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This Companion Guide is written to accompanytdrdhof Pet e Bower sdé Fl vy
construction articles in EAA SPORT AVIATION magazinAarticles9and1@ i1 dnét have a
subtitle, but they can best SbthisigMsseflaneolsé&2l as

You will need to download these articles from the EAA Archives. This Companion
Guide merely supplies additional backgrounfbrmation and some helpful hints on the actual
construction. A full Table of Contents is included on the next page.

Photo by Jim Katz

There are two kinds of figure references in this Companion Guide. If the reference is
AFi duoe (wihén)a, hiytpbs a figure in the original
hyphen are contained in this document and should closely follow the text which refers to them.

For specific assistance in building the components described, sémtkmanshipand
Hardwarearticles on the PB100 Web Page.

Many thanks to Matt Wise, Jim Katz, Jim Haiilliam BeauvaisOlan HanleyHarry
Fenton, Bill Hills, Drew Fidoe Hans TeijgelerCharlie Gayand the others of the Fly Baby
community for providing some great pictures to illustrate the points in this Guide.


http://www.bowersflybaby.com/PB100/workmanship.pdf
http://www.bowersflybaby.com/PB100/nuts_bolts.pdf
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1 OVERVIEW

Magazine editors donot | ike excessively | o
construction series are three to five pages long.

At some point, Pete had t®&8tuhf kthbdbuwasbas

or controls, or enginedde needed six or more pages to talk about subjects like the turtledeck,

flooring, wheel brakes, windshields, etc. No one subject really justified an individual article, and

along seriesofshoatr t i cl es probably didnét make much se
So Pete divided these miscellaneous topics into two separate articles, in November and

December, 1963This Guide covers the topics addressed in the second article, in December.

— - —: Y.

Phot@ by Jim Katz

1.1 Note about lllustrations

To make things clearer, | have drawn up a lot of sketches to illustrate some of the aspects
of the assembly. Peripheral details on these sketches are just there to complete thé drawing
they may not, exactly, match the originatéBowers figures. My sketches always are in color;
Petebs are black and white.

Where there is a difference between my sketches and those from the Pete Bowess article
assume the original article sketches are correct.
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If two pieces in my sketches angpposed to be the same size but look different, just

assume that was an error.

1.2 Workmanship

= =

= =4 8 -

L e travisw theBasic Workmanshipules for building Fly Babies. Key notes:

Do not varnish angreas which will subsequently be glued

Varnish any closed areédoubleplywooded forward section, etc.) before they are closed
up.

Drill holes in wood directly to size, using a brpdint drill bit

Varnish all bolt holes

Varnish all areas where metal gawill be in contact with the wood

All metal components should be painted or otherwise protected.



http://www.bowersflybaby.com/PB100/workmanship.pdf
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2 ERRATA

Everything in these articles apeetty minor stuff. Not much scope for mistakes in the
original articles, though 1611 talk about pot

2.1 Flying Wire Size

One recommended change is upgrading the forward flying wires on the wing. The flying
wiresare the cables under the wings that support all the weight of the aircraft in pGsitive
flight, while the Landing wires are on top of the wings, and support the wings on the ground as

wellasanynegativ€é | oadi ng. All are 1/ 80 cabl e.
However, the frat bracing wires must handle about 60% of the flight loads. In some
cases, folks have upgraded to 5/320 cabl e on

Note that this will also require going to the n&tge turnbuckle size, as the original
turnbuckle would then bigne weak point in the system. The AN13D series is probably the
best pick, though of course the price is higher. On the plus side, only four are needed.
However, i f youod rbeacewsystenn, the winly wire artchorcplateghti n g
not provice enougltlearance to install and remove the clevis pin for the turnbuElderel).
The bigger turnbuckles use longgevis pins
Must have enough

room beneath wing
to insert Clevis Pin

Figure 1. Clevis Pin Clearance

You can use the stock plates by attaching the fork end of the turnbuckle before the plate
is bolted to the wing. The barrel of the turnbuckle then just screws into place. However, should
you ever want to replace the wire or thenbuckle, the entire anchor plate will have to be
removed.

I f youbo s ed o awee bmading systeams debctibed imGuides#1,wadu n

éth I

ve u g
should be okay e pins insert horizontally,
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2.2 Baggage Door Size

One item added in thighase is the aft turtledeck. Its front bulkhead (right behind the

pilotds shoulders) includes a door into the b
fuselage frame.

Article 10, FigureéL 5 s hows a small door intenthis ar
such a small door éperhaps it was similar to o
thereds no reason on Earth to make the door s

Figure2.

Stock
Door

Recommended
Door

Figure 2: Baggage Door Size

Even Pete later acknowledged the door was unnecessarily small. In later issue of the
plans, he sketched an enlarged door on Figtr® &nd added anotethats d, fiThe acces:
on the original Fly Baby was built as shown; for convenience, increase size as shown by dotted
l i nes. o

At some point in its life, NSOOF was even modified to have the bigger door. Curiously,
my own Fly Baby (built in 1980, whichlpuc hased i n 1996) had the | it
practically worthless. First thing | did when | bought the plane was modify it to add a larger
door.

2.3 Headrest Center Brace

The lower part of Figure-&5 shows the design of the separate heatlrasgets installed
atop the aft turtledeck.

The design shown is wrong. It has a center brace across the bottom, but because the
headrest iIis being installed on an arced turt/|

Like Figure3s hows, t hat brace actually has to be
3/ 406 wood (spruce, etc.) into the right shape
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—Expérimenta/ Air-craft Association
N
\SJ ‘é

Not a
Straight

Arched
Center
Support

§
e FIGURE 6-1S

AFT TURTLEDECK & HEADREST CONSTRULTION

SPORT AVIATION 2]

Figure 3: Headrest Brace Correction
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3 SAFETY ISSUES

Theissues related to the stock wing bracing system were extensively addressed in Guide
#1. By this point, your wing is built, so th
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4 CONSTRUCTION ISSUEST ARTICLE 10
4.1 Windshield

When it comes to the windshields, FlgplB/ builders have two sets of two choices.

4.1.1 Windshield Style

The first choice:Should you build the stock thrggece windshield or go for a wraground type
(Figure4)?

Figure 4. Windshield Types

| preferthe stock windshield ltés a bit of work to make,
needed replacement, it was a breeze. Remove the bad paitedttgya fresh sheet of flat
Lexanas a pattern, trace out the shape, and nth&rbolt holes. Then it just h&s be cut out, the
holes drilled, and rnstalled. Took just an evening...and | kept the old windshield pane for a
pattern so | could make new panes in the future without awidisassemble the windshield.

There are two approaches to a curved windshield. Thefiesst i nst al | a wi nds
mol| ded t oeitierhave tofindYamw affthal shelf unit or mold one yourself.

The second was used by Drew Fidoe. Hefjustl at Wr appedo hi s wi nds
the usual al umi num brace across the bottom th
wrapped the Lexan in placEigure5). Ités not molded; if one unb
Makes it easy to cut a replacement, if needed.

| 6 m ki nglirprisdd that ¢his Wworks, butdbes Drewb6s been flying
ten years.
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Photo By Drew Fidoe

Figure5: Drew Fidoeds Windshield

There is another option: A Lexan windshield formed using a bending brake. This
basically creates the standard thpe@el design out of a single piece of Lexan. It takes
advantage of how tolerant Lexarntgsbending.
Il know itédés been done, but candét give any

4.1.2 Windshield Material

Which brings us to the second issue: What material should you make your windshield
from?

You basically have two choices: Plexiglas and LexatkBn August 2005, Don Glewe
posted a good explanation of the two types:

Both are trade namesdike Kleenex or Puffs for two different types of plastic:
polycarbonate and acrylic. Both are available in many brands.

Plexiglas iSACRYLIC . it is hader and therefore more brittle, making it tougher to
cut/machine-you can still do it, as long as you're careful and usetbothed blades and be
careful not to feed it too fast. Holes can be drilled safely by merely relieving the "corners” on
the endof the bits so they don't grab. it is easy to heat form: a handheld air heater can be passed
over the desired bend location, and a pretty decent bend can be formed by draping the sheet over
a halfmold or just clamping the sheet to the edge of a workband letting it fall onto a board
held to the desired angle.

Downsides: it scratches easilput can just as easily be sanded/polished. The biggest
con is that it will shatter/break into nasty sharp pieces if brekkemno if I'd want that in front
of me.

Lexan iSPOLYCARBONATE. I't i s "softer"éthat makes it
because it won't chip as much. It also makes it good from an impact protection standpoint,
because it won't shatter as easily as aceyliforget exactly, but I think /8" of the stuff will
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stop a 2Zound. The downside comes from the same softness: polishing out/removing scratches
in polycarbonate is a nightmare! It is also harder to heat f@mnif you go with a onpiece
you'll probably end up having it done bgampany with a big enough oven to heat it
consistently.

Telling the two apart-if they don't say what they are on the labean be done by
looking at the sheet edge: poly will look dark, acrylic light or “clear”. You can also whip out a
pocketknife ad try to carve a little sliver off the edge: poly will peal up like a soft wood/metal,
while acrylic will be very resistant and may only chip/flake.

4.1.3 Selecting the Material

Both have advantages and disadvantages. But | vote Lexan.

Why? Well, Lexan has two disadvantages. It scratches a bit easier than Plexiglas, and it
doesn't tolerate fuel spills as well. That's one reason | need a new windshield; | spilled a bit of
gas on the old one years ago and it got a bit wavy. Only imedoottom in one spot, but as time
went on, the windshield looks like it's becoming crazed around that location.

The advantages of Lexan? One great big one: URli&eiglas Lexan doesn't break.

This isn't much of an operational advantage (if yourmentering .22 caliber rounds in
flight, you've got BIGGER problems than a windshield), but it's a big baby blue plus when you
cut and drill it. Forget the special drill bits, forget the special sawing techniques. Just run the
Lexan pane through the bdsaw (or even saber saw), and drill the holes with a conventional
drill.

You'll find a lot of helpful advice for cutting Plexiglas; comments about how to modify
drill bits to cut it, and how to minimize the potential for breaking when you cut it. Risxgll
develop networks of cracks if not worked with the proper tools.

But Lexan? Cut it on a bandsaw, smooth the edge on the benchtop belt sander, pop the
holes with a hand drill. Beat it, abuse it, whang on it. It just doesn't care. Some folksee
bending brake for a ongiece paneled look.

Another plus...Lexan is common. You can buy it at Home Depot. In fact, the 2'x 4' sheet
they sell is enough for two or even three windshields.

Yes, Lexan will scratch easier and need replacement ofi@e. But Lexan is cheap, and
if you go with the thregiece windshield, you can easily replace the panes every couple of years
if you want. Just remove the old pane, trace out the outline on a new piece of Lexan, cut it with
a bandsaw or saber saw, atahole-drill the bolt holes, and mount the new pane. $100 from
Aircraft Spruce or Wicks will buy you a lifetime supply of Lexan for windshields.

4.1.4 Constructing the Windshield

Petebs instructions are pretty ocattear. You
panels to match your desired slope and the curvature of the forward turtledeck, and drill and bolt
it all together.

Probably the biggest thing: Donét dril Il t
with the windshield! Théexanand thealuminum brackets are cheap and easy, compared to
having to remake the forward turtledeck.
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4.1.4.1 SHAPING THE PANELS
Using cheapeasyto-shape materials to develop your windshisld good approach

Figure6s hows Jim Katzdds windshield design in procg
sample frame and a sheet of cardboard simulating the front windshield.

| N a Photo By"Jim Katz

- -

Figure 6: Dveloping the Windsield Fram

Cardboardés a good choice, or you might <co
and ités a sheet of foam sandwiched bet ween h
Figure7s hows Ji més windshield panels temporar:.i
pl ace. This is Jimés final fitting using th

ensure that the parsgloin properly and the windshield has the shape you want.
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Photo By Jim Katz

Figure 7: Windshield Panels Temporarily in Place

4.1.4.2 MAKING THE FRAMES

As Peteds article shows, youdre dgoholahity t o f
together and to allow you to bolt it to the forward turtledeck.

For the portion of the frame on the bottom
measurements, then build little forms to hold the aluminum while you bend it. Thereeare thr
kinds of bends. One has gentle curaed a flangéo attach to the fuselage, the second has
straight, shallow bend to attach to the intersections of the three panels, and the final s a wrap
around AUO shape for the exposed edges of the

Working wi t h aluminum so far, you might be a
aggressive curves without the aluminum cracking or fighting the bending process.

The key is a word Pete uses to describe th

All metal istemperedtoverous degrees before use. Youor

designated as 2023 or 6061T 6 . The AT30 or AT60 refers to t
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ASofto aluminum has no temper éBloatydss 61 il gitbte,
just a zero to tempaledcate it hasndt been

Pete calls for 0.0200 metal, and thatds pr
specify the allow (2024 vs. 6061), but the | a
use 2024.

Figure8 shows how this soft aluminum wraps around the edges of the Lexan to make a
U-Shape. In this case, the soft aluminum had been bent a full 180 degrees.

Photo By Jim Katz

Figure“8: Edgé Frames on Lexan

4.1.4.3 ASSEMBLY

Figure9s hows Ji més windshield during assembly.
aluminum on the top of the windshieldneds, and the angled pieces that actually join the
separate Lexan pieces.
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Photo By Jim Katz

- =

Figure 9: Partially-Assembled Windshield

Pete specified 3/ 320 machine screws to hol
windshield on N500F, | used #6 machine screws with fiber locknuts.

How many bol ts? P et e -fairanehesiprobablyseficierit y . Ev
(Figure10).
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Photo By Hans Teijgeler

Figure 10: Windshield Attachment
4.1.5 Drilling the Bolt Holes- A Caution

One warning, especially if you ugexiglas Drill the bolt hdes slightly larger than the
fastener size, and DON'T completely tighten the bolts to the plastic panel.

Plastic has a different coefficient of thermal expansion than metal. When the plane sits in
the sunlight, the plastic will want to grow larger (TdBingelis says a 24" square sheet will
lengthen by about 1/8"). If the holes are exact size, or the bolts are tight, it can't expand and
stresses are induced. See Bingelis' "The Sportplane Builder."

4.1.6 Final Installation

When you make the lower flanges,ldli t he hol es for attachment
a pilot hole.
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When you have the complete assembly,
exactly where you want it. Mar k and dri
and drill the corresponding one on the other side. Put a cleco in it as well.

Check again to ensure that the positioning is where you want it. If not, use another set of
holes to drill and install clecos.

Then dril |l t he ho llwasttotinetallarther pfatesiraetie fosvard e . Y
turtledeck to allow removal and-nestallation of the windshield. Use very flat rivets (driven or
popped) to install these anchor plates. Or you could even use the anchor plates that accept
dimpled metal taise flushtype rivets.

The plastic wildl have come with protective

put i
|| on

4.2 Cockpit Coaming/Rear Turtledeck

When you built the fuselage, you included a baggage shelf between the Station 5
bulkhead and Station Eigurell). This area needs to be covered, of couPste designed a
removable rear turtledeck (area behind the pilot) and cockpit coaming (alongside the pilot) to
handle this area.

Figure11: Rear Turtledeck
4.2.1 Why Removable?

Now, mind you, i tsditdmatt ihtMosehorhebnoitbidkatidud | t
Fly Baby install a permanent bulkhelace hi nd t he pi |l ot 6 soffedelagel der s
stringers all the way to that bulkhead.

Why did Pete do it this way? Several reasons. First and foremost, Pete wanted to be able
to convert from open cockpit to a closed cabin at will.































































