
Coffee break or tea time as the case 
may be, the process pauses at eleven 
and four during airplane building 
days. Usually, it is a moment shared 
by phone with the question, “What 
are you doing?” In the beginning I 
set out to describe the process of the 
moment, creating blanks, flanging 
ribs, adding lightening holes, and 
so many other processes in the steps 
toward a finished aircraft. Trying to 
give meaning to these seemed to con-
sume most of the time until time for 
the next break and in reality started 
to become a verbal version of how to 
build an airplane.

This is not what a phone break 
is for and more than was wanted. 
Finally, “Drilling holes” became the 
standard reply to report shop activ-
ity. This seems to sum up so much of 
what is involved in building an all-
metal aircraft that it is an apt title for 
this column for Recreational flyer.

It is my intention to describe [with 
pictures] some ways one might go 
about scratch building an all metal, 
aircraft. The aircraft that is the basis 
of these promised articles is a single 
place Zenith model. Of the Zenith 
designs, this has never been popular 
and really, I know of only two com-
pleted. One of these was the proto-
type and the other no longer exists. 

Throughout, it must be remem-
bered that I am not a craftsperson. 
Actually, I am the archetype klutz. 
What would be easily accomplished 
by someone who might reasonably 
be expected to be building a plane 
borders on the impossible for me. 
Even drilling ‘oles straight with a 
hand drill is impossible. The result 

is that time that might be reasonably 
spent on actual construction is spent 
on jigs and tooling. I hope, then, that 
this tale of miss starts and dead ends 
is interesting and constructive, if for 
no other reason than to show a path 
not to take.

For this first venture, here are 
some references that I have enjoyed, 
appreciated and used. Carol Smith 
expertise is formula racecars but as 
he writes he is quick to point out 
that at the level at which he operates 
aircraft techniques and hardware are 
de rigueur. His “Engineer to Win” 
[pub MBI Publishing Company; ISBN  
0-87938-186-8] has about as good an 
introduction to metallurgy as can be 
found. He covers iron steel and for we 
airplane people; aluminum. He goes 
on to design with a lot of good tips. 
For instance he has as good an expla-
nation for using a tube instead of a 
solid shaft to carry a torsional load as 
I have read. His “Nuts, Bolts, Fasten-
ers, and Plumbing” [pub MBI Pub-

lishing company; ISBN 0-87938-406-9] 
has lots of basic design like the first 
book but then goes into just what the 
title suggests. It’s all good airplane 
stuff with information about AN and 
Grade 8 bolts and where one might 
use either and most importantly 
“Why”. Rivets and riveting is covered 
with detail about using modern set-
from-one-side rivets such as Cherry-
Max. Plumbing fittings and hoses are 
covered. This book is as good as good 
a “How to do it” as one can find. You 
can tell, I like Smith’s view of doing 
airplane things even though he works 
in a parallel discipline.

“Aircraft Sheet Metal” by Nick 
Bonacci is an old standard. My pres-
ent copy is 8 and a half by eleven but 
I used to have the same thing in a 
smaller format. There is a lot of old 
information but also a lot of theory 
that probably doesn’t apply to most 
of us in our own shops. For instance, 
Bonacci gives the setbacks for bend-
ing every thickness of sheet 
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New Executive
The new exectutive has been elected. 
They are: 
President – Tim Nicholas
Vice President – John Macready
Secretary – Gerald Ohm
Program Director – Cyril Henderson
Custodian – Alex Doughty
Director – Peter Klein
Director – Tedd MacHenry

Remembrance Day Fly-By
Don Hubble is organizing a fly-by 

for the Remembrance day.  The RV 
Group will also be performing the 
fly-by as well.   

COPA AGM
The COPA national membership 
AGM meeting will be held in Lang-
ley next year.  They are expecting 400 
delegates.  

New Runway at CYNJ
The new runway in Langley is 

pretty much ready to go, and should 

be available soon. 

Airspace
New airspaces came into affect for 29 
July 2010 as well as a outline of current 
changes. New charts available 19 July. 
Watch the Turn and Bank for more.

Regional Director Needed
A new RAAC Regional Director for BC 
is needed. Any nominees should be for-
warded to Marina at  Head office.

Airplane Pictures
Lynn Walker is working on a wall of 
planes. If you want your picture on the 
wall or have founding members’ planes 
pictures please contact her. 8 x 10, 5 x 7, 7 
x 8 or 4 x 6 frame sizes are available.

Turbi
Ray Colley and Alex Routh are approved 
check pilots on the Turbi. Please see them 
if you want to fly. The Turbi is to be used 
for by members for personal use only. No 
istructional time permitted.

Enviro-guy (or gal) sought
The DAPCOM committee is looking for 
an Envirnomental Chairman. If you have 
some knowledge in this area and have a 
few hours to spare monthly give them a 
hand.

Pancake Breakfast Helpers
If you would like to help out during 
our pnacake breakfasts please give your 
name to Joan Cox, so that we may if 
needed. Contact her at jr_rosicox@telus.
net or leave a message at 604-596-7635. 
The next pancake breakfast is Breakfast 
September 12th.

New Pilot License Reminder!
Pilots: if you have not made an applica-
tion for the Aviation Booklet Licence yet 
you must do so before the end of the year 
as the old paper licence will no longer be 
valid in the new year and that you may 
not be able to exercise the privilege to fly 
without the new booklet form license.

 

News and Stuff

Drilling Holes
Bill Weir

Elevator Rigging
From the EAA Technical Counsellor

and Coot Builder’s Newsletter
It’s a good idea not to have too much play in your 

elevator system. One way to test for this is to tie the con-
trol stick in the full forward (nose down) position. Place 
a straight-edge on top of the stabilizer at the outboard 
hinge position and let it project out over the elevator. 
While holding gentle downward pressure on the trail-
ing edge, measure the distance from it up to the straight 
edge. Repeat this measurement with gentle upward 
pressure on the trailing edge, keeping the control stick 
secured full forward. The difference is the approximate 
free play in the elevator sytem. My old Coot had 1” of 
play from this measurement. Even with only 50 percent 
static balance weights on the elevators, I never had any 
flutter in the system flying at 100 mph. Carl Anderson 
brought this to my attention, and he wonders how much 
play other builders are finding with their Coots. My new 
on has only half as much play, and I think that would be a 
much better criterion to shoot for, especially if you expect 
to exceed 100 mph

Checking the Fuel Pump
Melvin Shaffere as taken from the  Coupe Capers

EAA Technical Counsellor News
On my way to the airport, I had the thought that a 

good way to check the fuel pump would be to turn on the 
electric boost pump (which pressurizes the system) and 
check for leaks around the mechanical pump and plumb-
ing. I will never fly a Coupe again without doing this.

After turning on the pump, I immediately smelled 
gasoline. A quick look at the pump showed it drupping 
fuel. The culprit turned out to be that little screw which is 
used as a capture point for the safety wire to the cap bolt. 
For reasons unknown, it was loose. 

I did not check to see if this screw is on the suction or 
pressure side of the pump, but neither would be good.

Morover, in a Coupe with only the mechanical pump, 
there is no way that this device can be checked under 
pressure in a preflight. Prop wash would blow the fuel 
away before it would become visible, even if you were 
foolish enought to stand in front of the whirling prop to 
take a look. Chalk up another advantage for getting rid of 
that fuselage fuel tank and installing the electric backup 
pump.



RECREATIONAL AIRCRAFT 
ASSOCIATION OF CANADA

Vancouver Chapter 85

General Meeting Tuesday 5 October 
2010

Executives Attending: John Macready, 
Tim Nicholas, Jean Prior, Rob Prior, 
Gerald Ohm, Roy Taylor, Eric Munzer, 
Cyril Henderson . In all, 36 persons 
attended.

Presentation: President Tim called the 
meeting to order at 19:35

Visitors: 3 visitors from BCIT 

Correspondence: None

Treasury:  No Treasures report.

Membership: Rob reported we have 74 
members as of tonight.  David Mars-
den is taking over as membership 
chairman.

Buildings: Daniel Weikam is stepping 
down, and Tom Boulanger is taking 
over

Library: Nothing new to report, pic-

tures are coming along 

Vice-President: Remembrance Day cer-
emony is in need of volunteers.  Con-
tact John to get involved.  

Chapter Aircraft: The Turbi 6.6 hours 
in September.  The new prop should 
be on sometime this week.  Helmut has 
offered to sell his Jodel to the club for 
$10,000, then selling the Turbi to help 
pay for it.  The Jodel has 37 hours.
 
DapCom: Bi-Annual meeting tomor-
row October 6th.  The Embree house is 
almost complete.  There will be a tender 
going out this fall for the interior.  Terry 
Wilshire is stepping down in December.  
A replacement is needed, and must be 
a RAA Chapter 85 member.  Meetings 
are the last Thursday of every month 
in the Coffee Shop. Pancake breakfast 
is prepared by RAA Oct. 10th.
.
RAAC:  A representative is need for the 
BC region.  Props incorporated propel-
ler should contact

Newsletter: 20th of the month is the 
cut-off.  Material is needed.

Program: 3 DVD’s on spin/stall acci-
dents. Next month Dave Marsden 

will be speaking about winglets, and 
aerodynamics, or Sean & Tim will talk 
about the Yukon trip

Old Business: None

New Business: Newly elected Execu-
tive is:

President – Tim Nicholas
Vice President – John Macready
Secretary – Gerald Ohm
Program Director – Cyril Henderson
Custodian – Alex Doughty
Director – Peter Klein
Director – Tedd MacHenry
Stan Carlisle passed away recently.  He 
was an early RAA member and had 
built a Fly-Baby. A poem by Stan is 
at the back of the Round House. Don 
Hubble is organizing a fly-by for the 
Remembrance day.  The RV Group will 
also be performing the fly-by as well.   
The COPA national membership AGM 
meeting will be held in Langley next 
year.  They are expecting 400 delegates.  
Tim Cole is the … The new runway in 
Langley is pretty much ready to go, 
and should be available soon. 

Call for adjournment
Gerard and Tedd seconded
Adjourn: At 20:37

In a flight control system there are 
many factors to consider. The designer 
of a light aeroplane system will usu-
ally opt for cables or push pull rods 
as the means of communicating the 
pilot’s commands to the elevators, aile-
rons, and rudder. In so doing he must 
assess the force needed to overcome 
the airloads on each of these surfaces, 
and arrange the gearing in the control 
system to ensure that the pilot can in 
fact apply sufficient force. 

In the case of the light planes that 
most of us build and fly, the pilot has 
no difficulty in overcoming the air-
loads on the control surfaces. Consid-
ering that the pilot can push or pull 
on the stick with a force of 150 lbs or 
so it is clear that there is enough effort 
to handle the airloads on the elevators 
of a typical light aircraft, and the same 
will apply to directional and lateral 
system. If these stops are located at the 
aft end of the run then the entire system 
must withstand this considerable force. 

With a gear ratio of 6 to 1 this amounts 
to 1800 lbs, necessitating massive pro-
portions for the cables, pushrods, bell-
cranks, and their supports, simply to 
resist the pilot’s maximum capability. 
This is just one of the reasons that the 
certifying authorities stipulate a mini-
mum diameter of 1/8 inch for primary 
control systems.

As amateur designers and build-
ers, we are not bound by such consid-
erations. Nevertheless, it is sensible 
to respect these if possible. The wisest 
action is to provide stops at the stick 
itself, which are strong enough to resist 
the maximum effort the pilot can apply. 
If this is done, then the system elements 
downstream are insulated from these 
very large forces and can be propor-
tioned solely against the much smaller 
surface loads themselves.

Positioning these massive stops 
as the stick or wheel is usually quite 
easy, both for the elevator and aileron 
controls. With the rudder however it is 
more difficult, and one must consider 
the case of the pilot applying maximum 
effort at the same time to each pedal, as 
for example, during fierce braking to 
avoid running of the end of the runway. 

Each foot is level with the other and no 
system of stops will work in this event. 

For this reason it is frequently neces-
sary for the loads to travel right along 
the run to the rudder control arm itself. 
This can be avoided if the pedals are 
mounted on a rudder bar - however, it 
frequently becomes difficult to install 
toe brakes on such an arrangement. 
One solution is to install heel brakes 
as are fitted to the Super Cub, among 
others.

Even if one is able to install Stops 
at the pilot’s end of the run it is still a 
good idea to provide others at the sur-
faces themselves. These can be much 
less massive and should be set a little 
wider than those at the fronts. The pur-
pose of these is to reduce the risk of 
damage during initial rigging, or when 
the surfaces may stop in gusty weather 
when parked and with out the control 
lock installed.

Wherever the stops are located it 
is an excellent idea to face the contact-
ing surfaces with something resilient 
to soften the impact. I have cut up a 
hockey puck to provide such material, 
which can be easily attached by ordi-
nary hardware epoxy glue.

Control Stops
Mike Davy

aluminum. One of the things about 
this book is that its illustrations seem 
to be copied into every book dealing 
with sheet metal aircraft that have 
ever been published. I think it is a 
book we are supposed to have even if 
we use other sources for the informa-
tion we need.

Its price has all but removed wood 
from the list of materials for aircraft 
building. However, for those die-
hards who persist, “Wood Handbook 
– Wood as an engineering Material” 
published by the Forest Products Lab-
oratory of the USDA lists the physical 
and mechanical properties of various 
species of lumber and the many ways 
this information in the creation of 
wooden structures, including air-
planes. Information about fasteners 
and glues is also included. Lee Valley 
Tools Ltd. is carrying this book which 
makes it easy to acquire.

Lee Valley Tools Ltd. started as a 
mail order company a few years ago 
now has retail stores in the main cities 
across Canada. Their phone number 
is 1-800-668-8767 and why I am listing 
this is because they publish a terrific 
catalogue. Start with the wanted pro-
cess and search for the tool or know 
what tools exist and realize what 
process can be undertaken. It works 
both ways. Lee Valley is of wood 
working tools, which are ideal for 
many processes involving aluminum. 
For instance, a carbide tipped circu-
lar saw works very well for alumi-
num extrusions. Another catalogue, 
although this one features home shop 
machine tools, is the one from Busy 
Bee Tools. Their phone is 1-800-461-
2879 and they, too, have stores across 
Canada. Busy Bee is a source of that 
little horizontal – and vertical - band 
saw that so many of the shops I’m 

allowed into, have. I use mine, too.
There are a couple other refer-

ences that should not be overlooked. 
One is AC41-13 from the FAA [the US 
equivalent of Transport Canada]. This 
is the standard “How to repair an 
airplane” book. It follows, that this is 
the how to build it in the first place. It 
can be sourced from Leavens Aviation 
Inc. [1-800-263-6142] and is so widely 
held by RAA members that one can 
discuss process over the phone with a 
fellow member and both be looking at 
the same page.

RAA’s own, “The RAA Amateur 
Built Aircraft Manual” is a book that 
needs to be at hand right at the begin-
ning of the airplane building process. 
Not that it is about drilling holes, but 
it does let the builder know how he is 
to interface with inspections during 
building and finally with Transport 
Canada.


