” (EC-OCI). This was
the personal aircraft of one-time Spanish
team manager Cap. Sebastian Almagro. It
was transferred to the Museo after
Sebastian’s last show in the glider, at Palma
del Rio, Cordoba, 18 April 1998 when he
was 75 years of age.
(The Museo del Aire is open 10.00-14.00
Tuesdays to Sundays, and can be reached
on any green bus going from Principe Pio
to Alcorcon. Fundacion Infante de Orleans
Museum is open September to June,
Tuesday to Saturday 11.00-1400, plus the
first Sunday exhibicions. Green bus 483,
486,487 gto from Metro Aluche and stop at
Parador Aeroclub.)

If you learned to fly in Russia, most of what
is in this article is probably second nature
to you. But if you, like me, learned to fly in
the good old U.S. of A., sitting behind
horizontally opposed Lycomings and
Continentals, the M14P may have some
surprises in store for you. Expensive
surprises. Maybe even scary surprises. 
Now, lest anyone get the wrong impression,
the M14P really is a wonderful engine. It’s
strong, robust, and has a lot of character. It
is, of course, basically the same kind of
animal as the aforementioned flat engines.
It just has a different growl, different needs,
and its table manners are a little more

messy. I believe that the M14P is just as
reliable as our flat engines, too. It’s just a
matter of knowing how to maintain and
operate it. 
So, how did I get my experience with this
wonderful engine? Well, I purchased a
Sukhoi 26 in 1993, and have put well over
a thousand hours on it since then. I’ve
learned lots of things from reading and
talking with folks since 1993. I’ve learned
some things more vividly from my direct
experience. I wish people had told me
about these things before I learned them.
What do they say? “Experience is the thing
you get the moment after you needed to

An Introduction to the M14P for Flat-Engine Pilots
Reproduced with permission of author, Fred Abramson 
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cylinder on this particular compression
stroke? Compared to a normal compression
stroke, you’re squeezing approximately the
same amount of air into half the volume, so
it’s about twice the normal compression.
Suppose, instead, that there is just enough
oil to fill 90% of the combustion chamber. It
appears that you would get about 10 times
the normal compression ratio. You get the
idea. There is the potential for very high
pressures inside the cylinder, even in cases
where you don’t have a complete hydraulic
lock. It is possible to get “mini hydraulic
locks” that do various degrees of damage to
the engine. 
Perhaps you’ve heard of episodes in which
the pilot of an M14P-engined airplane sees
flames shooting out of his cowl during
flight. I know one fellow who came very
close to bailing out of his Sukhoi in this
situation. The problem turned out to be that
the core of one spark plug had blown out,
and combustion products from that cylinder
were escaping through the plug’s barrel. It
is thought that mini hydraulic locks can
damage a spark plug on a given day, and at
some later time, maybe much later, the core
of the plug will blow out. By the way, it’s
the Russian plugs that tend to have this
problem. I’ve never heard of this happening
with American plugs in an M14P. But I’ve
also heard the opinion that American plugs
fail in other ways to which the Russian
plugs are immune. 
Anyway, as you can see, the hydraulic lock
problem is more insiduous than one might
have thought. You could have a little bit of
damage inside your engine and not even
know it. I also know an example of an
engine that appears to have been operated
for some number of flights with a bent
connecting rod which, fortunately, was
eventually discovered on the ground. Those
of you who have read Clint McHenry’s
account of his hydraulic lock episode know
that he was not quite so lucky, although, to

the credit of both the engine and the pilot,
Clint managed to safely land the airplane
with some help from an engine that kept
on running, albeit sporadically, with one
rod broken. 
There’s no foolproof way to look at the
outside of an engine and tell whether there
has been damage in the past from hydraulic
lock. So, you’d best try very hard to keep it
from ever happening to your engine. There
are some symptoms that might reveal a past
mini hydraulic lock. When a connecting rod
has been bent slightly, the piston and rings
will probably not seal inside the cylinder as
well as they normally would. So more oil
will get burned. It is normal to get white
smoke out the exhaust pipes when you first
start the engine, and maybe for a short time
after starting while the temperatures come
up. But if there is white smoke coming out
of the exhaust all the time, this may be a
sign that the engine has sustained some
damage. You might not see the smoke
when you are flying. Instead you might find
that the exhaust pipe is wet with oil right
after shutting down. (But, remember, it’s
normal to have oil drip out of the exhaust
pipes if the plane sits overnight.) 
Another possible symptom, also due to oil
getting into the combustion chamber when
the engine is running, is fouling of the
spark plugs during flight. Of course, it’s not
unusual for plugs to get fouled when you
taxi out and for it to take some time to
clear them during the runup. But you
would expect that if you did a mag check
right after landing, the plugs would be
pretty clean. In the case I mentioned earlier
of an engine running for some number of
flights with a bent rod, the symptoms were:
An r.p.m. drop of 5 or 6 percent when
running on the right magneto, which could
not be remedied except by physically
removing and cleaning the rear plug in the
#6 cylinder; When the plug was removed
from the cylinder, some oil would come
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have it.” 
Also, it’s only fair to tell you that although I
often get oil on my hands, and occasionally
bust my knuckles, I’m not a mechanic. So
this article is written from a pilot’s point of
view. Nevertheless, a pilot who does know
some things, thinks about them, and tries to
learn more. The “thinking about things”
part makes a difference. How many dumb
things I’ve done when I really had the
information in my head to do better, but
just didn’t analyze the information enough.
There are some common misconceptions,
about hydraulic lock in particular, that I
have fallen prey to, in cases where a little
putting two and two together could have
guided me better than conventional
wisdom. Or maybe it was just the
conventional wisdom of the people I had
happened to talk to. 
This article is not a systematic exposition on
radial engines. Nor is it an operating
manual for the M14P. Much of the
discussion here will only make sense if you
know something about radial engines
already, and you have seen the innards of
the M14P, or have at least seen some
drawings. Serious disclaimer: If you try to
operate your engine based only on what
you read here, God help you. 
Having gotten the disclaimers out of the
way, here are some things I’ll talk about:
Hydraulic lock, in what situations the M14P
is most susceptible to it, what you can do
to make it happen less often, and how you
can avoid damaging your engine when it
does happen; fire-breathing spark plugs; the
ignition and starting systems; why the
tachometer might run backwards and how
to find some joy when it does; some tips
about the pneumatic system; the importance
of periodically tightening the intake and
exhaust pipes; the amazing construction of
the fuel pressure sender; some tips on the
carburetor; how the primer works. I admit
that it might seem silly to talk very much

about a primer. But putting the primer
handle in the wrong place can have drastic
consequences. At one point I determined
that I really wanted to know exactly what
goes on inside the primer. I talked to a
couple of knowledgeable people about it,
but no one really could give me the full
story. I only got the real skinny when our
local hydraulic wizard and my talented
head wrench dissected one. 
Along the way, I’ll say something about
other items, too, such as the cam followers,
adjusting the valve clearances, various kinds
of magneto failures, and the planetary gear
drive. 

Hydraulic lock
I imagine that most readers of this article
have already heard the basic explanation of
this problem. A radial engine has some of
its cylinders hanging downward from the
crankcase, and oil can accumuluate in one
or more of these cylinders between flights.
When the engine is started, some cylinder
may have enough oil in it to block the
motion of its piston when it first tries to go
to top dead center. Suppose that when the
engine begins to rotate, one of the top
cylinders fires, which gets the engine
rotating pretty fast, which then causes the
piston in an oil-blocked bottom cylinder to
smash into the oil with great force. This is
not a pretty picture. Something has to give,
and it is usually a connecting rod. The rod
may break outright, or it may just bend a
little, and break at some later time. 
Did you ever think about what happens if
there is not quite enough oil to completely
fill the combustion chamber? Does that
mean that there is no problem? Well, to
pick a likely example, suppose that the
number 5 cylinder of your M14P is sitting
there with its piston coming up on
compression, and with just enough oil to
half fill the combustion chamber. What does
this do to the compression ratio of this
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exhaust valve when it opens, but some may
still be in the combustion chamber when
the intake valve opens. Of course, if you
turn the propeller backward, the first place
the oil has a chance to go is out through
the intake valve. Anytime you are pulling
the propeller through and it stops at a point
where you don’t feel you should pull any
harder, if you don’t have oil in the intake
pipes already, you probably will get some
there in the process of clearing the lock.
The first thing I do in this situation is go get
my tools and pull out all three intake plugs.
Then I start pulling the front spark plugs
from the #4, #5, and #6 cylinders until I can
rotate the propeller without unusual force.
Then I leave the intake plugs out while I
pull the propeller through a lot of blades.
Usually, this process produces oil out of
both the spark plug holes and the intake
pipe holes. 
When turning the propeller to clear the
engine of oil, ALWAYS TURN IT IN THE
FORWARD DIRECTION. If you turn it
backward, you stand a good chance of
pushing some oil into the intake pipes. 
Just to be clear, the “forward direction”
means the direction that this engine
normally turns when it’s running. 
By the way, why is there an intake plug in
the #4 pipe but not the #7? As you go
around the engine in the normal direction
of rotation, the first valve you get to on a
given cylinder is the exhaust valve. So, on
the #4 cylinder, the intake valve is lower
than the exhaust valve, whereas on the #7
cylinder, the intake valve is higher than the
exhaust valve. While we’re on the subject,
note that the lowest intake valve in the
entire engine is the one on the #5 cylinder.
Perhaps this has something to do with the
generally accepted fact that the #5 cylinder
is the one most likely to be damaged by
hydraulic lock? 

How to keep hydraulic lock from
damaging your engine
Unless you make some modifications to the
engine, there may be no way that you can
absolutely prevent the oil from filling a
combustion chamber from time to time.
And there may be no way you can prevent
oil from getting into the intake pipes with
no external sign that this has happened. But
there are things you can do to prevent the
engine from being damaged. An extreme
approach would be to take spark plugs out
of the numbers 4, 5, 6 cylinders, remove all
three intake plugs, and turn the engine
through by hand about 30 rotations of the
propeller shaft every time before starting
the engine. I don’t know anyone who does
all that. Another approach might be to
religiously follow the recommendations in
the Russian manual that comes with your
M14P. It may strike you that these manuals
read like bureaucratic documents.
Nonetheless, the Russians have been
operating these engines longer than most of
us have been on this planet, and they have
a lot of collected experience. I would
suggest taking what they say seriously. In
any case, here are some specific things to
keep in mind: 
1) If the engine wasn’t run yesterday, there
is some chance that a significant amount of
oil has collected in the intake pipes. PULL
THE INTAKE PLUGS. 
2) There can be oil in the combustion
chambers even if the engine was run
yesterday. Always pull the propeller
through in the forward direction before
starting the engine on the first flight of the
day. Pull the propeller through carefully,
and STOP PULLING IF THERE IS TOO
MUCH RESISTANCE. Some round-engine
guys say that you could bend a connecting
rod just by pulling on the propeller too
hard if the combustion chamber is full of
oil. Others say that it’s not so easy to
damage the M14P by hand. I’d prefer to
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out; The cleaning would allow a normal
runup and flight to be made, but the same
bad mag check would occur and the same
oil-fouled plug would be found right after
the flight, with oil coming out of the
cylinder when the plug was removed, and
the right exhaust pipe would be wet with
oil. Note that the right mag drives the rear
plugs. By the way, it’s a little complicated
to diagnose these problems, since a bad
mag check can be the result of a number of
things, such as a failing spark plug, loose
points, or a bad ignition wire. It’s the
continuing presence of oil in the #6
cylinder, at times when you wouldn’t
expect it to be there, that was the giveaway
in this case. The cylinder was removed
from the engine, and an impressively bent
connecting rod was found, and some
damage to the cylinder too. Apparently, the
piston had been running cockeyed up and
down the cylinder, and the rings had eaten
a groove into the cylinder wall. It’s
interesting to note that a compression test
(leakdown test) had been done prior to
removing the cylinder, and the compression
was good. 
I’ve been talking a lot about damage from
mini hydraulic locks because it can be so
insiduous. I’m told that starting the engine
with a good, solid hydraulic lock is very
dramatic, with the airplane practically
jumping off the ground. A sight to see, but
too expensive. The up side is that you’d be
unlikely to fly the airplane after that
happened. 
It’s not much of a mystery how oil can get
into the lower cylinders. There will be
some oil in the crankcase when you shut
down the engine, and some of that oil will
run down, eventually get past the piston
rings, and flow into the combustion
chambers. In the M14P, we’re mainly talking
about cylinders number 5 and 6. Number 4
is also at risk, as are 5 and 6, because of oil
in the intake pipes. The problem with oil in

the intake pipes is this: Even if there is no
oil in the cylinders when you start the
engine, if there is a big blob of oil sitting in
an intake pipe, it can get sucked in all at
once after the engine starts running and
cause a bent rod or other damage, and the
pilot may not be aware that anything
unusual has happened. 
Anyway, once the oil gets into the
combustion chambers, it may or may not
accumulate there. It depends on the
position of the valves. If one or both valves
are open, some portion of the oil that gets
into the combustion chamber may exit it
and either flow through the exhaust valve,
out the exhaust pipe, and onto your clean
hangar floor, or flow through the intake
valve and wind up collecting in the intake
pipe. Another way oil can get into the
intake pipe is down through either pushrod
tube into the rockerbox then back up
through the valve guide for the intake
valve. This does not defy gravity — the top
of the pushrod tube is higher than intake
port of the cylinder. 
One thing to point out right away is that, if
the intake valve is open, it is very possible
for oil to get into the intake pipe of a
cylinder without any collecting in the
combustion chamber. To my chagrin, I was
once under the impression that all I had to
do was pull my propeller through, carefully,
and if there was no evidence of hydraulic
lock and not a lot of oil coming out of the
exhaust pipe, then there would be no need
to open the plugs in the intake pipes. Why
did I ever believe such hogwash? 
On the other hand, it is true that if you get
a lot of oil in the combustion chamber of a
cylinder, it’s very likely that some of it will
wind up going into the intake pipe of that
cylinder. Why? Well, that oil probably
collected in the combustion chamber
because both valves were closed. When
you rotate the propeller, say in the forward
direction, some of the oil will go out the
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error on the side of caution. 
3) The best way to get oil out of the
cylinders is to remove spark plugs. If you
get into the situation where you need to do
this, you’d better pull all three intake plugs
too, then pull the engine through a bunch of
blades, and finish by cleaning up the mess
and putting everything back together. 
By the way, you can pull the propeller
through on the second, the third, and
subsequent flights of the day, too, if you
think there’s a chance that a lot of oil has
collected in the combustion chambers. But
keep in mind that the manual dictates that
you not turn the propeller when the CHT is
hotter than a certain temperature. 
How many blades is enough to clear the oil?
I like to take the engine through its
complete cycle at least 3 times. That means
at least 6 rotations of the crankshaft, which
is roughly 4 rotations of the propeller shaft.
If you have a 3-blade propeller, that’s 12
blades. If you have a 2-bladed propeller, it’s
8 blades. If a lot of oil starts coming out of
the exhaust, I’ll keep pulling blades until I’m
satisfied that there’s not much oil left in the
cylinders. 
I almost forgot, this is supposed to be an
introduction. So perhaps a word about the
planetary gear system is in order. For each
rotation of the crankshaft, the propeller shaft
turns .658 times — a little less than 2
rotations of the propeller for every 3
rotations of the crankshaft. The relationship
between the position of the propeller and
the position of the pistons inside the engine
is a lot more complex than in a direct drive
engine. You will find out about this when
you time the magnetos or adjust the valve
clearances. 
Finally, while we’re on the subject of pulling
through the propeller, there is one advantage
to it in addition to helping you get your
daily exercise. It also gives you a good
opportunity to detect weak cylinders.
Granted, this is not as scientific as the

standard compression check, but you do it
more often. And, if a valve has a serious
problem, or there is a broken ring, you
might just detect it. So be a little sensitive
when you pull the propeller. 
On another subject altogether, you did know
that this engine has mechanical cam
followers, didn’t you? Unlike valve trains
with hydraulic cam followers, like the flat
engines I’ve flown behind, the valve trains in
the M14P require you to open up the rocker
box covers periodically to readjust the valve
clearances. It’s not that hard to do, and the
wire loops and overcenter locks that hold
the valve covers on are really cute. By the
way, the maintenance schedule also calls for
taking the distributor caps off the magnetos
periodically to have a look inside. Had I
done this, I might have avoided a magneto
problem or two. It pays to read the Russian
maintenance schedule at least once. You
might find out about something you need to
do that you otherwise would never have
known about. 

How to keep hydraulic lock from
happening in the first place
There’s the old saying about an ounce of
prevention being better than a pound of
cure. Believe it or not, it applies to hydraulic
lock. Not that you can absolutely prevent
hydraulic lock from happening. But you can
make it happen less often. 
The warbird folks, and other round-engine
afficionados, will probably think of a
number of mechanical modifications that
could help in this regard, but to keep the
discussion simple, I’m going to talk about
the engine just the way it comes from
Russia. 
The main issue, obviously, is oil inside the
engine. If you keep down the amount of oil
that sits inside the crankcase between flights,
less of it will get into the cylinders and
intake pipes. The main things you can do
are to shutdown the engine properly, and to

replace the oil pump when there are signs
that it is letting oil flow into the engine
when the engine is off. Let me explain. 
The oil pump is really two pumps. One
takes oil that flows to it from the big oil
reservoir mounted on the firewall and
forces the oil, under pressure, into the
engine bearings, gears, and so on. This oil
eventually drains into the crankcase. At the
front, bottom of the engine is a little
chamber, or sump, toward which gravity
will tend to bring this oil. The second
pump sucks oil from this sump and pumps
it back to the big reservoir. 
The ringer here is that the sucking process
doesn’t work very well at low r.p.m., and it
doesn’t work very well when the oil is cold.
Suppose you land and then taxi about a
mile or so to your tie-down. You’ve now
been running for a few minutes at low
r.p.m. During this time, more oil has been
pumped into the crankcase by the relatively
efficient high-pressure oil pump than has
been scavenged from the sump by the less
efficient low-pressure oil pump. If you just
shut off the engine now, there will be lots
of oil in the crankcase. The shutdown
procedure in your manual directs you to
run the engine at 65% r.p.m. for 30 seconds
before shutting down. This helps unfoul the
bottom spark plugs, and it also reduces the
amount of oil that will be left in the
crankcase when you shut down. (There is
other information in the manual about
desired engine temperatures, and bringing
the engine to idle before shutting down,
and a number of other items that I won’t
repeat here. Once again, it’s a good idea to
pay attention to these tried and true
procedures.) 
Another way to get a lot of oil into the
crankcase is to start a cold engine, run it for
a few minutes at low r.p.m. without ever
warming up the engine, and then shut it
down. One of the very few occasions when
I got hydraulic lock was the very day after

such an engine run had been done. My
procedure since then has been that if I start
the engine for any reason, I will warm it up
according to the standard procedure until
it’s warm enough to permit running at 65%,
and then go through the shutdown
procedures discussed above. 
OK. That’s the operational way to keep oil
out of the crankcase. There is also a
maintenance-related way. More about the
oil pump. Oil flows from the reservoir
downhill to the inlet of the oil pump.
Under the normal workings of gravity, the
oil would be expected to flow through the
pump, even when the engine is not
running, and slowly make its way into the
crankcase. To prevent this, there is a valve
at the outlet of the oil pump that requires a
certain minimum pressure to open it. Now,
what would you expect to happen, given
the nature of things mechanical? This valve
tends to fail eventually. This failure doesn’t
prevent you from operating the engine in
flight. All it does is allow a lot of oil to get
into the crankcase between flights. For
example, if you were to check the oil after
flying and see a level of 9 liters, you might
come back in a week and see a level of 6
liters. The engine is telling you something
when this happens. The first thing it’s
telling you is that there is at least 3 liters of
oil that has gone from the reservoir into the
crankcase, and you’d better be real careful
about hydraulic lock. The second message
that I would be getting is that it’s time to
change the oil pump, which, happily, is
external to the engine. 
What I’m actually doing nowadays is
keeping track of how much the oil level
goes down between flights. It’s usually no
more than a liter, even if the engine goes
unrun for a week. If and when it starts
going down two liters instead of one, I’m
going do something about it. 
Before leaving the subject of hydraulic lock
altogether, note that oil is not the only
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possible culprit. The manual warns that
overpriming when trying to start the engine
can cause enough fuel to collect in the
cylinders to produce a lock. 

The ignition system, the pneumatic
system, and starting the beast
Unlike a magneto with an impulse
coupling, which automatically retards the
spark at very low r.p.m., the magnetos on
the M14P are quite simple, and the pilot
has full control over every aspect of the
starting process. In fact, the two magnetos
are identical units, which makes it easier to
keep up a stock of spare parts. The
distributor rotor on each magneto has two
fingers that pass by the contact for each
ignition wire. These are referred to as the
“leading finger” and the “trailing finger”.
The leading finger is supplied with high
voltage from the coil of the magneto. One
of the magnetos has an extra wire coming
into it from the shower of sparks unit. This
extra wire is connected within the magneto
to the trailing finger. The shower of sparks
unit is a separate item which you should be
able to locate somewhere in your airplane.
(Try following the extra wire back from the
magneto.) When energized from the
airplane’s electrical system, the shower of
sparks unit produces a train of high voltage
pulses. The thing is, basically, an
electromechanical vibrator and a coil. It’s a
simple way of generating sparks, but it can’t
be timed very precisely and it relies on
power from the airplane’s electrical system.
So, it’s not an appropriate kind of ignition
for running the engine, but it’s fine for
helping to start the engine. By the way,
when the shower of sparks unit is on, there
will be a great deal of electrical noise on
the airplane’s electrical power bus. So it’s a
really good idea to have the radios off
when you start the engine. And that goes
double for any modern, microprocessor-
based instruments. 

Depending on the kind of airplane you
have, the pneumatic system may do a lot or
just a little. On my Sukhoi, all it is used for
is starting the engine. And it works very
well. Those of your buddies who make
defamatory remarks about the air system
should stop to realize that it is relatively
light, it functions well in cold weather, and,
if you keep holding the start button for a
little bit after the engine starts firing, you
won’t strip any gears like they could with
their electric starters. And you don’t need a
big heavy battery to start the engine, since
all the battery does in the process is power
the shower of sparks. 
How does the air system turn the engine?
Well, when you push the starter button you
are opening a valve that sends high
pressure air to a pneumatic distributor,
which, in sequence, sends air to each
cylinder head when its piston is in position
to move down on its power stroke. The air
comes into the combustion chamber
through a one-way valve in the cylinder
head. I admit that the thought of another
possibly failure-prone gadget stuck in each
of my cylinder heads gave me pause, at
first. But, in fact, I’ve never heard of any
problem with these valves. 
When you push the starter button, you are
also closing a microswitch that sends power
to the shower of sparks unit. So, to start the
engine, you use the primer to pressurize
the fuel lines and put some fuel into the
supercharger, crack the throttle, and then,
leaving the magnetos OFF, hit the starter
button. The engine will fire on the shower
of sparks, via whichever magneto the
shower of sparks is connected to. The
engine fires even though the magneto
switch is turned off — the switch grounds
out the points, which only have to do with
the spark that gets generated by the
magneto’s own coil. The object of all this is
that the spark is sent through the trailing
finger, so the plug doesn’t fire before top

dead center as it would if the spark went
through the leading finger. If you try to start
the engine with the magnetos on, especially
when the engine is cold and the starter
won’t turn it very fast, there is a good
chance that the engine will fire and turn
backwards. 
So, you start the engine on the shower of
sparks. As soon as the engine starts firing, it
will be running fast enough that you can
turn on the magnetos and the engine won’t
run backwards. 
There is some deft fingering required to
make this all work out, but the switches
and buttons are usually set up to facilitate
it. No automatic nothing. It’s actually pretty
neat. 
Another neat thing about it is this. I’ve
heard of at least one case of a Bendix
magneto on a Lycoming engine where the
impulse coupler failed in such a way as to
not only ruin the magneto, but also to lock
it up, destroy the accessory case of the
engine, and lead to a complete engine
failure. There’s no impulse coupling to fail
on these Russian magnetos. By the way, the
M14P has a frangible coupling between the
engine and the magneto. If the magneto
locks up, the coupling gets ground up into
a powder, but there is no damage to the
engine. In fact, the powder is contained in
a chamber isolated from the engine, so it
doesn’t get into the engine oil. All you need
to do is replace the magneto. 
Can the magneto actually lock up? You
betcha. There are some little screws, with
locking tabs, in the section of the magneto
that houses the distributor rotor. I had one
screw come loose and get lodged inside the
magneto. (At least, that’s what appeared to
have happened.) I’m pretty sure that the
magneto locked up in flight, but I never
knew about it until I ran up the engine
before my next flight and had a total
cessation of engine firing when I changed
to that one magneto. And you thought that

having two magnetos was being overly
cautious? 
In that maintenance schedule I mentioned
earlier, you are directed to open up the
magneto and check the points periodically.
It wouldn’t hurt to check for loose screws
too, would it? 
While we’re on the subject, here are some
other magneto failures I’ve seen. The coil
can get an intermittent short. It will
sometimes run perfectly, and, then,
suddenly cut out completely. I’ve heard of
this kind of failure on U.S.-made magnetos,
too. Here’s a weird failure mode. One of
the contacts on the points is held in place
by a sort of riveting, or press-fit technique.
It can get loose and become able to wiggle
closer and further from the other contact. I
find two things amazing here: One, that the
magneto can actually continue to function
not too terribly with a loose contact; Two,
that a magneto would be made this way.
I’m sure there’s a reason. When I told a
Russian friend about this incident he said
something along the lines of “What did you
expect? If you would open up the magneto
and look at things according to the
maintenance schedule, this sort of thing
wouldn’t happen.” He’s got a point. But
why didn’t someone tell me this when I
bought my Sukhoi? OK. I’m telling you
now. 

The tale of the backwards
tachometer
The modern way to make a tachometer is
to put something electronic in the engine
that generates electrical pulses as the
engine turns and ship these pulses via a
wire to a unit mounted in the instrument
panel that counts them. Of course, this
approach is much too modern to use on
airplanes. The airplanes most of us are
familiar with have a gadget in the cockpit
with a disk inside which gets turned in
proportion to the speed of the engine, and
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eradicate them. You will probably need to
put a new seal in the pressure relief valve
from time to time, also. And they did tell
you about opening the snot valve after the
last flight of the day, didn’t they? As a side
product of compressing air, the pneumatic
pump produces water, with a little oil
mixed in. There is a filter in the system that
traps this contamination. With pressure still
in the pump side of the system, you open a
valve and this trapped mixture comes
spraying out with a most delightful whoosh.
If you never open this snot valve, the air
system will get gunked up and not work so
well. You also need to physically clean the
filters in the air system periodically. 
When I said the “pump side” of the system,
I was referring to the one-way valve which
is downstream of the filters and upstream of
the reservoir and the pressure relief valve. I
refer to the part of the system upstream of
the valve as the “pump side” and the part
downstream of the valve as the “reservoir
side”. When you open the snot valve, you
let the pressure out of the pump side, but
not out of the reservoir side. 
There is a failure mode of the pneumatic
system in which it charges up to a certain
pressure, below the pressure at which the
relief valve opens, and won’t go any higher.
The peak value may vary sporadically. This
is a symptom of the pump itself wearing
out. It is possible to overhaul the pump
before it completely breaks. I should tell
you that my system has been showing this
particular behavior for several years now.
But it always gets up to 700 p.s.i., and
sometimes higher. I think that this is a case
of “it’s not exactly broken, so don’t fix it.” 

Tighten those pipes
For years, I marveled at the way the engine
vibrations and growl were different every
time I flew. I finally figured out why, (I
think). The pieces of the exhaust system
kept moving around. Occasionally, a gap

would open up between sections of the
exhaust collector ring where they are
clamped together. That was pretty obvious,
and we would fix it. But what I didn’t
understand is that the clamps that hold the
exhaust pipes onto the exhaust ports of the
cylinders need to be retightened
periodically. Even if you make them tight
and safety wire them, they still get loose.
The seal between the pipe and the cylinder
port is made by way of a thick “doughnut”
clamped in between the two, and these
doughnuts appear to keep crushing down
and crushing down. 
You also need to periodically retighten the
clamps that hold the intake pipes onto the
intake ports of the cylinders. Intake leaks
are bad things. I’m reminded of a story
from a fellow who lost one of the intake
pipe plugs in flight. (The cause of the plug
being lost is shrouded in mystery. Let me
just say, please don’t forget to put the safety
clip back in place after you screw the plug
back into the intake pipe.) Anyway, he
found that he could get good power at high
throttle settings, but if he tried to bring
back the throttle for a normal approach, he
got no power at all. This made the landing
approach more interesting than usual, but
the landing itself turned out to be
uneventful. The explanation is simple
enough. When the throttle is closed, the
resulting low manifold pressure sucks air
into the intake manifold through any
existing leak, and the carburetor doesn’t
register the need for fuel to mix with this
air. So the mixture can get too weak to
support combustion. At somewhat higher
throttle settings, the amount of air that
comes in through the leak is smaller in
proportion to the amount that goes through
the carburetor, so the mixture is not
weakened as much. In fact, at high enough
throttle settings, the manifold pressure is
higher than the outside pressure, so fuel-air
mix leaks out from the intake manifold.

the rate of turn of this disk is registered on
a needle displayed on the gadget’s face.
Typically, this disk is turned by a cable, and
the other end of the cable is mechanically
driven off the accessory case of the engine.
Basically, the engine twists one end of the
cable which makes the other end twist the
disk inside the tachometer. 
The M14P uses a similar scheme, except
that instead of using a mechanical cable, it
uses a 3-phase electrical signal. A “tach
generator”, which is 3-phase generator, is
driven by the engine, a 3-wire electrical
cable carries the signal to the tachometer
unit in the cockpit, and inside this unit is a
3-phase motor. The 3-phase motor turns at
the same rate as the tach generator, and the
motor turns the disk that moves the needle. 
Some might complain that this is the
heaviest possible way to make a
tachometer. Some might complain that the
drive shaft for the tach generator tends to
get wobbly, the generator tends to vibrate
against the engine mount, and other such
mechanical things go wrong. All these
complaints may be true, but they are the
routine kind of complaints about typical
aircraft technology. And, anyway, a failed
tachometer in flight is not a first-class
problem. 
I’ve had a more amusing kind of failure.
First of all, why did they use a 3-phase
generator and a 3-phase motor? Well, if you
had an ordinary 2-phase generator, there
would be an ambiguity about which way
the motor would turn. Whatever way it
happened to start going when you fired up
the engine, that would be the way it would
continue going. With a 3-phase system, the
direction of the motor is completely
determined by the direction of the
generator. 
Here are the symptoms of the failure I had.
I would start the engine, and the
tachometer would read 0. It would stay that
way for some unpredictable period of time.

Usually, it would eventually start to indicate
an r.p.m. that would bear some relationship
to the engine r.p.m. Sometimes, the
tachometer would start working perfectly
normally. But sometimes it would do
something pretty strange. At idle, the r.p.m.
would read 90%. As I brought up the
power on the engine, the r.p.m. would read
less and less. At full power it would read
15%. 
Given the narrative above about the 3-
phase and 2-phase systems, I guess it’s
pretty obvious what had happened. One of
the 3-wires had disconnected itself from the
tach generator, so sometimes the motor in
the tachometer would get started going in
one direction and sometimes it would get
started going in the other. 
The fun thing about all this was that, as
soon as the tachometer got off 0, I would
be OK. You see, it didn’t take me very long
to learn how to interpret the backwards
indications of the tachometer needle. You
idle at 90%, take off at 15%, and cruise at
45%. What’s the big deal? 

Some tips about the pneumatic
system
Quite a few flat-engine pilots have asked
me how long the air reservoir will hold its
pressure between flights. It seems to me
that when my head wrench gets all the
leaks chased out of the system, it really
doesn’t leak at all between flights and
would be capable of holding its pressure
for months. It is true that if you fly, put the
airplane away, and see, for example, 700
p.s.i. on the gauge, you might see only 650
p.s.i. when you come back to fly the next
day. That’s probably because the air in the
reservoir got cooler overnight, not because
the system is leaking. 
There are a number of tender fittings, and
with 800 p.s.i., it doesn’t take much of a
leak to let the pressure escape quickly. So
you need to chase down the leaks and
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(Remember — this engine has a gear-driven
supercharger.) 
By the way, it wouldn’t be surprising for an
intake leak to cause some roughness at
high throttle settings because the cylinders
nearer to the leak might be getting less
fuel-air mix than those further away. 
The problem this fellow had is not at all
unique to the M14P. I had a situation very
similar to his in a Pitts many years ago,
which turned out to be due to damaged
gaskets between the intake pipes and the
cylinder intake ports. As is usual for a Pitts,
mine had a horizontally opposed Lycoming
engine. 
One important point is that it doesn’t take
leaks in each intake pipe to ruin
combustion. A large enough leak in one
place can ruin combustion in all the
cylinders. 

A couple more things to check
The engine mount bolts are scheduled to
be changed periodically, even if you see
nothing wrong with them. As for the rubber
shock mounts for the engine, a clue on the
SU26 that those need to be replaced is the
exhaust stacks starting to beat up the sheet
metal where the stacks pass through the
engine cowling. 
Also, depending on the model of M14P and
the type and model of propeller, the
propeller flange may have an extension
mounted on it. There have been cases of
the studs on the extension cracking. Better
keep an eye on them. 
And, of course, there is the typical stuff,
like checking for debris in the screens

when changing the oil, and cleaning the
fuel filters periodically. 

More fun facts about the
instrumentation
A few quick notes. The oil temperature is
measured at the INLET to the engine. That
is, after it’s gone through the cooler. On
other engines that you may be familiar
with, it’s measured just before the oil goes
to the oil cooler. That’s why the red line for
the oil temperature is 85 degrees Celsius,
which is not as cool as it sounds given
where the measurement is taken. 
The fuel pressure gauge gets its signal from
a fuel pressure sender. The sender has a
small pipe going into one side and a 3-wire
electrical cable coming out of the other
side. The pipe carries high-pressure fuel
from the fuel pump. Inside the unit, this
pressure moves a diaphram which, by way
of an intricate mechanical linking, moves a
fine wire that rides on the middle of a coil,
varying an electrical resistance. The wire
spends most of its time rubbing on one
small spot on this coil. Frankly, given how
much an M14P-powered airplane tends to
vibrate, it’s amazing that such a sender can
work at all. But they do tend to work. I had
one that seemed to be pretty good for
about 1400 hours. I’m told by an expert that
I should be the envy of all my friends. He
also tells me that the typical failure mode of
the sender is that you see the fuel pressure
start dropping gradually over the course of
several flights. This kind of failure is the
signature of the sender, not of the fuel
pump. The pump or the plumbing can leak,

but other than that, the pump either works
or its driveshaft shears and the pump
doesn’t work. The moral of the story is that
when you start seeing these symptoms, the
first thing to do is to replace the fuel
pressure sender. 
The CHT gauge may be connected to
different cylinders in different airplanes. I
have installed a 9-cylinder engine analyzer
in my Sukhoi, and it is great. If there is a
fouled spark plug, I can figure out just
which plug it is, all from the comfort of the
cockpit. No spraying WD-40 on various
cylinder heads while cowering aft of a
rapidly turning propeller. On my airplane,
the #2 cylinder usually has the highest CHT
and the #4 has the lowest. I’m told that this
is typical. The theory about the #4 is that,
since this is the cylinder whose piston is
connected to the engine’s master rod, the
heat is conducted away from that cylinder
better than it is conducted away from the
other cylinders. 

Carburetor tips
The carburetor has no pilot-operated
mixture control. It does have a built-in
anaeroid controller that varies the mixture
according to the ambient air pressure. I’ve
never had a problem with this controller,
for what that’s worth. The carburetor is
slow to respond to changes. You’ll find this
out the first time you’re on final approach
with the engine at idle and decide that
you’re a bit low. It’s not a pleasant feeling
when you put the throttle forward and
nothing happens. A second or two later,
you’ll get your power. And feel much
better. You’ll soon learn to anticipate this
behavior. The place where it gets people in
trouble is in a drop-in landing. I know of a
couple of examples of very experienced
pilots who found themselves too high just
before running out of airspeed, tried to
save the situation with a burst of power,

and were disappointed with the results. I
can’t tell you a foolproof solution to this
problem. The obvious answer is to get real
good at judging your height above the
ground, and don’t let yourself get into this
situation. One technique that might help
you when you’re first learning to fly your
M14P-powered machine: Use a runway with
a little extra length, and carry just a touch
of power while you feel your way to the
ground. 
Another problem with the slow response:
When you are shutting down your engine,
if you run at high r.p.m., then suddenly
close the throttle and turn off the ignition,
you might find that the carburetor continues
to deliver fuel after the engine stops, which
results in fuel dripping onto the ground
underneath your engine. Its better to bring
the throttle smoothly to idle and let the
engine stabilize before shutting it down. 
By the way, one occasional problem with
the carburetor is continued dripping of fuel
after shutdown due to dirt inside the unit. A
knowledgeable mechanic may be able to
remedy this situation. Or you may need a
new carburetor. 
And, since we’ve been talking about slow
response, it’s important to get the engine
temperatures up before trying to take off.
Otherwise, when you put the throttle
forward, the engine may have different
ideas. Even if you do have your engine
warm, smooth use of the throttle is still very
much the order of the day. By the way, in
my SU26, I find that, except when the
weather is quite warm, I need to partially
close the cowl flap to keep the engine
warm enough when cruising and
descending. Call me paranoid, but I never
set the cowl flaps to the minimum cooling
position when in flight. I know of cases
when the cowl flaps got stuck in this
position, possibly because they were worn
or had gotten out of adjustment. 
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One more note about the carburetor. It is
not immune to carburetor ice. I can’t tell
you very much about this, since I haven’t
flown my Sukhoi much in icing-prone
conditions, but, depending on your
situation, you may need to pay some
attention to the systems provided on your
airplane to control this problem. 

The mysteries of the primer revealed
First of all, it’s not so simple as you might
think. Three metal lines are attached to the
base of the primer. One is an intake line,
and two are output lines. The primer has a
one-way valve on the intake line so that
fluid can only go into the primer from that
line, and one-way valves on the output
lines so that fluid can only go out from the
primer on those lines. Already you can see
the makings of a pump: The handle of the
primer is attached to a piston. If you work
the handle up and down, you would expect
fluid to get pulled in the intake lines and
go out the output lines. 
Well, it’s more complicated than that. There
is a disk-type valve built into the bottom of
the primer. When you turn the handle to
one side, fluid can go to one of the output
lines. When you turn the handle to the
other side, fluid can go to the other output
line. When you put the handle in the
middle, which you can only do when the
handle is pushed all the way in, all fluid
flow is shut off. 
What do you think happens when the
handle is pushed in and turned to one side
or the other? Well, the fluid flow is not shut
off! It can still flow, or more likely get
sucked, from the intake line to the selected
output line. Does this matter? You bet it
does. 
Here’s an interesting case. Of the two
output lines, one is T’ed into the line that
feeds from the fuel tank to the fuel pump,
and the other output line carries fuel to the

supercharger to prime for starting. The
usual placarding adjacent to the primer
handle is as follows: The side toward which
you turn the handle to feed fuel to the fuel
pump and pressurize the system is called
the “system” side, and the side toward
which you turn the handle to send fuel to
the supercharger is called the “cylinder”
side. If you leave the primer handle set to
the cylinder side after you start the engine,
(which is an easy mistake to make), the
engine may run a little rough at idle. But
you might not notice it. If you take off like
this, you may never notice any problem
during the takeoff and cruise. But
something not so good is happening. In my
experience, (yes, I admit to having made
this mistake), the engine will use 50% more
fuel at cruise than it normally would. And
even if you have a sophisticated fuel
totalizer, it won’t show this extra fuel
because its not getting to the engine
through the carburetor. It’s going from the
fuel tank through the primer and right into
the supercharger. 
I made this mistake exactly once. I was
making a cross-country flight, and was
carefully monitoring the fuel gauge on my
belly tank. Fortunately, I noticed the
unusually high fuel usage before it became
a problem. Had I not been cross-checking
things, I suspect that the end result would
have been very embarrassing. 
What could happen if you left the primer
handle on the system side? This is a lot
more complex. Let’s assume that the primer
draws its fuel from the main tank. With the
primer handle on the system side, you are
providing a path from the primer pickup
point in the main tank to the input of the
fuel pump. In normal flight, when running
the engine from the main tank, this is just
another feed to the fuel pump in addition
to the normal plumbing from the main tank
to the the pump. It wouldn’t cause a

problem in my airplane. (The M14P goes in
many different airplanes, and your
plumbing may be different from mine. So,
please do your own analysis and come to
your own conclusions.) If you fly inverted,
you may now have a line providing air, not
fuel, to the fuel pump. That won’t help. 
Another problem may occur, which is more
subtle yet. This will require some
explanation. 
Fuel doesn’t flow directly from the fuel
pump to the carburetor. The pump sends
fuel to the debubbler, (sometime called the
“fuel-air separator”). In my airplane, and in
yours too, I suspect, this is a yellow sphere
about 5 inches in diameter, mounted on the
firewall. There is a small return line from
the top of this sphere that brings some fuel
back to the main tank. Fuel goes to the
carburetor from a pickup in the middle of
the sphere. 
The rate of return from the debubbler to
the main tank seems to vary according to
fuel pressure, and maybe other factors, too.
I’ve done some calculations, and in
different situations I’ve seen values ranging
between 4 gallons per hour and 7 gallons
per hour during cruise flight. Why would
this matter? Well, it doesn’t matter much if
you have just the one tank. However, I
know of airplanes with multiple tanks with
the return from the debubbler going to the
main tank regardless of which tank is
selected to feed the engine. 
Now, imagine that you are making a cross-
country flight, managing the fuel in the
various tanks. If you want to know where
the fuel is, you’ve got to know the rate of
return from the debubbler. 
What does this have to do with the primer?
Well, if you leave it set on the system side
during cruise, there is a sneak path sending
some fuel from the main tank to the engine
even when you’ve turned your fuel-selector
to another tank. In effect, it will act as
though less fuel per hour is returning from

the debubbler than the normal rate. All in
all, it will screw up your calculations. 
Or worse. What happens if you run the
main tank dry and then switch to another
tank? Your primer line is now providing AIR
to the fuel pump. Do you think the other
tank will ever begin to feed? It’s a lot easier
for the fuel pump to keep drawing air
through the primer than to lift fuel from the
other tank. 

A word about switching tanks
This bit is not really specific to the M14P,
but the analysis of the primer leads into it.
What happens when you run a tank dry
and then switch tanks? You may have
allowed the fuel lines and the fuel pump to
get filled with air. Now the pump has to
prime itself to get the fuel flow going again.
We imagine that the pump was designed to
do this. But the pump may be older and
more worn than when it was first installed
on the airplane. I once had a pump, not on
an airplane I should note, that had no
trouble priming itself when it was new, but,
after a few years, wouldn’t get itself going if
you allowed it to lose its prime. 
Going back to the primer on our engines,
my advice is never to run dry the tank that
feeds the primer. When you switch to
another tank, you may find that the fuel
pump needs some help. The way you
would help would be to put the primer
handle to the system position and start
pumping by hand. But if the tank feeding
the primer is empty .... 
On a related point, sometimes it’s not
possible to make complete use of the fuel
on board an airplane unless you run some
of the tanks dry. Personally, I don’t much
like waiting until the engine falters before
switching tanks. The sound of silence has
not so much appeal when I’m flying. I
prefer to know pretty accurately how much
fuel is in a tank and to start monitoring the
fuel pressure gauge a couple of minutes
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before the tank is empty. On the M14P,
there is enough time between when the
fuel pressure starts to drop and when fuel
starvation takes place to allow you to
switch tanks without the engine missing a
beat. 

There is room for improvement
Believe it or not, some folks have had the
audacity to try to improve on the design of
this engine. I will just mention some of the
milder things that have been done. I leave
it to the reader to judge the merits of each. 
The electrical system that comes with the
engine has a 27 pound generator that is
rated to produce 107 amps at 28 volts, a
carbon pile voltage regulator, and some
electromechanical relays. Altogether, there is
about 40 pounds in this system. This is the
kind of electronics that the human race
knew how to make in the early 20th
Century. The state of the art in electronics
has progressed some since then. Anyway, it
is possible to take out the 40 pounds and
replace it with a 4 pound system containing
a much smaller alternator and a solid-state
voltage regulator. This smaller system is
rated for only 10 amps. To give the
Russians some credit here, their system
does work very well, and a little calculation
shows that both systems yield about the
same power per pound. So, I guess that the
question is, do the electricals in your
airplane require 107 amps? 
It is possible to get U.S.-made silicon
gaskets to replace the Russian rocker box
gaskets. Every time you open up the rocker
boxes to adjust the valves, you disturb the
gaskets. Apparently, if you try to reuse the
Russian gaskets, you will get lots of oil
leaks. Our experience is that the silicon
gaskets can be reused many times, and they
don’t leak. 
The way the Russians regulate the pressure
in the air system is something like this: The
pneumatic pump is always pumping. When

the pressure in the reservoir reaches the
desired maximum value, about 800 p.s.i.,
the pressure relief valve opens, and the air
escapes with a loud hiss which can
sometimes be heard in the cockpit, even
over the sound of the engine and propeller.
(This loud hiss mystified me the first couple
of times I heard it.) As the air escapes, the
pressure goes down to about 400 p.s.i.
Then, due to the ceaseless work of the
pump, the pressure starts to rise again, and
the cycle repeats. 
It’s pretty obvious that power is being
wasted during this process. I’ve heard
numbers like 10 horsepower. It is possible
to install an “unloading valve”, which can
be used to open up the plumbing out of
the pneumatic pump when the desired
pressure is reached in the reservoir. The
pump still runs, but doesn’t have to work
against pressure. This leaves more of the
power output of the engine available to
propel the airplane through the air.
Alternatively, it can be viewed as a way to
save fuel. 
Another advantage of having an unloading
valve is that, in typical use, the output of
the pump is going directly overboard most
of the time, so much less water and oil is
going into the pneumatic system to gunk it
up. 
There are several different styles of
unloading valves, but I won’t go into details
here. 
Some folks dislike unscrewing the intake
plugs all the time, and have connected
small pipes into the plugs and plumbed
them to a little valve that they leave open
between flights. Sounds like a way to lower
the likelihood of hydraulic lock damage to
the engine. Of course, the extra plumbing
could fail in ways that produce intake leaks.
And someone could forget to close the little
valve. That wouldn’t happen to you, would
it? 
Remember the bit about the valve on the

output of the oil pump that keeps oil from
running into the crankcase when the engine
is off? It is also possible to install a
manually operated valve on the outflow of
the reservoir. You close the valve between
flights. Sounds like a sure-fire way to keep
the oil from running into the crankcase.
However, I’d bet that if enough people did
this enough times, someone would
eventually forget to turn the valve on
before starting the engine. There are some
clever ways to set up such a valve which
make it less of a hassle and less likely to
cause trouble, but I won’t go into details
here. 
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More advice on engines (Part 1)
from Monty Barratt, reproduced with author’s permission

“Let’s all understand a couple of things at
the git-go so we are all playing off the
same page of music.
1. The subject engine is going to be limited

to the Lycoming I0-540- models. It seems
to be the most desired engine for the
most builders and I agree with that
selection.

2. An engine that is available from a
Salvage Yard, an Insurance Under-writer,
or an accident airplane is there for a
reason, that reason being the airplane

crashed and/or was not repairable from
an natural disaster such as wind-hail
damage. An exception to this is when an
engine is Time Expired. If it is an
Insurance engine, it has sat in someone’s
salvage yard for at least 6 months and
likely longer. It takes that long for all the
players, including the FAA -  NTSB, to
get all the releases done. In most of
these cases the logbooks are NOT
available. The cause of a majority of
airplane crashes is power-plant stoppage,
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a shop rate of $50.00, that’s 104 Hrs and
that is what it takes when I include a 1
1/2 Hr test cell run, and crate it. Along
with those charges are the sublet stuff
(crank, cam)  which averages $3300.00
Add all this up, plus the freight both
ways, one way insured (you better do
that) and you have spent 30 G’s. There is
a difference of only about $200 per
cylinder between an overhauled cylinder
and a new cylinder. Most cylinders that
reach TBO have a cracked head
SOMEWHERE. On the parallel head
engine it is usually the exhaust port on
the inside wall. On the angle head
engine it is usually the lower plug boss
and that crack will propagate to the
threaded area at the barrel and WILL
COME OFF AT THE MOST IN-
OPPORTUNE TIME. I had a 1200 Hr
Time since NEW cylinder head come off
in the test cell and I can tell you, you will
not make it back to the airport. For this
reason we don’t put out overhauled
engines without new cylinders. Factory
does’nt either If I can’t build a better one
than they do, I’m in the wrong business.
Another big mistake is to take a new or
reworked part and assume that it is
airworthy. You DAMN sure better
measure everything on it. We do this with
new cylinders and reject 30% of them.

Lycoming crankshafts can be reground to -
.003,.-006,.-010. If it is ground more than -
.003, it must be re-nitrided. These
dimensions are applicable to the main
journals and the rod journals and can be
either or both. As a matter of practice, we
do not sell an engine outright with a -.010
crank in it. There is no grind left and you
have a one time engine. That is why we are
so emphatic about the seller of a core
guaranteeing the crank to be repairable.
A reground camshaft is better than a new
one if properly done. Reason: the
metallurgy is KNOWN GOOD if it has

previously made TBO. It only takes .002-
.003 inches regrind to restore the proper
profile on a reground cam. The IGGIES on
reground camshafts are no chatter, no base
circle run-out, and the proper taper on the
lobe. Lyc. camshafts are made from AISI
8620 forgings and are carburized on the
lobes only. The copper color you see on a
camshaft is a resist plated on then ground
thru where they want the cam to be hard.
Under the copper flashing, it is fairly
malleable, but tough. Carburizing it typically
.030 Deep. I have never seen a 540
Lycoming crankcase at overhaul that did not
need parting surface machined, then line
bored. They fret BAD, worse with heavy
props and aerobatics. 9 of 10 sets are also
cracked somewhere.
There is a lot of HYPE in the engine
business. Overhaulers have all kinds of
marketing gimmicks; Black Edition, Gold
Medallion, Red Autographed ones, on and
on. Believe it if you want, there are some
400 HP 540 Lycs out there. I’ve never seen
one. But I can tell you this for a hard core
fact. They will make 375 HP!, KEEP
READING! It takes 2700 RPM, 43 IN. Hg, 44
GPH, cylinder pressures are in excess of
1200 PSI ( 1000 is considered the limit ) and
the engine is going to run about 10 hrs.
That has been done, at my shop, recently,
including the 10 hrs. The failure was a
cylinder head, at 1200 PSI. I have also been
asked about a couple of specific engines,
one being the Hale Wallace Engine, the
other being Patty Wagstaff’s.
I’ll start with Hale’s. Hale sent me an 0-540-
B2B5, Time X, dis-assembled and a whole
box of new parts. Hale had an OEM
agreement with Lycoming and he could buy
parts cheaper than the distributors. I gave
Hale a BPA Cold Air Induction system and
the labor. Hale BOUGHT, from me, a set of
9.5:1 pistons, provided an Airflow
Performance FM-200 fuel system and that
engine produced 295 HP. Real, not hyped.
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whether lack of fuel or a catastrophic
failure, the engine was the first
component to the scene of the accident,
therefore it has a more than likely
chance of sustaining damage, even
internally that cannot be detected
without disassembly.

3. Log Books, Yellow Tags, and Factory
Statements pertaining to the “
Manufacture and Inspection per FAR
21.303 “ only mean that the person who
executed the document can write. That’s
all. The WORST quality control in history
is taking place right now with the
manufacturers.

Now lets get on to the meat of the subject.
Engine overhaul is for INSPECTION
PURPOSES! There are just certain parts the
manufacturer does NOT want you to use
again. Notice I didn’t say anything about a
“ REPAIRED” engine. The parts Lycoming
does not want you to use over are spelled
out in Service Bulletin 240. It includes the
obvious things like locking devices, seals
and gaskets, but also includes a whole list
of stuff to be retired from service.
By INSPECTION, I mean that each part is
visually inspected, has NDI performed on it,
is measured precisely, reworked ( when
specific approved methods are employed ),
re-assembled IAW p/n 60294-7 OHM, and
tested. Unless the test is done with
calibrated stuff, FAR Pt 43.9 says that IT
CANNOT BE CALLED OVERHAULED. A lot
of repair stations have lost their certificate,
been fined, etc. for violation of this rule. So
have a lot of A & P mechanics. That is only
ONE of the differences between an
OVERHAULED engine and a REPAIRED
engine.
In the previously mentioned OHM there is a
section called “TABLE of LIMITS”. The p/n
number of this special section is SSP 1776
and it contains ALMOST all the data you
need to assemble an engine with the
appropriate clearances, torques, etc. The

rest of the data is contained in Service
Bulletins, Service Instructions, Service
Letters, and FAA-AD’s. The AD’s almost
always refer you to a Service Bulletin, but
not all Service Bulletins are AD’s. Service
Bulletins are considered “Safety of Flight
Items”. Service Instructions and Service
letters are for Owner / Operator /
Maintenance Convenience.
In the Table of llmits there are 2 columns
under fits and tolerances and are labelled
“New Engines” and Service Limits. Service
Limits means 2 things:
1. A midlife REPAIRED engine can be

returned to service with parts that meet
Service Limits. It also means that the
Factory or another facility may return to
service a part that meets Service Limits. It
does NOT mean that a “zero time since
overhauled engine” meets NEW ENGINE
CLEARANCE LIMITS. I realize that we
may be playing on words here but there
are those who will take advantage of the
above verbiage to call an engine
overhauled and put it out in service. We
refer to these type shops as “Strip and
Dip” or “Paint it Black and Send it Back”
shops. They are on the bottom of the
spectrum of overhaul facilities and there
are a bunch of them. I’m not going to
give out names because I don’t want to
get sued but I will tell you that Florida is
full of them. Not all in Florida, but a
bunch. I am not referring to the Kimballs’
as they are not an engine overhaul
facility.

2. At the present time it takes about $19,000
worth of parts to Overhaul a Lycoming
540 if you comply with SB 240, This
includes NEW cylinder assemblies, fuel
system, magnetos, ignition harness, all
the damaged hardware, but does NOT
include crank-grinding, cam regrind,
crankcase repair or labor. The FIXED
labor fee at my shop for a 6 cyl, direct
drive, normally aspirated 540 is $5200. At
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Bob Davis 
After serving 6 years in the U.S. Air Force,
Bob Davis began a long career with United
Airlines in 1958, and served in the Illinois
Air National Guard from 1961 to 1964. In
1968 Bob purchased a clip-wing Cub,
which fueled his passion for aerobatics. 
As a competition aerobatic pilot, Bob flew
from 1970 to 1988, winning the Illinois
Aerobatic Championships and numerous
second and third-place finished at the
International Aerobatics Championships. He
flew on the U.S. Aerobatic Team for several
years and was the adviser for three years.
In 1988 he was the chief judge at the World
Aerobatic Contest.
Bob flew his first air show at Crystal Lake,
Illinois, in 1971, and has flown more than
1,200 performances since then. A Boeing
747 captain, Bob retired from United in
1993 and started performing full time, flying
his Russian-built Sukhoi Su-29 at air shows
across America, including EAA AirVenture.
One of its founders, Bob served as
President of IAC Chapter 1. An IAC director
since 1981, he currently serves on IAC’s
Executive Committee.  He received IAC’s
Lifetime Acheivement Award in 1999.

Bill Thomas
A rubber band model got Bill interested in

aviation at the age of 6, and he graduated
from free-flight gas models and, ultimately,
to full-scale aircraft, holding a commercial
pilot certificate and flight instructor rating
by the time he graduated from high school.
During World War II he taught Army and
Navy pilots to fly – and got hooked on
aerobatics.
After the war Bill returned to Florida and
worked at his brother’s Bücker Jungmeister
dealership. He entered aerobatic contests to
promote the Bücker, but he always lost to
the Pitts biplanes. So Bill bought a Pitts S-
1S, became a Pitts dealer, and started
earning first place finishes. In 1972 Bill
made the U.S. Aerobatic Team and
competed at the World Aerobatic
Championship (WAC) in France, winning a
silver medal. Bill judges competitions as
well, and was the U.S. judge at the 1986
WAC in England, and at the 1984 WAC in
Hungary.
Bill has imparted his aerobatic knowledge
in two books: Fly for Fun, which gives
basic instruction in a Pitts, and Fly for Fun
to Win, which covers competition flying
and advanced maneuvres. Bill is most
proud of his aerobatic students who have
gone to do well in competition.

(EAA Sport Aviation)
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Hale built me a set of short Skybolt wings
and that is how that deal went down. I
can’t tell you what the cost is because Hale
furnished most of the parts. I also can’t give
you a price on Wagstaff’s because her parts
come from Lycoming. We do that engine
every year, there is usually nothing wrong
with it, but it gets done for scheduling
convenience, ( hers, not mine ). Every 3rd
year it gets a new set of cylinders. We use a
factory piston, p/n LW-11487 ( 10:1), do
some flow work on the heads, balance it,
applied SI 1123 ( thru-bolt dowels ) and her
engine does about 320 HP. It is a AEI0-540-
L1B5, weighs 460 lbs. Hale’s engine
weighed 380 Lbs.  Lycoming has NEVER
fussed about what I ordered for her engine
as she is a “ High Visibility “ personality and
an engine failure would do Lycoming a lot
of harm. The engine that is on the airplane
in the Smithsonian is a parallel engine with
BPA Cold Air, is 10.5:1, with TCM intake
valves, seats and that engine did 325 HP.
We don’t do the TCM valves anymore. The
seats are too close together and the head
will crack between seats. But man, it would
flow some air. Takes 6 lbs air per Hr, per
HP. It doesn’t take a rocket scientist to
figure out that “ porting - polishing “ does
NOT increase the power very much. It is
done to make the engines run smoother.
The “ A “ in the suffix means it left the
factory with the inverted oil stuff which
used to be made by Frank Christianson,
now Aviat. It has Lyc. p/n’s on the
components. In the case of a small crank
engine, the “A “ also means it had an “
aerobatic crankshaft “ which, at that time
meant the flange was .45 thick instead of
.38 thick. NOW, all flanges are .45 thick so
on a neworked engine an “ aerobatic
crankshaft “ is a moot point.
The “ E “ in the suffix means that it is a wet
sump engine. There were a few AIO
prefixed engines built and those engine
were dry sump, like most radials. The -L1B5

engine is similar to the “ K “ series, i.e. has
angle head cyls, big main crank, but is
equipped with an aerobatic sump and
induction very similar to the BPA Cold Air
Induction. In my shop, anyway, there is NO
difference between an experimental engine
and a certified one as far as the dimensions,
inspection, record keeping, tolerances and
so forth are concerned. The difference is in
what parts we put in the engine. Some of
them MAY not be PMA.
There is also only 1 grade of engine and
that is NEW CLEARANCE LIMITS. It will say
exactly that in the records and it will stand
an inspection by any place you want to
send it. Exception is to a mid-time repaired
engine ( like a prop strike inspection ).
Then we will use the “ SERVICE LIMITS “
tolerances to return the engine to service
FOR TIME TO CONT. Currently, our engine
prices are approximately 10% below the
Factory Net price for a REMAN except the
modified ones are higher because of the
flow work, Cold Air, and the forged HC
pistons. I want to give you something to
think about.
Scenario: you send in a core engine to the
factory for a REMAN. They dis-assemble
your core, rework your rods, etc. put all
these parts in a parts bin and build another
REMAN. Do you really think you got a “
ZERO TIME ENGINE “. Only the Factories
can get away with that crap. The reason for
all this dissertation is to alarm you to the
fact that a $7000-8000- “ Overhauled “ 540
Lycoming is probably not going to be very
much of an engine. It’s your call; It’s your
Airplane; It’s your hard work and money: I
personally would like to eliminate at least
one of the unknowns on the first flight of a
home built airplane. The only thing you can
be absolutely sure of is the engine, and
then only when it has been  inspected and
overhauled by reputable people, or
yourself, if you have the skill, knowledge,
and resources.”
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IAC 2002 Hall of Fame Inductees

Aviationisms for pilots
We have a perfect record in aviation: we never left one up there!
If the wings are travelling faster than the fuselage, it’s probably a

helicopter - and unsafe. 
Flashlights are tubular metal containers kept in a flight bag for the

purpose of storing dead batteries.
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Ben Ellis*
Chairman
19 Thistledene, Thames Ditton, Surrey
KT7 OYH. Tel: 020 8398 2114
Fax: 020 8224 3540 Mobile: 07711 821249
E-mail: benellis@aol.com

Jen Buckenham
Membership Secretary
Glebe House, 15 New Road, Anahilt, Co Down
BT26 6ND. Tel/Fax: 02892 639801. 
E-mail: membership@aerobatics.org.uk

Alan Cassidy*
Head of Contest Organisation
18 Woodhurst Road, Maidenhead, Berks SL6 8TF. 
Tel: 01628 637732 Fax: 01628 777083
E-mail: contests@aerobatics.org.uk

Steve Green 
Judging Co-ordinator
25 Rowland Close, Wallingford, Oxon OX10 8LA
Tel: 01491 824999 (day) 01491 836645 (eve) 
E-mail: SteveGreenSRG@aol.com

Eric Marsh*
Keeper of Trophies
Cavendish Hotel, Baslow, Bakewell, 
Derbyshire DE4 1SP
Tel: 01246 582311 Fax: 01246 582312
E-mail: info@cavendish-hotel.net

Anne Sandford
Treasurer
Folliotts, River Road, Taplow, Bucks SL6 0BJ 
Tel: 01628 773117
E-mail: aesandford@yahoo.co.uk

Nick Wakefield
Company Secretary
3 Ladyplace Cottages, Honey Lane, Burchetts
Green, Berks SL6 6RF. Tel: 01628 823927 
E-mail: nickwakef@aol.com

Tom Cassells*
Vice Chairman
Hill Top Farmhouse, Upper Dunsforth, 
York YO26 9RU 
Tel: 01423 322563 (day) Tel: 01423 324435 (eve)
E-mail: tom@skyboard.co.uk

Nick Buckenham*
Website design etc.
Glebe House, 15 New Road, Anahilt,
Co Down BT26 6ND 
Tel/Fax: 02892 639801 Mobile: 07773 768386 
E-mail: nickbuckenham@clara.co.uk

Andy Cunningham*
Glider Representative
10 Westcombe Avenue
West Wimbledon, London SW20 0RQ
Tel 020 8947 3876
e-mail ac@toucandental.com

Tony Lloyd
News Review Editor
70 South Road, Hockley, Birmingham B18 5LD
Tel: 0121 303 3785 Fax: 0121 303 4881
E-mail: tony_w_lloyd@birmingham.gov.uk

Gareth Roberts*
Public Relations
‘Hirons’, 25 Olney Road, Emberton, 
Olney, Bucks MK46 5BX
Tel: 01908 213751 (day) Tel: 01234 713245 (eve)
E-mail: info@aerobatics.org.uk

Martin Sandford*
Points Tables etc.
Folliotts, River Road, Taplow, Bucks SL6 0BJ 
Tel: 01628 773117
E-mail: martin.sandford@btgplc.com

Mark Walden*
Lattice Cottage, Back Lane, Chalfont St. Giles,
Bucks HP8 4PB. 
Tel: 01494  872009 
E-mail: waldo@onetel.net.uk
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The Editor is always keen to receive
material, both written and pictorial for
publication in BAeA Aerobatics News
Review, the Journal of the British Aerobatic
Association Limited.
Contributions should usually be original and
previously unpublished. Previously
published material will be used at the
Editor’s discretion in order to facilitate
dissemination and exchange of information,
opinions and ideas of interest and concern
to aerobatics enthusiasts. 
Articles should be sent to the Editor (Tony
Lloyd - 70 South Road, Hockley,
Birmingham B18 5LD). If produced using a
wordprocessor, a copy of the document
saved as ‘text only’ on floppy (IBM or Mac
Compatible). E-mails may also be sent direct
to sarah@ashurstwood.demon.co.uk but with
a courtesy copy by snail-mail to Tony too
please.
Deadline dates for articles and advertising in
2003 are on the 1st of: April, June, August,
October and 15 November
Opinions expressed by contributors are not
necessarily those of the Editor or of the
British Aerobatic Association. 
Any portion of BAeA Aerobatics News
Review may be reproduced without written
permission provided that due
acknowledgement of the source is made at
the time of republication.

ADVERTISING
Classified advertisements are chargeable per
issue at the rate of 5p/word, subject to a
minimum charge of £2.00. Display
advertising: Colour: full page £125.00; half
page £75.00; quarter page £35.00. Black and
white: full page £100; half page £50.00;
quarter page £25. Surcharge if
artwork/screen print required. All
advertisements for publication should be

sent to the Editor, together with a remittance
payable to ‘British Aerobatic Association’.
Acceptance of advertising does not
constitute any guarantee or endorsement of
goods or services so advertised.

INTERNET AND E-MAIL
General enquiries to the BAeA can be made
via E-Mail using:
info@aerobatics.org.uk 
or visit our website at:
http://www.aerobatics.org.uk 
Other people who can be reached via the
Internet are: 
chairman@aerobatics.org.uk 
(Ben Ellis)
contests@aerobatics.org.uk (Alan C)
gliders@aerobatics.org.uk (John G)
membership@aerobatics.org.uk 
(Jen B)

FAI COMPETITION LICENCES
Applications for issue or renewal of FAI
competition licences should be directed to
Jen Buckenham (address on next page).
The fee is £2. Renewal applicants, please
enclose license for stamping.

MEMBERSHIP
Annual membership of the British Aerobatic
Association Limited, fees for 2002 are:

Full (Competition) £60
Corporate £30
Associate £30
Glider Members £45

An application form can be obtained from
the Membership Secretary, Jen Buckenham
or the BAeA website. Please notify all
details of change of address, telephone
number, etc to Jen at the address on the
next page, or by e-mail.

CONTRIBUTOR’S GUIDE

Note: Directors of the BAeA are marked with a *
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SukhoiSukhoi

As the current World Champion Aerobatic aircraft, Sukhoi again
swept the board at the recent European Aerobatic Championships.
Sukhoi finished 1st, 2nd, 4th overall as well as winning the overall
team prizes for men and women. The overall winner was Ramon
Alonso of Spain and notably two-seat Su-29 aircraft came 11th

and 12th overall against the World’s best single-seaters!!

For the best aerobatic aircraft in the World contact:

Again, European Aerobatic ChampionAgain, European Aerobatic Champion

Richard Goode Aerobatics 
Head Office: Newport House, Almeley, Hereford HR3 6LL. 

Tel: +44 (0)1544 322200  Fax: +44 (0)1544 322208
E-mail: richard.goode@russianaeros.com   www.russianaeros.com

Operations: White Waltham Airfield, Maidenhead, Berks
EUROPEAN AGENT FOR SUKHOI AIRCRAFT
WORLD AGENT FOR VEDENEYEV ENGINES

Above: Avon School
of Flying – Ben Ellis

Podium – Steve & Paul
– Graham Hill

Above: Matadors – Graham Hill
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