Volume 5, Number 1 (Issue #24) $3.00

Dedicated to TH E

w2 | BALLOON
BUILDERS’

JOURNAL

Published Five Issues per Year-$12 per year July-August 1997

In This Issue

Cable Length Calculations
Page 2: A Good Time in Vermont

If you are using the method

The BBJ editor flew to Vermont to participate in the Fourth described in Issue #5 of BBJ to
EBAA Experimental Balloon Meet. This issue of BBJ calculate your envelope to basket
emphasizes photos of some interesting ideas found at this cable lengths, read page 11.
meet: What we have learned suggests

* Read about a radio controlled blimp, and Brian Boland’s ;hat cab%les sholuldl be dmagie h
efforts to create a new envelope out of old. onger than calculated using the

Smalley Factors.
* Jack and Carol Klein came all the way from Alaska,

e . - . 4 Reader Surveys
bringing with them some interesting balloon construction.

At Vermont, we had some

* See details of Phil MacNutt’s little hang balloon. discussion about the nature of
* Mike Emich has some new ideas to augment the Boland amateur balloon building today.
basket. Almost 200 persons subscribe

to BBJ with about 10% of those
readers residing outside of the
United States.

* John Burk has been building balloons for a number of
years, and employs some different techniques in his

construction.

) ] There is interest in knowing
Page 10: Letters to the Editor and Other Bits more about readers. We are
Craig Kennedy is building a basket from Polyethylene considering development of
commonly used in radiant floor heating. Dave Koenig reader surveys to examine reader
comments on the status of his hang balloon. We discuss the interest, and history.

concept of ‘drop’ as it applies to the cable system in the
mouth of an envelope. Woodcraft is a company that can
supply Finnish birch plywood for basket floors. Ken
Kennedy follows up on his upright system which was recently
reported in BBJ.

If you have suggestions for a
reader survey, mail or e-mail
your ideas to the editor.

A Warning to Readers: This newsletter is dedicated to an open and free exchange of ideas. Neither editor nor
contributors make argf 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. Xny 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.

























The picture at the bottom of the previous quarters. The two opposite quarters are
page requires some explanation. This is a attached together at the crown. Then a center
photo of the inner workings of the burner. line is used to pull the crown down, opening
John has incorporated a pilot light starter up the slot between the envelope panels. 1
using a spark plug. Traditionally, spark plug was not able to see this design in operation.
ignitors employed a spark coil with a battery John had also constructed a simple steel
for the “zap. tube ‘wheel-barrow’ type cart which snapped

John went one step better. By mounting a onto the base of the basket. This allowed him
piezo unit, like that used by Aerostar, he to move the whole assembly around with
manages to create spark with push of a handles while rolling on a single front wheel.
mechanical button. John Burk reminds me that the number of

I was quite impressed by John’s builders who are trying something new is
workmanship, but his innovation doesn’t stop very small. Each time I’ve gone to Vermont
there. I wasn’t able to get pictures, but John I have run into one or two more of these free
also has an interesting top design. In effect, thinkers.

the top of the envelope is cut vertically into

Drawing #1

E W

O Drawing #4

Figure 3: These drawings show the Burk method of making basket tubing fittings. Drawing #1 is
looking down on a piece of aluminum block about 2 inches deep and about the same width, Holes
have been drilled through the block. the same diameter as the aluminum tubing. Then the block
has been sawed apart on the dotted lines. With a bit of work each piece looks like drawing #2. A
saw cut is made down the center of the block into the bottom hole, and the bottom edge is
rounded with a file. Drawing #3 shows the block in use. A bolf runs through the two tubes and
through the center of the block. By tightening up a nut on the bolt, the block clamps the bottom
fube and the two top tubes in place. Because of the tendency for the bolt to misshapen the top
tubes, either internal spacers shouid be slipped inside the top two tubes and over the bolt, or an
outside clamp piece (drawing #4) should be used. Also see upper left photo on page 8.

Drawing #2
Drawing #3




Letters to the Editor and Other Bits of Information

A Plastic Woven Basket

April 13, 1997
Bob

Are there any builders out there with
experience using plastic tubing for basket
construction? A friend has asked me to build
a basket simply for display purposes out of
his product. But I figure, after that much
work, it ought to fly. The material I am
planning on using is 3/g inch Wirsbo-Pex, a
cross-linked polyethylene used in radiant
floor heating. A test weave wall makes a
beautiful weave. Its weight is actually less
than traditional rattan. I’1l share notes on the
outcome.

Craig Kennedy
7315 Mesquite Wood NW
Albuquerque, NM 87120

This is an interesting idea. I've compared
some solid plastic products and typically
have found them to be of higher density and
much higher cost than rattan. Most of them
also were ‘less stiff’ resulting in a more
flexible basket, than those constructed of
rattan. I’'m very interested in getting your
report of a finished product. -Editor

Dave Koenig Comments on Hang Balloon

April, 15, 1997
Bob

I’ve flown my balloon [see picture page 9
Issue 23 of BBJ] twice now. Both times
backwards. I will install a turning vent soon.

I used silicone sealant to attach my ‘N’
numbers. It works great. The MIDO issued
my airworthiness certificate last month. The
only question we had to prove was that I was
allowed to use 3 inch tall numbers on the
balloon. Good thing I had my FARS’s
handy.

Dave Koenig
3134 Hughes Road
Dickinson, TX 77539

b

Source of Basket Plywood

Builders looking for waterproof Finnish
birch plywood might try Woodcraft at P.O.
Box 1686, Parkersburg, WV 26102-1686.
Their telephone number is 800-225-1153.
This company specializes in fine
woodworking tools and has a great catalog.

In size 24” by 30” it costs as follows:

3/8 inch thick is 5 ply construction at
$16.99.

172 inch thick is 9 plys at $18.99
3/4 inch thick is 14 plys at $28.99.

Ken Kennedy Follow-up

I our last issue, pages 7 and 8, Ken
Kennedy reported on his recent balloon
projects. Ken reports that the cables on his
Rally basket go full circle using attachment
bolts. He uses the original aluminum tubes
for the flexible uprights. Ken has
incorporated a pulley system into his top
system like that found on Cameron balloons.
He reports that the 20 foot diameter top on
the 90,000 cubic foot balloon has a venting
pull of about 8 pounds and a full opening
load of about 20 pounds.

Envelope Cable ‘Drop’
Bob,

Can you explain a comment that I have
seen a couple of times in BBJ. Some readers
were saying that they have increased the drop
to put more tension on the mouth?

Mike Charles
34202 Del Obispo #54
Dana Point, CA 92629

Mike,

If you fully draw the envelope created by
the Smalley factors, it generates a closed
volume, coming to a point at the bottom (see
next page). We slice off a section (a cone)
from the bottom to create a mouth opening.
Then the cone is replaced with cables which
attach the envelope to the basket. The
distance between the plane of the envelope
mouth and the attachment points on the
basket is a distance I called "drop" in my
article on 'computing cable lengths,” BBJ
Issue #5. According to my subscriber
records, you have issue #5. If you were
dumb enough to throw it away or lose it :) let
me know — I'll send you a replacement copy.

Continuing on, the cables replace the fabric
which closes off the envelope bottom. If the
cables are too short, so as to actually come to



a projected point above the original fabric
point, then, the mouth will scallop between
the cable attachment points because the
geometry won't hold the mouth open.

On the other hand, if the cables are longer,
then they place tension on the horizontal load
tape in the mouth, forcing it to remain open.
Some builders prefer to make their cables a
bit long to help keep the mouth open during
low temperature/high velocity maneuvers like
terminal descents.

If the cables are way too long, they can
represent a risk factor. If the pilot burns
through the mouth tape, the tension can result
in a tear going some distance up the side of
the envelope.

Look at recent Aerostar envelopes. You
will see a horizontal load tape about 6 feet up
from the mouth. I see two benefits to this
practice. First, it permits invisible repairs to
burns in the envelope mouth. The fabric is
Just replaced between the two horizontal and
two vertical tapes. Secondly, if there is
significant tension in the mouth tape as it is
burned through, the upper tape acts as a rip
stopper to prevent tears continuing up the
side of an envelope.

A humorous aside: Back in my early
ballooning days, about 1980, I started
crewing for a local pilot. We performed a
shopping mall tether in a rather confined
space. After the balloon was inflated and
before the tie off lines were attached (we were
dumb and dumber back then) a thermal came
through and dragged the envelope over some
cars. The Balloon was put away, enough of
asphalt flying for that day.

Next weekend, I helped this pilot as crew;
he was carrying two elderly passengers. Just
before takeoff, I make a final walk around
the aircraft, looked up to see a tear from the
mouth almost up to the horizontal load tape
on the equator-about 25 feet long. (The
envelope was torn in the parking lot as it
dragged across a hood ornament of a 50's
vintage car.)

He asked me "Do you think its safe to fly?"
My response was "I don’t know, we have no
printed standards by which to judge" He flew
and reported somewhat higher than normal
fuel consumption. Otherwise everything was
normal.

May all our luck be as good--
-Editor

A Special Note On Cables

There was considerable discussion among
builders at Vermont about envelope shape
and its effect on cable length.

Phil MacNutt, for example, had been using
an inclinometer to measure the angle made
by the mouth of the envelope on a number of
balloon envelopes and he concluded that this
angle was typically about 40°. The following
graphic displays this concept.

In Issue #5 of BBJ I presented a method of
generating mouth to basket cable lengths.
My calculations were based on a theoretical
calculation using the Smalley Gore Pattern
factors as presented in BBJ #1. Based on
those factors, my drop angle was estimated at
50°, not the 40° shown in the figure above.

If you are using the material in BBJ, Issue
#5 to calculate your cable lengths, make the
following adjustments your cable calculations
to generate better cable lengths. All
references are to the figures on page 5 of that
issue:

In Step 1, use 40°, as shown above, instead
of 50°.

In Step 3, instead of using the cotan 50°,
use the cotan 40° = 1.1918. This value
replaces the printed value of 0.8391.

In Step 6, use the value of 1.1918 instead
of .8391 for the calculation of x1 and x2.

As a result of these changes, your
calculated envelope cable lengths will become
longer.

In issue (BBJ #23) I commented on the
various reasons why a balloon envelope may
take on a different shape than its original
design shape. Add a new one to the list:

The Smalley factors were originally used to
design gas envelopes. Hot air envelopes,
which terminate in an open mouth, at ambient
pressure and temperature, appear to take on a
different shape when inflated.



