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Building the Yak-3
One of the most recent warbirds to arrive on the New Zealand scene is Graeme Frew’s immaculately rebuilt Yak-3. The project has been 8 years in the making and
is now a frequent sight in our skies following its debut appearance at Warbirds Over Wanaka this year. The aircraft presents as ‘better than new’ and is a credit to
Graeme and all those who have been involved in the project. Contributing to this feature article for KiwiFlyer are Graeme as the owner, Frank Parker as the test pilot,
and Gavin Conroy as the photographer. Viewer discretion required: The Yak is now for sale and further reading may result in a desire to purchase it.

Gavin Conroy

Graeme Frew at the controls with a lucky passenger in the back seat. In this case it’s nephew Daniel Frew (who spent 3 years working on
the project as part of the team at JEM Aviation). The wonderful noise up front is courtesy of a 27 litre V-12.

TO THIS DAY I can’t really say how I
feel about the process of building a world
class WW II fighter like the Yak-3. Perhaps
“It was the best of times - it was the worst
of times” might be the most accurate
description.
A rebuild of this magnitude shouldn’t
be taken lightly. There are an amazing
number of pitfalls, side tracks and
unforeseen expenses involved and it is
well documented how difficult it is to
accurately estimate the man-hours required
for a rebuild of any aircraft, even after an
engineering survey.
With all that in mind I still felt some
satisfaction when the container arrived at
Omaka in early November 2004 with my
Yak project securely inside.
Mike Nicholls and a small team of
volunteers set about the task of returning
this low time airframe back to the air.
Unfortunately it soon became evident
that the state of the project had been
considerably over represented by the
previous owner. The completed wing that
was supposedly “ready to fly” had major
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issues with panel damage and came with
the optional extra of a crack in the rear
spar that had been painted over. The “skim
coat of bog” that had only been applied
to smooth what was an otherwise typically
rough Russian panel finish actually was
20mm deep in places and there was another
crack that had been welded and painted
over in the wheel well.
Thankfully none of these problems
were insurmountable for Mike and his
indomitable crew and the wing has ended
up looking better than new after much
paint-stripping, bog removal, panel and
spar replacement.
Jay McIntyre and his company JEM
Aviation took over the project in late 2008
after it became evident that if I wanted
a world class rebuild it was going to take
much more time and effort than originally
anticipated.
It was always my intent to install a
second seat in the Yak. My thoughts were
that it would make the Yak more saleable
if the owner was able to share with others
the experience of flying in one of the
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best dogfighters of the Second World
War. To this end I was very fortunate
to meet a structural engineer who was
prepared to tackle the task of designing a
modification to the fuselage. Unfortunately
the engineering drawings for the new
build Yaks are long gone so it required a
unique approach where we measured the
fuselage tube dimensions and thickness
and effectively reverse engineered the
results into a rather expensive computer
programme. The engineer was very
impressed that the original design was so
expertly executed with slide rule and pencil.
After a number of attempts we finally
had a design that maximised the room
available to the passenger while returning
the structural rigidity to original. It is
amazing that removing two diagonal tubes
behind the pilot’s seat reduced the torsional
strength of the fuselage by 25%. I find it
interesting that all the other two seat new
build Yaks currently certified and flying
round the world have only some extra
gusseting in the rear cockpit to make up for
the removal of this important structure.
www.kiwiflyer.co.nz

During the build I also took the
decision to raise the windscreen 40 mm at
the suggestion of the original new build
project engineer and test pilot. I figured if
it was ever going to be done then this was
the time. Obviously it meant extra time
and further expense in that the original
windscreen and canopy would no longer fit
and along with a new sliding rear canopy
would have to be scratch built. This was
accomplished with great ingenuity by
Daniel Frew who along with Dick Veale
spent three years full time on the project.
With a project of this magnitude
there were always going to be hurdles
to overcome and I wasn’t disappointed.
Some of the more interesting challenges
in no particular order were centred around
the need to rebuild or scratch build
such things as the coolant radiator, cowl
supports, pneumatic system, engine cowls,
carburettor inlet system, wing root inlets,
propellor spinner and many and various
fairings.
The engine ended up being another
drama in that it had been represented as
being ready to turn the key on but in fact
required a full overhaul. I figured it was the
heart of the project so why wonder every
time you went flying if it was going to keep
going or not. Joe Yancey in California did a
wonderful job on the overhaul and to date
the engine has run beautifully. I think after
25 flight hours it is just about run in now.
Chris O’Connor handled the wiring and
electrical system and installed the radio and
transponder in a new panel. Thankfully
and unusually for this project much of the
original wiring could be re-used and small
hiccups such as not being able to match
the temperature probe to the coolant gauge
were overcome with relative ease.
The engine arrived in early 2010 and
Dick tackled the installation and plumbing
of the engine and its myriad of systems
while Daniel toiled away on the fuselage

structure. The wing and gear had been
completed to a high standard prior to
this and included that revised pneumatic
system. I had decided to carry on with the
previous owner’s intent to install Cleveland
brakes on Cessna 402 wheels and Daniel
designed and built a new rudder pedal
arrangement featuring toe brakes made
from Nanchang rudder pedals at Jay’s
suggestion. Despite some performance
anxiety the brakes have worked out great.
To quote someone who should know
“They’d be good on the Focke Wulf, the
P-40 could do with them and they wouldn’t
hurt on the Harvard either!”
During this time Safe Air assembled the
new old stock DC-3 prop for me and apart
from clipping the blades it was one of the
pleasant surprises that was as advertised
and came in on budget.
Despite all these travails, by March
2012 we were ready to turn the key on
what effectively is a brand new aeroplane.
I couldn’t be happier with the standard
of the build and know that all the
modifications I have had incorporated will
make this a very useable high performance
fighter. The Yak has given pretty much
trouble free service to date and I think that
is a testament to the fact that everything
was done right the first time.
So what were the best and worst of
times? I think the week where it was
discovered there was some corrosion in
the prop shaft, the new radio didn’t work
and the second attempt at the rear canopy
didn’t fit by 5mm would be a candidate
for the worst of times. Seeing the Yak fly
for the first time after 8 years of effort
certainly rates as one of the high points for
me to date.
The Yak is currently for sale so if
anyone wants to own a V-12 fighter built to
the highest standard then now is the time
to get in touch on 021 141 0099 or
email: frew-frontrow@xtra.co.nz
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Graeme Frew
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Finite Element Analysis of the fuselage structure
highlighted a weakness in other typical rear seat
designs which was avoided in this conversion.

Captions:
1. Checking the back seat for ergonomics.
The conversion was designed to
maximise passenger room whilst
maintaining original structural rigidity.
2. Fuselage fit-out in progress.
3. The fully overhauled engine going in.
4. Logically grouped and elegant
VFR instrumentation.
5. Livery taking shape as the painting
process nears an end.
6. First engine run - if only the
picture had a soundtrack.

6

KiwiFlyer is focused on the NZ aviation community and marketplace. Phone Michael on 0800 535 937 to discuss how we can help your business.

7

KiwiFlyer

KiwiFlyer Feature

Flying the Yak-3: The Test Pilot
SOME seven years back I was asked to assist with test flying a new
the Harvard and P-40 have a cockpit flap and gear selector next to
aircraft on the scene, a Yak-3. This particular aircraft had started
each other operating in the same sense. Obviously the engineers
life as a Yak-11 trainer, itself a 1950’s development from the WW
won that discussion).
II Yak-3, (resourceful people these Soviets). The aircraft had been
The test flying followed the normal progression, basic flight
liberated from the Egyptian
regime, stalling, advanced
military, partially reworked in
handling (wingovers, higher
Russia and the UK and ended
speeds, G stalls) on to aerobatics
up at Pioneer Restorations as a
and high speed. From the first
project on behalf of Ray Hanna.
flights it was obvious that this
The fuselage had been reworked
aircraft was a performer. With
to a single seat and an Allison
the same power as the P-40 it
engine replaced the original 800
is about 70% of the weight and
hp Russian radial.
size and goes accordingly. It is a
As an almost first of type the
finely balanced aircraft, 1000 hp
test flight approval required a full
but no rudder trim, and it’s not
flight review and 10 hours flying.
needed. You don’t use any more
The first post rebuild flight was
rudder than a Cessna 180. In fact
completed by John Lamont who
the aircraft hardly needs elevator
declared all was okay and the
trim - it is adjusted after gear up
Gavin Conroy
keys then came my way to work
and again at gear down.
Test piloting is a serious role, but there’s also some fun to be had.
through the test flight program
One aspect of this aircraft
and put some time on it.
was the ground support required. There is no onboard air pump so
The Yak is best described as Spartan. Gear and flaps, in Russian
the pneumatics require charging each flight (air leaks didn’t help),
tradition, are pneumatic (apparently hydraulic fluid freezes on the
and with no parking brake, chocks are required. I guess there were
steppes), ancillary controls such as cooler shutters are operated by
plenty of Ivan or Ahmed conscripts to fulfill these chores in its
cables and hand wheels reminiscent of an airship or submarine. The
military career.
cockpit is cozy - there is no doubt that you are part of this aircraft
While this aircraft flight program proceeded smoothly we did
and the ergonomics are reasonable. (It never stops amazing me how
encounter problems such as pneumatics already mentioned, oil

are more prangs from high speed taxi checks than landings”. I don’t
temperatures (it eventuated the oil cooler was not up to spec.) and
need to find out for myself !
that Achilles heel of most Warbirds, comms !
Time to go, line up, final checks, smoothly apply the power and
Fast forward to 2012 and Graeme Frew asked if I could test fly
we’re off. As stated above the Yak-3 has a brisk performance and in
his Yak-3 project. This had been in progress for 8 years. In fact I
no time we are over the field at 1500 feet for a few orbits to check
had considered buying the project and Graeme beat me to it, then
the basics. This is followed by
I almost became part of it in
an approach to the stall, check
the early years. To this day I’m
that speed, stall handling and
not sure if that was good or bad
recovery – all good. Next we’re
fortune.
off to Woodbourne to make use
I had the opportunity to
of their several thousand acres
review the aircraft at JEM
of grass for a few circuits. First
Aviation Omaka over the
landing, bit of a skip, or it may
preceding 12 months while
have been the ‘Woodbourne
working on another project.
Bump’, then with a little
There was no doubt as to the
confidence, back to Omaka.
workmanship and thoroughness
of the rebuild.
Apart from a few pneumatics
issues, seems a trend here, it’s
So to the big day which
smiles all round and the pilot
had inevitable delays, much
says, “not sure, the rudder trim
to Graeme’s chagrin. We start
Gavin Conroy
may need a tweak, otherwise
with a good brief with the
Test flying item number 37. Flies upside down. Check.
don’t change anything”.
engineers (and owner in this
The next few flights follow the test flight schedule, expanding
case – who happens to be an engineer – a double whammy)
the envelope to full stalling regime and full aerobatics. This
cockpit familiarisation, work through checklists, start, taxi, run-up,
is a pilot’s aircraft - a delight to fly. The controls are light and
shutdown. Then some more cockpit time, back to the checklists,
responsive, and the performance is exciting. Maybe I should have
review the emergency procedures, all good PPL flight preparation !
been involved eight years ago?
Time for flight. I start with a few medium speed taxi runs to
check ground handling and braking. Note medium, no more than
Frank Parker
e: Frankly@xtra.co.nz
30-40 knots. Keith Skilling, one of my mentors once told me “there

If your aircraft
needs some care, we can
help breathe new life into it.
Classic Aircraft Specialists

All Fabric services and restoration work undertaken
Material suppliers for all fabric requirements

Paint Stripping l Corrosion Removal
Paint Refinishing l Interior Refurbishment
l
l
l

Fabric, Metal and Composite
Fixed Wing and Helicopters
Tiger Moths to Corporate Jets
All to a better than new standard that
you will be proud of for years to come.

We use and supply
Superflite FAA approved
Aircraft Paint Systems
for fabric, metal
and composite aircraft.

USA

Award Winning Fabric
Covering and Finish System

www.pacificaerocoatings.com
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Graeme and all those who contributed to the rebuild project over 8 years can be deservedly proud of their creation which looks, sounds, and flies magnificently.

Flying the Yak-3: The Owner
I CAN VIVIDLY remember watching
Frank Parker putting the Yak-3 that Arthur
Dovey now owns through its paces at
Ardmore some seven years ago. What must
it be like in that cockpit sitting behind that
close cowled Allison? The Yak had that
wonderful V12 growl, great looks and what
seemed from the outside looking in, as
performance to burn.
I can now attest many years, dollars and
hair follicles later that the Yak has all those
things and more. I can’t give comparisons
to other high performance Warbirds as
the Yak is my first. I can however quote
well regarded Reno Race pilot Bruce
Lockwood who rates the Yak inferior only
to the Bearcat and Mk XIV Spitfire for
performance “and it’ll beat the Spit low
down” he assured me.
One of the requirements I wanted to
meet with this restoration was to make the
aircraft as useable as possible. By that I
mean an aircraft that you can roll out of the
hangar on any given 8/8ths blue day and
just go and fly without the need for support
equipment, preening and mucking around.
I think Jay and the guys at JEM have
done an amazing job in meeting this goal.
The process in getting the Yak ready to fly
is pretty much the same as with any other
retractable gear and constant speed aircraft.
Once the Yak is out of the hangar a
standard pre-flight familiar to all GA pilots
10
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will see you strapped into the front seat
in no time. The instruments are logically
grouped, easily read and strictly VFR. The
only differences are the precaution of
strapping into a parachute and the little
nervous buzz you get from the anticipation
of lighting up that 27 litre V-12.
Starting the Allison is surprisingly
straightforward but never fails to give me a
sense of satisfaction. A couple of shooters
of avgas with the electric primer, mags on
and throttle cracked, hold the inertial starter
switch on for 15 seconds and then flick the
starter engage switch up and it is job done
- well don’t forget to take the mixture lever
through to ‘Auto Rich’ when the engine
fires. The engine is amazingly smooth
considering all the bits flinging themselves
around in there and especially considering
that it is hard mounted to the airframe.
With the oil cooler closed and the
coolant radiator door in ‘Auto’ things are
soon up to temp and you are ready to
taxi. An electric compressor keeps the
pneumatics for gear and flap operations
topped up.
Flying the Yak would have to be the
most fun I’ve ever had in an aircraft. It
is probably easier to land than a Harvard
due to that lockable tail-wheel, a wide
track undercarriage and pedal mounted
Cleveland brakes. But it is in air that this
aircraft makes a permanent mark on you.

Please support our advertisers and tell them you saw their advertisement in KiwiFlyer.

The controls are wonderfully harmonised
and effective throughout the aircraft’s
considerable range of speed. The stall is
pretty benign, though she will drop a wing
on the unwary. The only vice is a well
reported tendency to flick roll when loaded
up at low speed but I am finding with more
exposure I can sense the onset of that
foible.
It is in aerobatics that this aircraft
excels. It has power to burn, it will roll
with a Kittyhawk or FW-190, accelerate
with the best and climb with an urgency
to get home. Soviet Fighter Ace Alexander
Pokryshkin’s mantra of Airspeed-Altitude
–Manoeuvre-Fire might well have been
the design brief for Yakovlev. French
pilots flying in Russia rated it above all
other fighters they operated and I figure
with around 100 kills in their Yak 3s they
probably knew what they were on about.
This is flying in its purest sense and it
accentuates with positivity all the things
that drew me to the obsession that is
aviation over 30 years ago. But you know I
am considerably biased in my view. There
now exists the opportunity to own this
wonderful aeroplane for yourself. If you
want to try it out, even if just to make sure
I’m not having you on, then give me a call
sometime on 021 141 0099.
Graeme Frew

11

KiwiFlyer

HELISPECS
helicopter maintenance limited

celebrating 30 years of maintaining working helicopters

HELISPRAY by HELISPECS
the originator of the carbon fibre boom concept

for Robinson R44

l Lightweight, 72kg with 4hp
Honda l Low mass oscillation
absorbing carbon fibre booms
l All stainless / carbon fibre
construction means zero
corrosion l Fast and simple
installation and removal
l Single boom isolation option

for AS350 B2, B3,
and Super C
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Graeme’s Yak-3 made its debut appearance at Warbirds Over Wanaka this year, shown above forming up behind an RNZAF Hercules prior to the show.

Flying the Yak-3: The Photographer
OVER THE past few years I have had the pleasure of seeing a
Yak-3 restored to flying condition at Omaka airfield.
On March 26, 2012 the aircraft flew for the first time in the
capable hands of Frank Parker. Graeme Frew was in the back of
a Nanchang chase plane flown by Jay McIntyre of JEM Aviation
so they could keep an eye on things - and if Frank had any issues
they were not too far away should a visual inspection be required.
Following that flight Frank said “It is perfect, don’t change a thing”
which is huge credit to JEM Aviation and to Graeme.
Before the second flight Graeme suggested I go and take some
air to air photos of the Yak-3 which was a great experience. When
involved in flights alongside newly rebuilt aircraft I normally wait
until test flying is almost complete before conducting a photo flight
as sometimes bugs creep in during the initial test flying. But with
this aeroplane, owner and pilot were happy, so off we went.
It was great for Jay to see this aircraft in flight as he flew the
Nanchang camera ship. Jay looked over his shoulder as the Yak-3
closed in and said “hell yeah would you look at that”. Further
testing was carried out along with a couple of minutes worth of
photography, with the Yak performing flawlessly. At that time, the
nose of the aircraft had not been painted so the race was on to be
ready in time for Warbirds Over Wanaka at Easter. Daniel Frew
completed the paintwork, sometimes putting in 20 hours a day
during the lead up to get everything completed in time.
More flights were conducted before Graeme finally flew it to
Wanaka for the airshow. Whilst in Wanaka Frank conducted most
of the display flying with one or two exceptions. Graeme flew in
12

the finale on the Sunday alongside the other talented pilots in WW2
fighters. It was a dream come true and Graeme had a smile a mile
wide following that flight! Graeme also flew the aeroplane during
the air to air photo flight with an RNZAF Hercules on the practice
day. He was the last aircraft to fly behind the Hercules and was
initially held on the ground by air traffic control.
I remember sitting on the Hercules ramp a little bit worried
as we thought something had gone wrong. Graeme is a former
RNZAF Hercules pilot so we waited (I owe you a beer for that
Andrew) for a couple of extra minutes until finally the Yak-3
swooped into view and promptly formed up behind the Hercules.
I could see someone looking over Graeme’s shoulder and assumed
it was Frank but found out later that it was Daniel Frew, Graeme’s
nephew who has spent thousands of hours working on this
aeroplane.
It was smiles all round following the debut at Wanaka, and
the aircraft headed back to Omaka to be checked over following
the show. A couple of weeks later we flew with Graeme again, as
while it was good to get some head-on shots from the Hercules we
wanted other views as well.
The weather was not so great on the day but it did have a
Russian look about it. This ‘average’ day showed we needed one
more go at it, and this time with two people on board and on a
sunny day. So we planned one more flight on May 5 but before that
sortie the opportunity to go for a flight presented itself - something
I dearly wanted to do from the day I found out that this Yak-3
6
would have a second seatMark
fitted.
Tantrum
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We fuelled the aircraft, donned the parachute and got strapped
in. There is more than enough room in the back and boy is it
comfortable. As well, the bubble canopy affords a great view.
Graeme started the aircraft and sitting behind a big V12 engine
as it kicks into life is an unforgettable experience - you just cannot
beat that!!!
Take off was very impressive, we roared off down the runway
and the tail rose very early and we were quickly airborne. We headed
out to the Awatere valley at 1000 feet for some aerobatics, at which
the Yak-3 excels. In no time at all we zipped up to 4000ft for some
aileron rolls, wing overs, loops, four point rolls etc. The Yak-3
performs well in every respect. It has a phenomenal climb rate, the
roll rate is very impressive, and on the way back to Omaka at low
level we were cruising at more than 200 knots. As per usual the
20 minute flight was all over too quickly and before long we were
down wind to land and the landing was perfect.
The Yak-3 exceeded my expectations by a long way. I knew it
was a good fighter known for its beautiful handling qualities and all
of those reports were dead right.
Since May, Graeme has introduced several more people to the
world of Yak-3 flying. The aircraft is currently for sale and I along
with many other aviation enthusiasts here do hope that it can stay
in New Zealand. If you’d like to own and fly one of the best WWII
fighters to be found anywhere on the planet then contact Graeme
to try it out.
Gavin Conroy

l 1000 litre capacity with
room for foaming l Belly
tank incorporating simple one
person installation and removal
l Forward mounted carbon
fibre booms l Optional light
weight carbon fibre tank
l Single boom isolation option
l Accurate, pressure operated
contents gauge in pilot’s
console l Dump doors open
and close from pilot’s controls
for fire fighting and partial
load dumps l Designed by
Operators for Operators
l Competitively priced
l Buy NZ made

R44 BAGGAGE PODS by HELISPECS
l 220 litres capacity per pod
l Light weight - each pod only
weighs 14kg l 250lb structural
load per pod l Vented for
animal carriage l Removable
drain bung for cleaning l
Simple 30 second installation
or removal l Elegant design
and excellent functionality

HELIPOWER by HELISPECS

Battery Installation for Bell 206, AS350, MD369C,D,E,F,530F,600N
l Maintenance free sealed lead acid batteries
l Light weight - 15lb saving over conventional lead acid battery
l 16 amp hours (typical NiCad is only 13 amp hours l Improved starting
l Initial installation $1800+gst l Replacement batteries $700+gst

R44 GROUND
HANDLING WHEELS
l Eliminates twisting loads l Increased skid
clearance l Telescoping handle

Phone Roger at HELISPECS
on 027 498 2812 to discuss
all your helicopter requirements
or email: heli.specs@hotmail.com

Our targeted free circulation to all aircraft owners and the aviation industry ensures that advertising in KiwiFlyer Gets Results.
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