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THE PREZ PAGE
In last month's newsletter we announced the November 8th
Buzz-in at Addison, the November 25th meeting at AirPark
(about 3 miles west on Highway 544 from Preston Road) at
the regular time of 0730 PM (OK - Charlie), and our Xmas
get together on December 16th, a Tuesday night at 1930
hours (see - Charlie), same place--at Airpark .
. The Buzz-in was greati and so was wandering around talking
to the members and guests. I'm sure everyone there enjoyed
it very much.
At ciur last meeting, Charlie Penry brought the club's mimeograph machine that we have not used for a couple of years.
Charlie has cleaned it up like new and our club needs to
sell it. Please help. It's- a Gestetner Model 320 that
operates by hand or motor. A new one costs about $1600.
Ours is well worth $250, and we need to sell it and not
just let it sit around. After all, the $250 might pay for
the refurb of our printing machine.
Dick discusses our new officers for 1981, and I am sure we
all will pledge our support for the coming year.
I am, and have been, very grateful to various members who
have helped, assisted, and supported our club this past
year. Now we must pitch in and continue to assist the
new officers for 1981.
Sincerely,
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THE VICE PAGE

Dennis Swenson's excellent.movie and slide presentation of Oshkosh '80
at our October meeting was well worth the price of admission! The soundtrack alone was worthy of acclaim. Those FAA boys (& girls) really deserve credit for the good work they do at Oshkosh each year. (For those of
you who missed it, Dennis's soundtrack was a recording of the 2-way conversations which took place during a peak traffic period at Oshk;osh ---some of which was very funny. ) Thanks again, Dennis !
Cur fly-in at Addison was great fun, and those of you who missed it did
not get to see an excellent turnout of planes and enthusiasts. I'd like
to again thank Hap Buce for his generosity in allowing us to convene at
his hangar, in which he brewed us some tasty coffee which he served with
donuts.
At our November meeting at Airpark on November 25 at 7:30, Francis Richardson will school us on a simple, economical electrical system. We'll
have a short movie on Bell Helicopter's X'VlS -- a plane(??) with some
rather unusual flying characteristics! Then we will have a seminar on
aircraft metalworking. Riveting will be demonstrated, and during the
break y'all can try your hand at it. Other aspects of the subject will
also be covered.

.
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Don't forget -- December meetin at Airpark on December 16 at 7:30! (I
am reminding you 'cause there will be no December newsletter).
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As 1980 is
down, we can look back a little and
see that it
been a very successful year in regard
to indivi
1
ievement. In fact, it has been an
exceptional year. Not only have we had several new
custom builts get airborne, but we have also seen much
activitv on the restoration front. We also have some
that would classify as "getting mighty close 11 , "making
excellent progress", "back at it hot and heavy", and
(last but IH:'.'t least) a bunch of "just getting start.eds".
If you stir· all of these together with the number of
members participating in fly-ins, the average meeting
attendance, and a few other factors, you might come up
with what might be called a "chapter activity factor".
I may be a little prejudiced, but it certainly seems
to me that Chapter 168 has shown up pretty well.
It might be well to remember that things don't "just
happen".
It takes effort, dedication, enthusiasm,
perspiration, salesmanship, coordination, inspiration,
planning, study, imagination, friendship, foresight,
and perhaps a half-dozen other ingredients that have
contributed to another successful year of Sport Aviation in the metroplex.
One aspect that I note with increasing satisfaction
each year is the progressively mounting level of
acceptance of Sport Aviation by governmental bodies,
the public at large, and the entire aviation community.
As each year passes, we can observe a snowballing effect
that is generated by various types of press coverage of
our activities, along with the interfacing of our many
members in personal contacts with the public at large.
All these factors project a public image of maturity,
good management, and responsibility. One of the best
barometers of opinion is in the insurance industry, a
group whose lifeblood is in cold statistics. This is
an ever-improving area that has come a long, long way
from the pin feather days of EA..A..
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It's probably even more important that we continue to
individually and collectively maintain and enhance our
public image. One of the first places to start is to
be an active member of EAA locally and nationally. The
simple act of promptly paying or renewing your dues is
not a little thing really. It demonstrates that you
willing to put your money where your mouth is, that
you truly do believe whole-heartedly in preserving
individual liberty
th regard to the right to pursue
the recreational aspects of flying.
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The sheer weight of numbers is something that government people, as well as the general public, understand
and respect. This is just as true on a local basis as
it is nationally or internationally. To put it a little
more plainly, it's either a resounding vote of confidence
for your chapter leaders, or it's a slap in the face.
Most of us like to hang on to a buck as long as possible,
whether we like to admit it or not, but when it comes to
renewing your chapter dues that's not the time to grab
the eagle by the neck and squeeze.-Xnd you brand new
chapter members, if you don't belong to the national
EAA organization you are cheating yourself.
If you are saying to yourself, "Well, that's easy to
say, but why should I? What's in it for me?" Here's
what's in it for you: One of the largest and certainly
one of the most active aviation organizations there is
anywhere. Some organizations justify their existence
by a super-critical, negative approach to everything.
They always have to'have a "whipping boy" to vent their
editorial spleen on, whether it's government, airlines,
or whatever. Can't you just imagine how you would
react if every time you came in contact with an individual that they launched into violent criticism of your
every act and thought? A positive approach that gives
credit where due and says, "Here are facts that you may
not have and let's reason this thing out with full consideration of both sides," is the reason that EAA is so
effective in dealing with the FAA.
Still another reason (one that you can see and feel each
month) is the EAA magazine, Sport Aviation. If you have
never seen it, you've missed out on the best in the
business. It's not only educational, it's also highly
entertaining. Instead of a steady diet of warmed over

pilot reports (so-called) of half a million dollar
airplanes that only corporations can afford, you have
an almost endless variety of subjects to choose from.
You'll also enjoy some really outstanding aviation
color photography that will clean our your corpuscle
sludge in a hur
Remember, too, that the national EAA encompasses not
only custom builts, but also antiques, aerobatics,
racing, soaring, hang gliding, ultra-lights, rotary
wing, warbirds, early birds, and replicas. It' also
international in scope and truly is a bridge of understanding and friendship with aviation enthusiasts
everywhere.
The point is--they need you and you need them. "They"
means your local and national EAA organizations. By
your simply writing a small check and joining, you
give both of them the tools to work for you, so please
show your approval and support by writing that check
(or checks) right now while it's on your mind. Okay?
In case you missed our last regular meeting on October 28th at the Skyline Recreation Center, the first
order of business was the election of chapter officers.
We had an exceptional slate of members that consented
to say "yes" v:hen called on and this was reflected in
the very close results, which was a virtual toss up for
each position. The elective margin in every case was
less than 3% of our total membership. Don't forget
those that weren't the plurality winners this year
though. There will 'be the need for candidates again
next year, too, and the very fact that they said "yes"
this year makes them worthy of our sincere gratitude.
In case you don't know our chapter officers, well let
me introduce you to them: Our new president, LARRY
GRIMM came here from San Antonio a few short years
back. Larry works for Texas Oil and Gas as a Mechanical Engineer, and he and his family live in Plano.
His project was an all-wood Cavalier 102.5, a two
place side by side low wing with fixed gear. It is
powered with a Lye. 0-290 (125 hp). He recently
flew it for the first time this summer and when he
took it to its first fly-in at Kerrville in September
he brought home the trophy for the Best Low Wing.
It's a foregone conclusion that he'll have lots more

trophies to keep it company, as he has an exceptionally
fine airplane. We all got a chuckle out of the airborne
bassinet they rigged up to carry their youngster in
comfort in the baggage compartment of the Cavalier to
and from Kerrville.
A little over a year ago~ FRANCIS RICHARDSON and I went
to Larry's house to make a aesignee inspection on the
Cavalier and we came away very impressed by the quality
of his work and the very excellent records he had kept
of every step of his work. I think it's reasonable to
assume he'll tend to chapter business in the same efficient manner. If we all pitch in and help, we can make
his handling of
job a pleasure.
If everyone sits
back and lets !!Jack" or "George" do it, the job will be
a burden.
·
Our new Vice President is JOHN HARAST. John came here
from Chicago a couple of years backand brought his
Mitchell wing project and a lot of enthusiasm for EAA
and the project with him. His Mitchell wing is just
about ready for cover now, with a first flight date
not too far away. His youthful vitality and enthusiasm brings a fresh new dimension to our chapter activities and broadens the scope of members' interests in
things that fly. The ultra-light age is on us now
and all signs point to ever-increasing popularity.
This means that our chapter should be ready with
information about ultra-lights and a place and voice
in chapter activities that encompasses their interests,
too.
Don't forget that the vice prez doesn't just simply
backstop the prez in case he can't be there to preside.
He's the one that has the job of getting a program
together for our regular meetings. Often this means
having a standby program on tap in case the #1 program
craters at the last minute. This is really too much
to hang on one man's neck all year, so how about two
or three of you offering to help John work up these
programs on either a regular or irregular basis during
the year? If any of you have any pet subjects or ideas
for programs, just get in touch with John and he'll take
it from there.
As an example, DENNIS _SWENSON came up with a super idea
at our last meeting, with -tne simultaneous side by side
screening of both slides and movies of OSH along with

the tape recording of "Fantastic Friday" of OSH tower
talk. That was really great. There are a number of
variations of this theme that could be used with great
effectiveness.

Our new Secretary is 11 Smilin' CHARLEY" ZELLNER, who
also served well as our Treasurer last year. The year
before that he handled our coffee and cookie bar (that
JIM HAMILTON and his wife have done so faithfully this
past year). Charley has been a long time member of
Chapter 168 and
1 through the years no one has ever
had to ask Charley to help. He's always ready to give
someone a hand or take on a job, big or small. His
project over the years has been the Taylor Monoplane,
one of the original VW powered designs. (It's a single
place low wing, originally designed and flown in England.)
Charley's replacement at the Treasurer spot is ROBERT
CLARK. This is Bob's first chapter office, but he served
on the team that has done the collating, printing, and
mailing of the chapter newsletter. Bob's no stranger to
responsibility, though, as he's chief honcho out at the
Carrollton Square D plant and he also has an M.E. with
his name. Bob's project is a wide body, folding wing
Thorp T-18. He started it last winter and was going
great on it when the long hot summer came on the scene.
He now has his fuselage up on the gear, with some other
components of the wing and tail made. Bob is the one
that will handle your check for chapter dues for 1981.
In case you be forgotten, 1981 dues are due now and are
$9.00, plus $1.00 fo~ the overhaul of our chapter owned
offset printing press ($10.00 total). Make your checks
payable to "EAA Chapter 168", and if you'd rather mail
your check instead of bringing it to the meeting just
mail it to P.O. Box 168 in Addison, Texas 75001 (same
box number as our chapter number). Be sure to update
your aadress if necessary. The Post Office Department
doesn't forward third class mail.
That's our leaders for 1981, boys and girls. Again,
we not only should, but we must give them our support
and help. There's no better way to get the most out
of EAA than to get involved and help do some job that
needs doing and give a little of yourself and your time.
Incidentally, we have two Bob Clark's in our chapter.
The other one is a banker and did outstanding duty as
our chapter photographer until a little over a year
ago. He's had to put EAA activities on the back burner

7

since then, as his wife (Betty) has had some very
serious medical problems, including a heart attack.
Here's hoping things will go better for them in the
months ahead and they'll be back among us soon.

My wife and I just got back from a much needed few
days of rest in Honolulu. It took us three days to
get on Braniff's Big Orange, as all 421 seats were
sold out the first two days and nearly so on the
third.
(We "non.,:revsn only get on when there are
no more 11 revenue-·ers 11 wanting seats.) It had been
six years since our last trip out there, and we
thoroughly enjoyed every moment. I took advantage
of the quiet to do a little writing. On the way
home I rode back with CARL ROWLAND, a long time EAAer
and former chapter m'emEer. He ana his son, STUART,
(a 168 member) are building a Starduster Too:-which
is currently out at JIM and MIKE SWICK's hangar at
Aero Country Airport-.-There Too was started in
WARREN TILMAN's jig up at Denton (along with seven
of us others) a few years back. In the years in
between, he moved up to Whitewright, built a new
home, recovered and overhauled his J-3 Cub, etc.,
but he and Stuart plan to get it flying in the
months ahead as Carl retires in August of next year
and will need a 747 substitute to keep busy with.
Needless to say, I was in hog heaven to get back
up on the flight deck of ol' Big 'Un. What a
fantastic airplane it is! Boy, how I wish I could
have had another five years of seeing the world
from the front end of a 747!
Chapter 168's Saturday Buz-in
Ole man weather finally cooperated and provided us
with one of our most beautiful days of the year.
Not a cloud in a fall blue sky and a slight breeze
greeted those members that had planned to attend.
Some members arrived before 0830 and the last group
to fly in from AirPark was delayed until 1130.
We had Soneiais (plural), Hyperbipes (plural), T-18,
Taylorcraft,l-PL-4, Starduster, NA-64, Avros (plural),
Howard, Bunk\r, Baby Great Lakes, Volksplane, Fly
Babies (plur!l), Swift, and on and on. If I missed
your plane,'¥ offer apologies.
It was one of the best attended affairs we have held
for some ti~e and by 1330 the prop-wash was ankle deep.

I didn't depart until after 1400 and there were still
several groups gathered to share their experiences
and interests.
Don't forget our next meeting at AirPark on November
25th on the west side in the operations building.

Dick

~
*

*

* BU L L E T I N

* * *

As you could probably tell, Dick did not write the last
part about our buzz-in. Dick went home a little after
0200 PM. By 0500 PM, he became very ill and was taken
to the hospital Saturday evening. He had a very serious
stomach operation on Monday and as of Tuesday noon, he
is declared out of 4anger and starting his recovery. We
all wish you well, Dick. Have a speedy recovery. We
expect many more years of your "Hangar Echoes" and your
natural ability to spell a yarn about ole Chapter 168,
its members, planes, the fly-ins, buzz-ins, and the many
subjects that intrigue people whose interest is flying.

Lew

THE BLAKESBURG REPORT
by Mutt & Peggy Way
In 1976 we took our first Oshkosh vacation.

It seemed perfectly

logical, to me, that we go to Oshkosh for our vacation in 1977. By
June 1978, plans having already been made for Oshkosh '78, Peggy
started making little remarks like "Bill and Martha went to Hawaii"
or "so and so are going to the mountains on vacation" or "do you think
there are people that go on a va.cation without looking at airplanes?".
This type of mumbling intensified as "Oshkosh '79" plans were made.
I finally agreed, being a nice person, that 1980 would be the year that
we would vacation in the monntains.
Missing Oshkosh 1 81) was a terrible shock to me, but knowing we
would soon be in the mountains around Blakesburg, Iowa made it somehow
better. Would you be Li.eve that Peggy noticed there were no mountains?
It's a long, long drive across Iowa, Nebraska and Colorado but she got
to see her old mountain::,, just as soon as we got through looking at
antique airplanes.
I suspect there is more than a little antique airplane buff in
anyone who flif:?S or is interested in flying" Some of us are infected
by this disease more than others. For those who are hopelessly afflicted, the annual fly-in at Antique Field at Blakesburg, Iowa is like
a little bit of heaven.
Blakesburg is about 80 miles (by air) southeast of Des Moines, in
the most beautiful green hill country I've ever seen. The terrain
doesn't lend itself well for your typical air strip, but 2100 feet with
a hump in the middle seems appropriate for the flying machines that
attend this event. The airplanes were grouped together in a parking
area of mown natural grass. The entire field seems to have been carved
out of the wilderness. The antiques were parked on the ridge east of
th13 field, the transportation type aircraft {some referred to them as
"Spam cans") were parked OJ:) the west side at the north end of the field
kinda out of sight, as it were.
The Dallas/Fort Worth area was well represented and several were
overheard comparing this to the Denton Antique Fly-In. It is our
opinion that the two events are entirely different. The AA.~ Fly-In is
closed to the public with only members being allowed on the field.
This seems to limit the commercialism and makes for a relaxed family
reunion type atmosphere. There is noticeably less abuse of the aircraft
on display.
Most of those who fly in stay right on the field. The Blakesburg
Lions Club prepares good home cooked meals and someone caters an evening meal, which allows a choice.
The activities are relaxed and related to old airplanes, their
restoration and maintenance with chapter meetings scheduled by the various state chapters. There is plenty of time, weather permitting, for
buddy rides, fly-bys, formation flights, etc.
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There were two original 40 hp. Cubs with open air seating, no
brakes and tail skids.
There was alsoan oriqinally restored 'I'ravelaire OX-5 powered without brakes and the original type tail skid, all
safe-ty wire was brass and the control cables were soldered as delivered
from the factory.
A half dozen or more Monocoupes (I wish someone would develop a set
of plans for a homebuilt similar to the Monocoupe, with an 0235 or 0320
Lycoming - this would be an interesting project), 5 Howards, 3 gull-wing
Stinsons, an array of Waco cabin and open cockpit machines, a Bird Biplane, a couple of Fleets-and something few have seen, a Butler Blackhawk.
The Butler was built by the Butler Corporation, better known for
their steel buildings.
This was a beautiful restoration of a rare biplane.
This is just a small example of the many unusual and rare birds
on display.
The most exciting (for us) was the arrival of three Hatz Biplanes.

•rhe original built by John Hatz of Gleason 1 Wisconsin, another from
Gleason built by Marty Schmunk and a plans built from Gardner, Kansas,
built by Bob Shindler.
So.far there are 13 flying (no 2 alike). Yes,
folks, I know this
not an a.nti.que but
looks riaht a.t. horne dt an
antique fly-in as well as an EAA fly-in"
We got to fly and "oh wow!",
we haven I t come dm•m
This time it was from the back seat of John's
plane (the origianl).
It flies even better than a Swift!
The origihQl
was powered by an 85 Continental which performed satisfactorily, but
poor climb performance and was later replaced by an 0320 Lycoming.
This
· greatly improved the climb performance -:md doubled the gas comsumption.
The other two present at Blakesburg were powered by 0235 Lycoming.
This
is probably the best power plant fo~ the Hatz, it is readily available,
relatively inexpensive and pretty economical to operate.
The plans
allow for an 18 gallon tank in the center section.
If a larger engine
is installed it bec~aes necessary to find a place for additional fuel.
The main purpose of this story was to put my stamp of approval on
the Blakesburg Fly-In - everyone knows of my endorsement of the Hatz
Biplane.
Talking to John and flying his plane probably reduced my
building time by at least 12 months plus saving enough money to foot
"most of" the cost of our trip to and through the mountains.
If you enjoy walking around old airplanes, go to the AAA Convention
at Blakesburg.
If you fly in, be sure to take your tent and sleeping
bag - the nearest facilities are in Ottumwa, about 25 or 30 miles by
shuttle van.
You'll be glad you went!
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In selecting the propeller, the first determination
should he to establish the diameter . of the prope!Ue'l".
The diameter of the propeller can be calculated by
using this formula;
.

Get The
Maximum
Perfor a c.
From ou
Air lane

-;,..-P--.-.Diameter(D) = K -✓
.
N2 V
where D is in feet, K is a constant ( use 318 for metal : ~
propellers, and 285 for wood. propellers) , . P is the maxi- .
mum brake horsepower of the engine at sea level,-· V
is the speed of thie airplane in miles pel' hour of n;aximum hp, and N is the maximum speed of the enginl in:" · ,
revolutions pei· minute. For example, let's· a.ssum~ a. .
typical homebuilt has a maximum speed of 120 mph,
with a 65-hp engine turning at 2600 rpm. Using these .
values in the above formula, the diameter is:

ByL. G. Tucker, EAA 11791

= 53.6 in., or approximately 54 in- .
The next step should be to •determine the pitch of
the propeller after selecting the diamet~r. Fig, 1. illustrates how the pitch of the propeller can ·be 'determined to obtain the maximum efficiency whiclr .a lso .
means the maximum performance. In using this chart,
speciaJ care should be taken to make ce1iain :that the
point on t he curve does not slip off on the back side
of the chart Where the efficiency drops off rapidly. Now,
let's determine the desired pitch for this 54-in:c:h ~propeller. The ratio V/ND; where V is the velocity in feet,
N is revolution.s per second, and D is · the diameter in
feet, is: 176/42.3 x 5.33
.765. Using the
~
318~165 /26002 x 120

109 Lilac Ave., Pittsburgh, Pennsylvania
AM STJRE that most of us in flying light airplanes
have many times wished that we had more horsepower
in our little four-cylinder engines. Naturally, there is
very little that we can do toward increasing the power
from a given engine, but frequently we can get additional performance by careful.ly selecting the diameter
and pitch of the propeller to suit the power and speed
of the airplane. This selection is quite weal estab:lished
with production airplanes, but with experimental air-
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0.7

0.8

0.9

' .765, the pitch should be equal to the diameter of the
propeller in ' order to hit the peak of the efficiency
curve. The pitch, expressed in inches, for this prbpeller is 54-inches.

Sufficient data is not often available with an untried
airplane to make these calculations as described. Under
these conditions, the next best thing to do is to obtain
a propeller that has approximately the correct diameter
and pitch. A test flight will then give the necessary data
so that a more accurate determination can be made regarding the diameter and pitch. Again, I would like to
caution you in selecting the pitch and diameter to stay
on the up side of the curve so that a sharp drop in propeller efficiency does not occur. As a word of caution,
do not take off with an untried propeller unless the engine turns up fast enough to develop the required horsepower. A crude estima te is that the full-throttle run-up
on the ground should be almost equal to the cruisin,g
rpm. For example, if an engine is designed for an
economical cruise of 2250 rpm, then the full-t hrottle
run-up on the ground should be almost 2250 rpm.
I am sure that many airplanes flying. today would
operate more smoothly if t he propellers were· more
accurately balanced. The average homebuilder is not
equipped with precision balancing equipment for aircraft propellers. A simple mechanism that does allow
one to balance a propeller very accurately is seen in
Fig. 2. The . first item in making this yoke is to take
special care in assuming that the yoke is balanced. The
knife edge should be adj usted so that it is very close to
the c_e nter of gravity of the propeller, but be certain that
it is above the center of gravity so that when the propeller is balanced on the knife ed,ge it will be in a stable
condition and wiU not upset. With a smooth level anvii
and a sharp knife edge, a small piece of paper will cause
the propeUer to move. When the propeller is acc urately
balanced, the hub will be resting in a leve,l position. Usually the final adjustment to get an accurately balanced
blade can be obtained by adding another coat of va rnish
or anti-glare paint to the blade on the light side.
To summarize, I am sure many owners of lightplanes
would benefit greatly if they would check their propellers
to determine if they have the correct diameter, the correct pitch for maximum efficiency, and that the propeller
is accurately balanced.
@

With Propeller Ba lanced

Top Of Hub Will Be Level
Bolt with Knife

Pivot Blade (Polish)

· PROPELLER

Use inside calipers or dividers to
accurately center pivot locate point
just above

C. G. of p~ier

Technical ort by Sill Blake

Fig. 2

ROBABLY NO part of a homebuilt
P
airplane can scare ·a builder off
more than th,e idea o{ forming a bub-

The clamping ring is pl.Jced upside
down on the top of the oven. Note
the basement window in the side of
the ovfln, and the air valve on the top
of the ring.

Ready. for heating and blowing, the
piexiglas sheet is fitted in the l:l·mping ring.

The winning bubble before removal from the clamping ring.

Separated from
the clamping

ring, the bub,
ble is ready
for trimming.
8
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ble canopy. And yet, if the builder
was able- to finish his airplane up to
that point, he shouldn't let that little
item defeat him. Through trial and
error, I was able to make that too.
I built an oven out of brown untem~
pered ½ in. Masonite. This material
came in 4 x 6 ft. sheets and was obtained from a moving company for
free; they said it was used to line box
cars and they just hauled the excess
to the dump. The box, or oven, is 3 x
3 x 6 ft. long. I used 1 x 2 in. wood
frames to stiffen the Masonite. The
top and bottom were left open for reasons I'll explain later. I had an extra
steel basement window that I framed
in on one side so that it was· removable. The sides of the boxes were assembled with 2 in. flat head wood
screws, three on a side-just enough
to hold the box together and still
make it easier to take apart to store.
The lid was made to just lay on the
box. The interior of the box was lined
with two inches of fiberglas stapled
to the Masorijte, and the whole box
cost less than $5.00.
A 3.5 cu. ft. air compressor with a
10 gal. storage is sufficient if you
have done a good job of sealing the
leaks. Twenty pounds of pressure is
plenty also.
Fred Schmitt, one of our local Chapter 227 members, came up with a tinner's butane stove, a length of hose,
and a tank. The first attempt at blowing, electrical rubber tape was used
for gaskets around the glass and stuck
to the wood frame with contact cement. ·w e used 3/16 x 2 in. roundhead bolts with washers, top and bottom, to secure the clamping strip
down every two inches. This was mistake number one. Th«r bolts should
have been located every inch. At any
rate, we used the clamping strip for
the lid and blew down. We used a
small oven thermometer hanging from
the· inside to watch the· temperature,
and when it read 280 degrees we started blowing. We got a beautiful bubble
about six inches deep when we lost
control and it popped a hole in the
largest part. There was a hot spot
directly over the burner that caused
that one place to blow. The next time
around, when the temperature got to
290 degrees, we shut off the burner. ·
This time it shattered around the
edges.
So, with a depleted pocketbook, I
sat and read and talked plexiglas for
a couple of months. Then I got up
enough funds and courage to try again.
This time, we put two pipes through
the box 16 in. frdm the't~p. The plexi-

Some
Expe ·iences
In B10

By Dallas Y. Alldredge
EAA 22744
816 Cornwall
Waterloo, Iowa

glas plywood form was laid on this
with the exposed plexiglas side up.
The lid was lined with fiberglas insulation and laid on the top, and we
fired up. This time we got a bubble
nine inches high when we lost air
pressure and discovered the plexiglas natl torn loose from the form at
the bolt holes on both sides at the
widest part. We removed the clamping form and laid the unclamped
sheet back in the oven and fired up
to 325 degrees whereupon the sheet
went back flat again.
In order to salvage the sheet, we
made a new cut-out one inch smaller
than the old, and used twice as many
screws (144) one inch apart. We also
found that the heat cal.liSes the rubbertape gasket to flatten out, as does the
plexigla:s, causing all the bolts to be

1
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loose, and that was one reason it
pulled away under pressure.
The fourth try was made the next
day. After heating the plexiglas in the
oven to 300 degrees, we shut it down,
took out the form, and retightened
all the screws, then put it back in
again and fired up. This time we ran
the temperature to 325 degrees, blew
the canopy slowly until it got 13 in.
high, then held it there while someone took off the lid, shut down the
burner, and opened the garage door
for ventilation and cooling. This time
we were i.successful. We now had a
canopy 54 in. long, 13 in. high, and
18 in. wide.
Here are some of the things we
found by trial and error. The clamping
bolts must not be more than one inch
apart. Use no less than ¾ in. ply-

wood for the ,plexiglas form. Pre-heat
the oven to make sure everything inside is hot. The top of the box is hotter, and to keep the top of the bubble
from getting too hot, lift the lid and
vent off excess heat at the critical
moment. Raise the box off the floor
about five inches to leave an air space
so the stove can get air for combustion. Keep water and extinguisher
handy; we had no trouble with fire,
but it pays to be prepared. We did
this in the garage instead of the basement, so if anything caught fire we
could open the door and drag it out.
If a movie could have been made
of the three men sitting in fro nt of
the oven window watching the thermo:neter, the sc.und and picture would
be worth the chips. In fact, it would
make a good EAA instructional movie.
I feel that I have a $100.00 canopy
for $50.00 worth of material. This includes three sheets of plexiglas, two
of which were damaged beyond repair. We used 1/s in. unshrunk plexiglas bought at a paint store; they will
cut a 2 x 5 ft. piece for $2.00 per sq. ft.
Cutting the plexiglas was always a
big thdll because I always wondered
if it would crack! It did not! I found
that a router with a 1/s in. bit was the
best thing for cutting it except that
you can't cut straight lines veny easily
on cur ved surfaces. On· these I held
my breath and used a variabie speed
saber saw set at its lowest speed with
a fine tooth blade in it. As for drilling
plexiglas, I never did find a safe way.
I tried grinding drills with .a negative
rake, etc., and finally weiit back to
drilling a small hole first and then
enlarging it with larger drills. This
takes a lot of time beca~ of so
many bolts required.
I experimented with different methods of fastening the fiberglas skirt to
the plexiglas and found that if the
plexiglas is roughened up with sandpaper, the fiberglas tape and r ei.sin
really bonds to it. I used a strip of one
inch fiberglas tape around the inside
and outside overlapping the plexiglas
½ in. to secure the skirt to the bubble.
The three tracks that the bubble
slides on are made from ½ in. square
aluminum tubing two feet long with a
3/16 in. slit sawed on one side. The
square tubes were obtained from a
storm window manufacturer who used
them for uprights in aluminum porch
railings. The sliders were made from
"T" -shaped pieces of micarta and bolted to the· bubble through the 3/ 16 in.
slot cut in the ·s quare tube. The edging
for the bubble was made from aluminum extrusions from a storm door
manufacturer .

The bubble was covered with protec•
tive masking tape, the flange trimmed
off, and then placed atop the fuselage where aluminum scr~n was fitted around t he gap bei'ween the bubble .ind fvselage, and moulding plaster applied over the screen.

After the moulding p I a s t e r was
smoothed to t he correct contour, paste
wax was appl ied and two layers of fiberglas laid on. Four layers were
used around the edges and areas that
needed reinforcing.

The bu bblqi is mated to the fiberglas
skirt and mounted on the tracks.

The completed Taylor ''Monoplane",
N-8160, with the sleek sliding bubble
canopy fitted.
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7103 Madison
St. Charles, Missouri
Layout Engineer, Electrical Installation
McDonnell-Douglas Aircraft

AN electrical system in your h,omebuilt is
IwingNSTALLING
not merely sticking light bulbs in any handy spot on the
tip and rudder, then taping the wires to any available
piece of structure. The job may look good, and the lights
may come on when the switch is thrown, but are those
wires going to stay put? A loose wire or wires rubbing or
chafing on a piece of sharp metal will soon rub through to
the bare wire, short out, and set up the sequence for a fire
in the air. This we do not need!
Routing those wires will entail thought, planning,
forming single wires into wire bundles and fastening the
bundles properly to the aircraft struct'.1re. The friendly
inspector will be much happier at seeing a pw fessional
installation rather than a mess of loose wires fastened to the
structure by friction tape or string bummed from the
nei3hborhood grocer. The large aircraft manufacturers have
entire departments of people who do nothing but design
and improve wire irn1tallations in their aircraft. If the big
manufacturer considers the electrical installation that important, then we in the homebuilding field should treat it
with the same high degree of respect. Therefore, the
following paragraphs are basics gleaned from thousands of
pages of wiring procedures of the "big boys," but can be
applied to the safe electrical installation in small planes.
The Wire Bundle

A wire bundle in the aircraft industry is one or more
single wires bound together hy string ties or, in some cases,
encased in a waterproof sheathing. A large heavy wire
bundle may be given many coats of braided covering, while
a smaller bundle is tied together with a flat tough Dacron
string. Most of the small homebuilts will fall under the
latter category. As to the type and gauge of wire to be used,
the wiring schematic will normally specify this.
In some instances, the wire bundles must be free to
move directionaliy with doors, landing gear, or movable
control surfaces. This type of installation calls for
protecting the wire bundle against the elements as well as
rubbing and chafing. This is accomplished by wrapping or
otherwise enclosing the bundle in the danger area with a
tough, waterproof vinyl plastic. This can be either tape or
an easily flexed tube.
A wire bundle must never be routed in close proximity
with control cables or tubes, and must also be pro tected
wherever it passes over sharp edges or through holes. This is
done by covering the edge of the hole with a piece of
alligator grommet as used in the industry or by splitting a
piece of heavy plastic tubing and bonding to the sharp edge.
A potential disaster area is where a loose bundle is free to
rub on a sharp , uncovered edge. Sooner or later the
covering will wear through, and-!
When routing the bundle in the airplane, care must be<
taken not to bend the bundle too sharply. If the bundle is
22
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not broken upon installation, vibrations working on the
bundle will tend to break wires by increasing and decreasing
the bundle's bend radius. The action would be much like
metal fatigue. A good rule of thumb to follow when
bending the bundle around curves is: The curve radius is
ten times the bundle diameter (10 x dia.). If the bundle is
one-half inch in diameter, the bend radius is five inches
minimum . If the bundle is one inch in diameter, the
minimum radius would be ten inches.
Bundle Clamps
The most commonly used types of clamps are the
"loop" and the "square." Both types have either a single or
double "tailpiece" for fastening to the structure. Both are
formed from thin met al strap with a rubber cushion cover
to protect the wires. The mounting holes in the tailpiece are
normally No. 10, although larger holes can be obtained in
the larger-size clamps. Clamps must be of a size that will
grip the bundle firmly without crushing the wires, and yet
tight enough to prevent movement within the clamp itself.
All clamps must be mounted to the structure with
aircraft-quality bo!ts, washers, and locknuts.
The clamp can be mounted to the primary aircraft
structure in a variety of ways to obtain the proper bundle
direction. The clamp may be mounted to a small right-angle
bracket or straight tab, which is in turn riveted, welded, or
bolted to the structure. When bolted, remember--aircraftquality hardware! Care must also be taken not to weaken
primary structure by the indiscriminate drilling of holes.
When in doubt, reinforce the area with gussets, straps,
doublers or, if in wood, blocks and plywood plates,.
Cl2mps may also be "butterflied" from one clamp to
another. Example: one clamp is fastened to the structure
and its tailpiece is bolted to the tailpiece of a clamp
carrying the wire bundle.
Square clamps are used to flatten a bundle where it
passes through a greatly restricted area such as between
structural members or between two pieces of electrical
equipment. However, restricted areas such as this are not
likely to be found on the smaller homebuilts. We mention it
only to aid someone who some day may get into a bind due
to poor planning of his routing.
One way to plan the actual routing is with string. Here
it is forgivable to scrounge from the grocer. String the wire
from its point of origin to its point of termination. By using
string, actual wire lengths can also be determined. If you
have the slightest intention of ever installing an electrical
system on the plane at a later date, plan ahead! One thing
to do during construction is to install plastic conduits in
areas you know will later be inaccessible. Later it will be a
simple matter to fish the wires through the conduit.
Drip Loops
• '-- Bundles coming from above an electrical connector or
termination point should have a drip loop formed in the

VINYL TAPE OR TUBE
WIR E BUNDLF.
AI RCRAF T STRUCTURI;

CLAMPS "BUTTERFLIED"
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,,
\

',

•

1'~

'
'---.':._~,

,,,,r;;;1 ""'""'"'

__ ,.,-··

ELECTRICA

TOR

(Continued on next page)
WIRE BUNDLE INSTALLATIO N
DRAWING (PRODUCTION AIRCRAFT)

SPORT AVIATION

23

bundle. This is accomplished by having just enough slack in
the routing to allow the bundle to go down below the
connector a few inches and back up, forming a 180-degree
bend. The connecto.r should further be protected hy
wrapping from the connector (dotted lines on illustrations)
to the bottom of the drip loop . This will allow moisture to
drip off the bottom of the loop rather than to seep into the
connector proper.
Spacers

Spacers are merely short lengths of steel tubing used to
set the clamp away from any surface on which the bundle
may tend to rub. It is also used where more than one
bundle may take the same routing path. As the illustration
shows, the bundles are stacked rather than put under one
large unwieldy clamp. In order to restrict the length of
spacers, keep them under one inch in length and make sure
they fit without play or wobble over the bolt being used.

Routing Over Doors

Here again, most of the small airplanes wm not be
concerned with moving bundles over a landing-gear door,
etc. However, for a builder who may be faced with such an
installation, here is a point to remember. Always route the
bundle over the door hinge as parallel to the hinge line as
possible. This will allow the bundle to roll with the door
movement rather than to flex back and forth at right
angles. Clamps should be planned and installed with the
door in an open position to allow for just enough slack in
the bundle so it may roll with the door action. When in
doubt here, build a small mock-up to check the bundle
action as the door is cycled. In all cases, the bundle must be
protected in the area of movement by wrapping in plastic
tape (industrial SPIRAP). Clamp securely on each side of
the area where the bundle rolls over the hinge.
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