
Pete Bowers Centennial Fly Baby Companion Guide/Article 1/Page 1 

 
Copyright 2018 Ronald J. Wanttaja 

All Rights Reserved 

Non-Commercial Reproduction and 

Distribution authorized 

Version 2.20 
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Article 1:  Wing Construction 
EAA SPORT AVIATION January, 1963, Pages 20-25 

 

By Ron Wanttaja 

and the Fly Baby Community 
 

 This Companion Guide is written to accompany the first of Pete Bowersô Fly Baby 

construction articles in EAA SPORT AVIATION magazine.  The topic of the article is the initial 

construction details for components in the Fly Baby wings.  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 additional background information and some 

helpful hints on the actual construction.  A full Table of Contents is included on the next page.   

 
 

 There are two kinds of figure references in this Companion Guide.  If the reference is 

ñFigure 4-1ò (with a hyphen), itôs a figure in the original EAA articles.  Figures 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, see the Workmanship  and 

Hardware articles on the PB100 Web Page. 

 Many thanks to Matt Wise, Jim Katz, Jim Hann, and the others of the Fly Baby 

community for providing some great pictures to illustrate the points in this Guide. 

  

Photo By Drew Fidoe 

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

 Figure 4-1 on page 21 of the EAA article gives a good overview of the wing structure.  

The usual description is, ñItôs built just like a balsa model!ò 

 Perfectly true, and understandable given Peteôs long association with award-winning 

free-flight models. 

 However, people who actually BUILD balsa airplanes from scratch are pretty rare, 

nowadays.  Letôs ñdeconstructò the wing structure and examine how it goes together. 

 The main basis for the Fly Baby wing is shown in Figure 1.  The basic wing structure 

consists of two spruce spars, both 13 feet long and Ĳò thick.  The front spar starts out at six 

inches high, while the rear spar is 4.5ò. 

 

 
Figure 1:  Front and Rear Spars 

 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 about 5.5 inches, with 

the front of the spar 1/8ò shorter, and the rear spar is 

cut to 4 
1/16
ò high, with its back side also about 1/8ò 

lower.  Weôll talk about how to do this in the 

Construction section. 

 Also, keep in mind that the dimensions for the 

aft spar listed in Article 1 were updated later by Pete.  

This is address in the Errata section, section 2.2.  For 

what itôs worth, the dimensions shown on this 

diagram are the correct ones. 

 Andéthereôs a theory that says the spars donôt 

HAVE to be beveled.  This would save a bit of hassle.  

See Section 5.1 for more details 

 In addition to the beveling of the spar cross-

section, the spars themselves are reduced in height on the outboard section, as shown in Figure 4-

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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Figure 2:  Tapered Spars per EAA Article #1 Page 26 

 With the spar shaping done, the next step is to actually build the structure of the wing.  

Wooden mounts are glue to the spars for anchoring the external wing bracing wires, and steel 

ñCompression Ribsò are bolted to the spars to form the main structure.  Eventually, cross-brace 

cables are installed diagonally between the compression ribs to hold everything rigid. 

 

 
Figure 3:  Wings with Compression Struts and cross-bracing 

 But before those cross-braces are installed, 11 full ribs, made of 1/8ò plywood, are 

installed between, in front, and aft of the spars. 
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Figure 4:  Wooden Ribs (examples) 

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

the leading edge is wrapped in thin aluminum, plywood, or fiberglass.  But in any case, weôre 

well beyond the Article 1 topicsémost of this is in Article 2. 

 
Figure 5: Laminated Wingtip Bow and Leading Edge Cover 
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2 ERRATA  

2.1 Build Sequence 

 The EAA Magazine series starts with the 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 built.   

 However, it should be noted:  the wings cannot be completed until the fuselage structure 

exists.  The innermost rib is shaped and glued to match the fuselage.  While the fuselage-

matching can be approximated, itôs better to work with the actual structure. 

 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 

isnôt necessary to fit the wing to the fuselage, but it does make it easier to move the fuselage 

around the shop. 

2.2 Spar Dimensions 

 Pete soon altered the height of the forward face of the spar.  Figure 4-6 on Page 24 shows 

the aft spar as 4 inches on the forward face, and 3 
15/16
ò on the rearward face.  The correct 

dimensions are shown in Figure 6. This was addressed in Part 11 of Peteôs articles. 

 
Figure 6: Correct Spar Dimensions 

 What difference does it make?  Very littleéitôs only a 1/16ò change.  Doesnôt matter 

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

coming down on top. 
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 The slight amount of additional gap would make a difference if youôre using the old glues 

like Weldwoodébut modern epoxies will close that gap without effort. 

2.3 Compression Rib Lengths 

 In Figure 4-4 on page 23 of the article, there is a list of the lengths of the compression 

ribs.  ñC4ò is erroneously listed as 25 and 3/16ths inches.  According to Pete, the correct 

dimension is 25 and 13/16 inches.   

Compression Rib Face Length 

C1 and C3 26 and ¼ 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 Section 4.3. 

2.4 Compression Rib Ends 

 Figure 4-4, on Page 23 of the article, provides the dimensions for the ends to be welded 

to the end of the Compression Ribs.  However, Pete doesnôt call out the hole sizes. 

 All the holes should be 3/16ò, with the exception of the top and bottom of the 

Compression Rib end for Rib C-4 (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 fuselage are 

illustrated in Figure 4-3 on page 23.  However, Pete changed the dimensions of these plates.  The 

actual dimensions are shown in Article 11, ñCorrections,ò dated January 1964.  Basically, itôs a 

finer taperéthe plates start tapering right at the last bolt hole rather than waiting until the plate is 

clear of the spar butt.   

 
Figure 7:  Revised Wing-Root Fitting (From Sport Aviation, 

January 1964) 

 The same diagram shows some other shapes of the 

spar fitting.  Ignore those; theyôre for correcting Fuselage 

problems that weôll address in Part 3. 

2.6 Wing Wire Anchor Bolt Availability  

 With the stock wing-bracing system, anchor plates 

are bolted to the mounting blocks as seen in Figure 8.  These 

require very long bolts: AN3-54A (5 ½ò long), AN3-64A (6 

İò long) and AN3-66A (6 Ĳò long).  The two longest bolts 

Figure 8: Wing Wire Anchor Pads and 

Plates 
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have become difficult to find; theyôre no longer carried in the Aircraft Spruce catalog.  However, 

a Google search for ñAN3-64 Boltò finds some vendors with them in stock. 

 If you intend to build the stock wing-bracing system (See the Safety section) you may 

wish to order theses bolts early.  They are rather pricy, about $10-$15 each, and you need 16 of 

the various sizes. 

2.7 Steel Availability 

 In the article, steel parts are specified as 0.093ò 4130 steel.  This size is not commonly 

available nowadays.  Use 0.100ò 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 shown on page 22 of the article, Figure 4.2, and two metal 

plates are bolted the long way through them. Figure 8 in the ñErrataò section also shows this 

attachment method.  Figure 9 shows this arrangement in cross-section. 

 
Figure 9:  Wing Anchor Cross-Section 

 This attachment method is adequate, but is not the ideal solution. 

¶ It requires drilling long, accurate holes through the external wood blocks.  This is 
difficult; in fact, in the plans, Bowers recommends having this done by a cabinet shop. 

¶ As mentioned in the previous section, the long bolts through these blocks are becoming 
difficult to find.  Youôll need about 16 total, of three different sizes. 

¶ There is the potential for metal fatigue in the anchor plates, due to vibration of the 

bracing wires.  There has been at least one accident caused by metal-fatigue-induced 

failure of these plates, and a second case where the metal fatigue was detected in time. 

o HOWEVER :  Both these cases involved modified wing-bracing systems, using 

solid tie rods rather than the cable/turnbuckle arrangement specified by Bowers.   

The stock system actually allows a bit of ñslipò between the cable and the plates 

(due to the cable eye through the turnbuckle) and it is believed that this 

minimizes the situation 

¶ There is also one case where the through-bolts shown in Figure 9 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 the heads of the through-bolts 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 not be attempted. 

 Yet hundreds of other Fly Babies have flown with this system without incident. 

 On later editions of the plans, Bowers did show an optional alternate method for 

attaching the bracing wires to the wing. Matthew Wise used this system on his Fly Baby.  It 

incorporates a set of four steel straps bolted through the spar.  Two pieces of Ĳò plywood are 

glued to the spar to act as the base for the bracing system. 

 The bolts into the spar are mostly AN4 (1/4ò).  The lower strap, which attaches to the 

flying wires (the ones under tension during flight) have an AN6 (3/8ò) bolt instead. 

 
Figure 10: Alternate Wing-Bracing System 

At the top and bottom of the straps, a U-shaped reinforcement is inserted into the gap between 

the two straps.  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.  Wise used 4130, 1/2 inch stock and had a machinist mill them out (Figure 11).  

Bowers shows this tab as bent 4130 steel, which Chuck Baynard implemented 

Photo By Matt Wise 
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Figure 11:  Tab Used in Alternate Bracing System 

  

 
Figure 12:  Bent-Steel Tab Approach 

 When EAA Chapter 26 rebuilt Pete Bowersô 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 these dimensions.  Please test-fit to your aircraft before making anything permanent. 

Photo By Matt Wise 

Photo By Chuck Baynard 
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Figure 13:  Strap Dimensions 
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Figure 14:  Bracing Straps on Front Spar 

 
Figure 15:  Bracing Straps on Aft Spar 


































































