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In This Issue Your Help is Needed
Page 2: Common Sewing Machine Attachments We need your help in identifying
Take a glimpse at the seam folder, puller, and tape homebuilt balloons which consist of a
feeder. These tools are common sewing machine homebuilt envelope fl}gng oKer ab .
accessories used in balloon construction. The costs, factory-built basket. I hyou al;, e'l ul t’h
and benefits of each attachment are discussed. or know of someone who has built suc
a balloon system, please take a moment
Page 4: Homebuilt Tape Feeder to provide us some information.
In a continuation of our Sewing Machine Mail to BBJ the name and address of
Attachments article, we layout the details for an the builder. Even a partial address is
inexpensive tape feeder which mounts under the helpful. If you have a make or model
sewing machine table. This attachment can be built for the balloon, or an ‘N’ number,

from commonly available parts. A minimum of tools | please include that information.

is required for construction. This data is needed because a Federal

Page 9: Envelope Resizing Aviation Administration (FAA) field
office has been reluctant to give an
airworthiness certificate to a builder who
made an envelope to fly over a factory-

Bob Hanway discusses the relationship between area
and volume as a method of resizing envelopes.

Page 9: Letters and Tidbits built basket. This office contends the
Bill Arras is off to Antarctica; a discussion on fuel amount of work performﬁd mn bu;fldlnhg
system components; the NW championship was taken |20 envelope 1}sl.not enough to Jugg yt ﬁ
in a homebuilt balloon; a comment on Part 103 certificate. This position is at odds wit
calculation worksheet. the rules interpretation of many other

FAA field offices.

) ) ) ] With this list of builders we hope to
Details of our experimentation with a low-cost ($100) | minimize this problem in the future.

envelope temperature gauge will be presented. On a
more theoretical bent, we discuss the considerations

for balloon component testing from the perspective

of the builder.

Up and Coming

More details will be printed in a future
issue of BBJ.

A Warning to Readers: This newsletter is dedicated to an open and free exchange of ideas. Neither editor nor
contributors make any claims or warranties as to the appropriate application of these ideas to actual balloon construction.
Some ideas contained here may be unproven and highly experimental. The reader must assume all responsibility and
liability for the use of ideas contained in this newsletter. /gny individual contemplating the construction of a human
carrying balloon or other aircraft is strongly encouraged to séek expert assistance. As with all aircraft the operations of
balloons involve risk. This risk may be significant involving the potential for serious injury or even death. In the United
States balloons are aircraft, subject to the rules and regulations of the Federal Aviation Administration. Readers are
reminded that the building and operation of aircraft generally require specific registrations and certifications. Federal rules
prohibit the commercial use of amateur-built aircraft.
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Figure 9. Construction details of the Guide Plate

attachment plate with epoxy glue or a hot
glue gun. You can find your placement by
holding the guide plate securely in place and
sewing a short length of tape. Adjust the
plate placement until the stitching is centered
down the tape. Then mark the placement of
the guide plate on the attachment plate with a
felt pen. Remove the plate and apply some
hot stick or epoxy glue to hold the two plates
together. To get a good bond, both plates
should be lightly sanded in the glue area.

Some Suggestions

Some tension should be kept on the tape,
but not enough tension that the sewing
machine labors. Also keep the tension low
enough you have no problem with broken
needles or needle strikes on the sewing
machine hooks.

Check each roll of tape before running it
through the machine. Some tape rolls may
have breaks which may or may not be joined
to the next section with a bit of adhesive tape.

With this system, bobbin replacement is a
bit awkward. On my smaller balloons I can
run a full vertical gore length if I start with a
full bobbin set. Give some thought to the
planning of your bobbin use to minimize
replacement mid-seam.

With a bottom tape feeder, the balloon is
constructed upside down. The tape is on the
bottom of the seam construction with the
fabric interior on the top. You might want to
take a moment every so often to look at the
bottom of the seam to ensure consistent
construction. This is the view your public
will see.
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Mathematical Relationship Useful in Resizing Envelopes

By Bob Hanway
5533 Birchhill Rd., Charlotte, NC 28227 CompuServe 71613,313

A simple mathematical relationship allows resizing envelope designs to different volumes.

A useful tool in resizing an envelope is to
recognize the geometrical relationships
between linear dimensions and
volume calculations. Recently, a friend of
mine was getting the dimensions for a hot air
blimp that had a known shape he liked.

He wanted to change the dimensions he had
and build a larger blimp, but didn't know how
much to change the dimensions to give

the desired volume. With some help from my
son (the smart one in the family), we
determined how much the dimensions of the
panels needed to be changed to produce a
desired change in volume. It turned out to be
a rather simple task and one I would like to
share with other home builders who may
someday do something similar,

The basic relationship is that all linear (one
dimension) distances in an envelope pattern
change by a factor ‘x” when the volume
changes by a factor of ‘x cubed’ (x3). This
is true regardless of the shape of the
envelope. In other words, if you want to
increase the volume of an envelope by a
factor of two (double the volume), simply
increase all the linear dimensions of the
panels by a factor equal to the cube root of
two.

As an example, assume that you have an
envelope with a pure cylindrical shape. You

know that it has a volume of 40,000 cu. ft., a
length of 127.32 ft., and a radius of 10 feet.
You want to resize the cylinder to produce
exactly the same shape but with a new volume
of 50,000 cu. ft., so how much should the
linear dimensions for the length and radius
change? The ratio of the two volumes is
1.25. The cube root of 1.25 is 1.077. Thus,
the new radius would be 10.77 feet, and the
new length would be 137.12 feet. Check it
out and see for yourself (the volume of a
cylinder is equal to pi times the radius
squared times the length),

Although the example is for a perfect
cylinder, the relationship exists for any three
dimensional shape. It also is true for
individual panel dimensions, not just the
overall shape dimensions. It also works in the
opposite direction. That is, you can figure a
new volume from changes in the linear
dimensions of resized panels (that keep the
same shape except for their size). For
example, changing the length and width of
panels by a factor of 1.2 changes the volume
by a factor of 1.728. Remember, all
linear dimensions must be changed by the
same ratio to keep the shape the same and to
make this relationship work.

Letters to the Editor and Other Bits of Information

Bill Arras off to Antarctica

Bill has put his other record attempts on
hold as he will be making the first-ever hot
air balloon fights above the interior of the
Southern Continent. Bill will be operating
from the Patriot Hills encampment between
early December and mid-January. The
Patriot Hills camp is operated by a private
company, Adventure Network International
(AND).

Weather conditions in Antarctica are
famously hostile, but the interior areas offer a
mix of weather in the summer. The
encampment experiences gentle or calm
surface wind conditions with temperature
reaching a balmy 32°F,

All balloon equipment, including propane,
must be flown in from Chile. To help reduce
the costs, Bill will be taking one of his
lightweight takedown balloon systems.

Bill reports that ANI is an adventure
outfitter specializing in expeditions to
Antarctica. The Patriot Hills camp is the only
private camp on the continent. Programs
originating from this point include climbs of
Mt. Vinson, and other peaks, plane flights to
the South Pole, photo safaris and ski tours.
This year, beginning December, visitors will
also have the opportunity to take hot air
balloon flights.
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A Question on Fuel Systems
August 10, 1995
Bob,

Question: Any advise on fuel hoses as sold
at Atrcraft Spruce [and Specialty Company]
(or anywhere else)? I need to know pretty
soon as I am beginning to fly more with two
tanks.

Still enjoying the hell out of the BBJ. Keep
it up!

Phillip MacNutt,
4909 Great Divide Drive
Austin, Texas 78736

Editor’s Response:

The materials in the Aircraft Spruce and
Specialty catalog are typically intended for
gasoline, oil and hydraulic lines, not for
propane (LPG). When it comes to fuel
systems I prefer an approach which ‘doesn’t
reinvent the wheel’. This is my approach:

To survey the market use a rally propane
refueling line to took over other pilots’ fuel
systems. That gives an opportunity to look
over different makes and vintages. Ask
questions and decide on a system which best
meets your needs. Then copy it in detail.

For my own systems, I copy the Aerostar
fuel components from a 1990 fuel system. I
use the following items:

Hose: In spite of a few quality control
problems over the last 11 years, I still like the
Aeroquip FC-321 propane hose in 5/1¢ inch
size for main fuel line. The end fittings are
1/4 inch male pipe thread. When I make up
my hoses, I go to a local Aeroquip dealer and
have him prepare the order. The hose
assemblies are fabricated at the factory,
including pressure testing and UL labels.
Delivery could take up to a month. If you use
a vapor pilot light, you might want to use the
174 inch hose for the vapor feed. This is in
very limited supply and may be available
only from the factory.

The local Aeroquip dealer may be able to
prepare these hoses on site, but is unlikely to
have the pressure test equipment. Given the
criticality of the hose assemblies, I think the
test and UL certification are a good idea.

My hose connectors, are standard Aeroquip
steel fittings, often used for hydraulic
assemblies. These can be purchased locally.

I use an elbow at the tank which runs the hose
up to the burner and a "T" at every tank.
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These steel fittings are intended for high
pressure hydraulic systems and are more than
adequate for a propane system. This extra
strength provides an extra margin of safety
from possible fitting fractures due to
something hard or heavy bumping against a
hose assembly.

Many propane tanks use a POL valve as the
liquid feed valve. My male tank connectors
are the proven Fisher M388's. These are
brass hand-tighten units which utilize an 'O’
ring seal They are a good choice for the
builder who regularly disassembles
equipment. Some builders prefer wrench
tightened connectors, in part, to reduce the
possibility of the fittings working loose. If
you are one of these take a look at the fittings
used in Balloon Works products.

Whatever fuel line fitting you buy, examine
it to ensure you can see all the way through
the fuel flow channel. Some male POL
fittings contain an excess flow valve. This is
typically a spring loaded ball bearing
mounted in the bottom of the fitting. Never
allow an excess flow valve to remain in your
fuel system. Literally, you could open up
your blast valve and completely shut down
fuel feed to the burner.

I highly recommend the BFA handbook
Propane Systems. It is a well researched and
written document, though written from the
perspective of the factory-built balloon
owner.

It does contain a mistake or two. A
drawing of a tank valve, identified as a Rego
product, is really a Fisher 3250 valve. The
drawing also shows an excess flow shutoff
installed in the valve. This shutoff is a little
spring loaded plate at the bottom of the valve.
If you make up your own balloon tanks, this
shutoff is another item to avoid.

I have been advised (not yet confirmed)
that the POL fitting is no longer approved for
use in liquid feed systems. If true, this would
mean that newly manufactured equipment
would be eliminating the POL except for
vapor applications. If you have more
information on this, please share it with our
readers.

This is my system. Other builders have
differing views. Bill Arras flies over an area
of sharp and abrasive volcanic rock and
would like to have Thunder & Colt quarter
turn shut off valves on his fuel tanks. While
I like having all my tanks hooked together,
with a manifold, Brian Boland uses quick



1 The Balloon Builders’ Journal

disconnect fittings, moving his burner fuel
line between tanks.

I would like to publish an article on
propane systems for the homebuilder. I
haven’t yet had the time to put the material
together. Reader input is invited on this
topic.

Editor-

NW Championship Taken in Homebuilt
Balloon

Marianne LeDoux, flying an amateur-built
balloon, won the Northwest Balloon
Championships, held in Salem, Oregon, The
competitions, held September 15, 16, and
17th, are remembered for ceilings as low as
650 feet AGL, and windy evening flights.
Marianne won by scoring consistently on 6
of the 7 targets put out during the event.

Mari was flying the Sewhappy balloon, a 24
gore 77,500 cubic foot system of which she
was a major builder. A photo of this balloon
was printed in Balloon Builders Journal,
Issue number 9, page 2.

The BBIJ Editor offers (unbiased)
congratulations to the new Northwest
Champion.

Part 103 Challenge and Burner
Comparison Comments

Bob -

I really enjoyed the article on the FAA 103
Challenge {Issue 13]. T would also like to
make a suggestion for a minor change in the
worksheet. Step 2A is the initial weight
estimate for the envelope in which you
suggest three values. Instead, I would use the
allowing calculation:

155 Ibs - Basket Assembly (Step le)

This would give the maximum envelope
weight and still qualify as under FAA 103.
Example, if your basket assemble weights
104 Ibs, your envelope can not weight more
than 51 1bs and still qualify.

I have really enjoyed the two issues I have
received and look forward to upcoming
issues. One possible suggestion for an article.
I would like to see something about burner
technology. The majority I understand; you
‘pull' the blast valve and it shoots flames.
Some possible questions to answer are as
follows:
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How do the vapor coils work in comparison
to the 'whisper’ mode.

What are some differences between the
various burner systems (Avian, Balloon
Works T3-017, Aerostar Aurora, Cameron
Mark-1V, etc.). Are there possibly alternate
sources for burners other than the
commercial balloon market?

Thomas C. Jones
176 Barney Blvd
Battle Creek, MI 49017

Gas Balloon Project Coming to End
Bob,

I think we are finally finished with
building our BC kit gas balloon which we
stared in May of 94. We've learned a few
things along the way, and may even try a
second balloon. Perhaps hot air this time.
Our appointment with the FAA for inspection
is scheduled for Sept. 13 and we hope to fly
it soon after that.

I'm very happy with your newsletter and
look forward to each issue.

Peter Cuneo
1209 Florida Ave.
Albuquerque, NM 87110

Balloon Perspective View Program?

Bob,

Are you aware of any programs that permit
you to see what a balloon will look like
before you build it. Possibly it could take
input from your gore pattern spread sheet
and do the calculations for perspective etc. to
show it from a given vantage point. Ideally it
would let me change the colors of different
gore panels also.

Thanks,
Ted Horton
CompuServe 73021,52

A Tip on Choosing Tape and Thread

Choose a load tape and thread which are of
different colors. For example, don’t choose
white thread on white load tape. A color
contrast makes it much easier to locate bad or
failing stitching. This becomes more
important as the envelope ages as wear and
stress taking their toll.



