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Compani on Gui de: ABuil di ng
Article 1: Wing Construction
EAA SPORT AVIATION January, 1963, Page230

By Ron Wanttaja
and the Fly Baby Community

This Companion Guide is written to accompa
construction articles in EAA SPORT AVIATION magazine. The topic of the article is the initial
construction details for components in the Fly Balygs. Article 2, in February 1963, covers
the actual assembly of these components into the wings themselves.

You will need to download these articles from the EAA Archives to actually build the
wings. This Companion Guide merely supplies additionekdpaund information and some
helpful hints on the actual constructioA.full Table of Contents is included on the next page.

. ,,;t*;,

There are two kinds of figure references in this Companion Guide. If the reference is
i Fi g qwbth athypheh & figbresin the original EAA articlesFigures without a
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.
Manythanksto Matt Wise, Jim Katz, Jim Hann, and the others of the Fly Baby
community for proiding 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
Figure 41 on page 21 of the EAA article gives a good overview of the wing structure.

The wusual déscbuptitopuiss, |ike a bal sa model !0
Perfectly true, and understandavinnieg gi ven P

free-flight models.
However, people who actually BUILD balsa airplanes from scratch are pretty rare,

nowadays. L e t dvig Siruttere and examinea low ib gods kogether.

The main basis for the Fly Baby wing is showrFigurel. The basic wing structure
consists of two spruce spars, Dbstattsloutdt8ix f eet | o
inches high, while the rear spar is 4.50.

Fly Baby Right Wing

R ea -
Soa,
Wing Root
(butt)

Figure 1. Front andRearSpars

One of the first things that happens to the
spars is they get beveled to match the wing profile.
The front spar is cut down to abdub inches, with

Front Spar Aft Spar

the front of the spar 1/ 80 horter, and the r
cutto4”® high, with its back de also about 1/ 8
l ower . Weodl |l talk about |h to do t'h hn th
Constructiorsection.

Also, keep in mind that the dimensions for the
aft spailisted in Article 1 were updated later by Pete 5 3/8" 5 1/2" 4 1/6" 3 15/16"
This is address ithe Errata section, secti@2 For
what i1 tdéds worth, the di men ons shown this
diagram are the correct ones.

Andét herebds a theomy th says the rs d
HAVE to be beveled. This would save a bit of hassle. |
See Sectio®.1for more details - - >

In addition to thébeveling of the spar cross 3/4" 3/4"

section, the spars themselves are reduced in height on the outboard section, as Bty 4n
6 on Page 24 of the EAA Article. The figure below shows the kind of shaping required. Note
that the beveling must still continue in this section.
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Fly Baby Right Wing

Wingtip

f?ea, Sﬂar

Wing Root
(butt)

Figure 2. Tapered Spars per EAA Atrticle #1 Page 26

With the spar shapg done, the next step isdactually build the structure of the wing.
Wooden mounts are glue to the spars for anchoring the external wing bracing wires, and steel
ACompression Ribso are bolted to thebapars to
cables are installed diagonally between the compression ribs to hold everything rigid.

Cross-Bracing
Cables

Compression

Wing Anchor Wing Root
Mounts (butt)

Figure 3: Wings with Compression Struts and crbsacing

But before thosecrodsr aces are install ed,oodldre f ul | rib
installed between, in front, and aft of the spars.
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Wooden Ribs
(Examples)

Figure 4: Wooden Ribs (examples)

Finally, a curved wingtip bow is fabricated out of lawaied strips of spruce or cedar and

the leading edge is wrapped in thin alunmmplywood, or fiberglassBut i n any case,
wel | beyond the Article 1 topicsémost of this
Laminated
Wingtip Bow

Leading Edge
Covering

Figure 5: Laminated Wingtip Bowand Leading Edge Cover
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2 ERRATA

2.1 Build Sequence

Companion Guide/Article Plaged

The EAA Magazine series starts ihe building of the wings; the plans, when Pete
published them, started with the fuselage. There is a big advantage to starting with the wings if
you have limited build space: The wings can be easily stored hanging on the walls while the

fuselage is hilt.

However, it should be noted: the wings cannotdr@pleteduntil the fuselage structure
exists. The innermost rib is shaped and glued to match the fuselage. While the fuselage

mat chi ng can approxi mat e dgture. t 60 s

i snét necessary to fit

around the shop.

2.2 Spar Dimensions

be

t he

better to
So: If you have room, skip Articles 1 and 2 and build per Articles 3 (Fuselage
Construction), 4 (Fuselage Secondary Structure), and 5 (Landing Gear) first. The Landing Gear

gvar to gove the fusdiage f us el a

Pete soon altered tieight of the forward face of the spar. Figuré dn Page 24 shows
the aft spar as 4 inches on the forward face, and%

dimensionsare shown irFigure6.

Front Spar

5 3/8"

-

3/4"

Thi s

1/2"

wa s

4 11

on
a

the rearward

ddressed

At Spar

Figure 6: Correct Spar Dimensions

Wh a t di fference

structuraly, but really, all it does is adjust the shape of the spar to the slanting rib cap strip

coming down on top.

does

[
6" 3 15/16"
Y
3/4"
it make?

i n

Very

P a

face.
rt 11

ittl e
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The slight amount of additional gap woul d
|l i ke Wel dwoodébut moder nthautpeffor.i es wi |l |l cl ose t

2.3 CompressionRib Lengths

In Figure 44 on page 23 of the article, there is a listhaf lengths of the compression
ri bs. AC40 i s err oneousAccprdingitoPetes tihecarect 25 and 3
dimensionis 25 and 13/16 inches.

Compression Rib Face Length
Cland C3 26 and %1 inch. (26.25 inches)
C2 25 inches
C4 25 and 13/16 inches (25.8125 inches)

However, there are other issues regarding Compression Rib length. See &8ction
2.4 Compression RibEnds

Figure 44, on Page 23 of the article, provides the dimensions for the ends to be welded
to the end of the Compression Ri bs. However,
Al'l the holes should be 3/160,thewi th the ex
Compression Rib end for Rib-£(the triangular one on the right). The top and bottom holes
should be 1/4" to match the holes in the spar fitting.

2.5 Spar Root Fittings

The two plates bolted to the butt of the spars for attaching the wing to the &uastag
illustrated in Figure 48 on page 23. However, Pete changed the dimensions of these plates. The
actual di mensions are shown in Article 11, AC
finer taper et he pl at e boltisole ethdr than avatieg untihtige plate ig ht a
clear of the spar buitt.

y\?ilTHL\'H NEW to build this month-—just some cor
rections to make. 1 apologize for getting behind
but a “hot" projeet at my place of employment, plus
the need to make a couple of mockups to find out about
some errors in the drawings and work up fixes hasn't
left any time for finishing succeeding installments. Al
of the drawings are now finished, but the typing is still

to be done O
Figure 7: Revised Wingroot Fitting (From Sport Aviation,
January 1964) =

The same diagram shows some other shapes of the e =
spar fitting. Ignorethosé; hey 6 r e f or corre
probl ems that wed6ll address 1in

2.6 Wing Wire Anchor Bolt Availability e -

With the stock wingpbracing system, anchor plates
are bolted to the mounting blocks as seefigure 8 These
require very long bott AN3-54A 5¥0 | on g6pA(6 AN
| 0 | onAlN3-66A(NG 1JO | ong) . The I bolts

(=)

Figure 8: Wing Wire Anchor Pads al
Plates
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have become difficult to find; theyore no | on

a Google se@4cBolftoo MIANG@sS some vendors with t|
If you intend to build the stock winlgracing system (See the Safety section) you may

wish to order theses bolts early. They are rather pricy, abotdEa @ach, and you need 16 of

the various size

2.7 Steel Availability

In the article, steel partsare speaiffieas 0. 0930 4130 steel . Thi
availablenowadays Use 0.1000 instead.
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3 SAFETY ISSUES
3.1 Wing Anchor Plates

The wing bracing wires are attached to metal plates, which are bolted through the wing
wire mounting pads. The pads are showrpage 22 of the article, Figure 4.2, and two metal
plates are bolted the long way through th€igure 8i n t he AErratao secti on
attachment methodrigure9 shows this arrangement in cresection.

Figure 9: Wing Anchor Cros§ection

This attachment method is adequate, but ighmideal solution.
9 It requires drilling long, accurate holes through the external wood blocks. This is
difficult; in fact, in the plans, Bowers recommend@wimg this done by a cabinet shop.
1 As mentioned in the previous section, the long bolts through these blocks are becoming
di fficult to find. Youdl | need about 16 t
1 There is the potential for metal fatigue in the anchor pjatee to vibration of the
bracing wires. There has been at least one accident caused byatigtalinduced
failure of these plates, and a second case where the metal fatigue was detected in time.
o HOWEVER: Both these cases involved modified wimgcng systems, using
solid tie rods rather than the cable/turnbuckle arrangement specified by Bowers.
The stock system actually allows a bit
(due to the cable eye through the turnbuckle) and it is believed that thi
minimizes the situation
1 There is also one case where the threlbighs shown irFigure9 failed in tension. As
you can see from the diagram, the wing bolts are in tension as well as shear. The case
mentioned happened when tieads of the througholts ripped off.
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o HOWEVER: This also involved a modified bracing system, and the failure
occurred while the pilot was flying aerobatics. Bowers allowed aerobatics in the
aircraft, but my own opinion is that aerobatics should notteengted.

Yet hundreds of other Fly Babies have flown with this system without incident.
On later editions of the plans, Bowers did stevoptional alternate method for
attaching the bracing wires to the wing. Matthew Wise used this system on hisbiyly IBa

i ncorporates a set of four steel straps bolte
glued to the spar to act as the base for the bracing system.

The bolts into the spar are mostly AKL/40 ) . The | ower strap, whi
fying wires (the ones under tension during flig

. o
;;;;;

o
‘.
4 Sl

Figure 10 Alte.rhaf:(é Wi

i3

ngBracing Systemﬂ

At the top and bottom of the straps, ashhped reinforcement is inserted into the gap between
the two staps. Bowers shows this as welded in; Wise used bolts for his.

Between the two straps is a tab; an AN3 bolt through the straps and reinforcement hold
this tab in place. Wisased 4130, 1/2 inch stock ahdd a machinist mill them ouFigurel11l).
Bowers shows this tab as bent 4130 steel, which Chuck Baynard implemented
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Figure11: Tab Used in Alternate Bracing System

Photo By Chuck Baynard
i
Figure 122 BentSteel Tab Approach

When EAAChapter@ rebuilt Pete Bowerso6 original
3.1.1 Drawings of Strap System

The following drawings show the dimensions that should work for this alternate bracing
system. It should be noted that all aircraft are different, and that it may be necessary to alter
some of thes dimensions. Please tditto your aircraft before making anything permanent.
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- 8.5" __
- 3.75" | 3.75"
7.5" |- -
Center hole 1/2R"
O 1/4 O 1/4 174"
¥ 4130 0.090" Forward Spar Top Strap (4 req)
_ 7.5" _
- 2.875" -l 3.375" -
6.25" = -
1 "
Center hole 1/4" 1/2R
O v (D FL
v 4130 0.090" Forward Spar Lower Strap (4 req)
7
2.5" 3.5"
6" |- i -
'y .
Center hole e 12R
O AT
v 4130 0.090" Aft Spar Top & Lower Strap (8 req)
B 7 N
2.5" 3.5"

o
AA

Yy

Center hole

D 1san

Y

O

1/4"

4130 0.090" Aft Spar Top & Lower Strap (8 req)

Figure 13: Strap Dimensions

1/2R"

AL
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Figure 14: Bracing Straps on Front Spar

Figure 15. Bracing Staps on Aft Spar



































































































