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

construction articles in EAA SPORT AVIATION magazine.  The first article involved 

construction of key wing components.  This article 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 Jim Hann 

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

 In Part 1 of the ñBuilding Fly Babyò series, major components of the wings were 

constructed. 

 What was built, in factéwas a set of Fly Baby wing kits!  At this stage, the components 

from part 1 will be assembled into a pair of wings.  There are other bits that have to be made and 

attached, of course. 

 Figure 1 summarizes the process.  The components built in Part 1 are assembled, then the 

additional items and structure are added to produce a completed wing. 

 
Figure 1:  Fly Baby Wing Assembly 

 While the wing can be completed before the fuselage, for the best fit, certain finishing 

tasks should be left until the fuselage is available. 

1.1 Workmanship 

 This is the first major construction activity that involves assembly of major components.  

This would be a good time to review the Basic Workmanship rules for building Fly Babies.  Key 

notes: 

¶ Do not varnish any areas which will subsequently be glued 

¶ Varnish any closed areas (under the leading edge cover, inside the aileron support boxes) 

before they are completely closed up. 

¶ Drill holes in wood directly to size, using a brad-point drill bit 

¶ Varnish all bolt holes 

¶ Varnish all areas where metal parts will 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  

 Please note the errata previously described in the first Companion guide. 

2.1 Figure 4-28 

 Pete made two changes to Figure 4-28 in the plans.  The distance from the aft face of the 

front spar to the center of the pivot hole for the aileron swing arm is now one inch, rather than 

1½ inches.  And as the figure below illustrates, he now wants the short bit of tubing welded to 

the BOTTOM of the aileron pushrod, not to the top. 

 

 
Figure 2:  Aileron Linkage Changes in Figure 4-28 

 Figure 3 provides a side view of the aileron linkages, which hopefully will be a bit 

clearer. 
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Figure 3:  Figure 4-28 Clarified 

2.2 Aileron Bellcrank  

 This is actually corrected on the diagram itself, but:  For Figure 4-27 on Page 8, see the 

note near the aileron bellcrank that says ñThis arm should point inboard.ò 

2.3 Aileron Pushrod Holes in Ribs 

 Oddly, Pete doesnôt mention these in either the EAA articles or the plans themselves.  

But as can be seen in Figure 2 above, the aileron pushrod is installed aft of the front spar, and 

ribs 5 through 11 need to have holes to pass the pushrod through. 

 Without an ñOfficialò dimension from Pete, Iôm hesitant to specify location or sizes of 

these holes.  However, we know the Compression Rib centers are two inches above the bottom 

of the spars (that would be two inches above the bottom CAPSTRIP on the ribs, or 2 1/8ò above 

the rib web itself).   

 Figure 4 shows the approximate area of the pushrod holes in the ribs.  As Figure 4-28 

(recreated in Figure 2 above) depicts, though, the holes in the nearest ribs to the wing root might 

need more height.  This is due to the fact that the pushrod actually will rise and fall slightly as 

the stick is moved left and right. 
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Figure 4:  Hole For Pushrod in Ribs 5-11 (Nominal) 

 Figure 4 shows the hole actually crossing into the area of the triangular gluing block at 

the intersection of the rib and the spar.  This is a reflection of the way the hole is depicted in 

Figure 4-27 on Page 8 of article two.  The Figure shows the corner block slightly carved away by 

the aileron pushrod hole in Rib 5. 

 Figure 5 shows how Matt Wise implemented the holes in his ribs. 

 Itôd be easiest to cut these holes while the ribs were being constructed, but I wouldnôt 

blame folks for waiting until the ribs were actually on the wing.  Considering how close the hole 

is to the front spar, though, a fairly flat-topped hand drill will be needed. 

 On the PLUS side, these holes are not critical to the strength of the rib. 
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Figure 5:  Wing Structure Showing Holes for Aileron Pushrods 

2.4 Spar Root Fittings 

 This was included in the Guide for Article 1, but letôs repeat it, here:  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 6:  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. 

 

  

Photo by 

Matt Wise 
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3 SAFETY ISSUES 

  Relevant safety issues were addressed in the Guide for the first article.  Since the internal 

brace wires are being installed at this state, the issue regarding the wire size is repeated here. 

3.1 Internal Bracing Wire Size 

 In 1982, EAA of Canada released a safety bulletin recommending that the internal 

bracing cables of the Fly Baby be upgraded to 5/32.ò  Their analysis showed some of the internal 

bracing, at extreme corners of the flight envelope, might exceed the 2000 lb cable/1600 pound 

turnbuckle ratings of the standard bracing system: 

 
Figure 7:  EAA Canada Loading Diagram 

 There is some controversy over this, with some believing that the methodology used to 

determine this loading was flawed.  In any case, there has not yet been any accidents or known 

incidents relating to the internal cable bracing size.  In addition, the original Fly Baby flew for 

~20 years with SMALLER bracing cablesé3/32ò inch. 

 However, the cost for this upgrade is pretty minor.  Youôll need the next-size larger 

turnbuckle (rated as 2200 pounds), but they donôt cost that much more.  

 

  

http://www.bowersflybaby.com/safety/sb81-3.htm
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4 CONSTRUCTION DETAILS  

 Before starting, read the Errata section and the Alternate Approaches. 

 

 
Figure 8:  Wing Components in Article 1 

4.1 Drilling the Spar  

 First step will be to drill the holes in the spar to accommodate the compression struts, 

aileron hardware, and the spar plates on the roots. 

 The wing spars are drilled before the wing-wire anchor pads are glued into place, for 

reasons that will become apparent. 

 Note that these are, practically, the most important holes youôll drill.  Youôve done a lot 

of work to get your very expensive spars to this point, so you want to drill the holes both in the 

proper location as well as being exactly perpendicular 

 This means using a drill press.  There are guides available for hand drills, but small drill 

presses are pretty cheap. 

 The drill press has an adjustable table to bring the work in close proximity to the drill bit 

before starting.  This table can usually be adjusted to drill at an angle.  Obviously, thatôs not 

wanted when drilling wing spars.  So the adjustable table in the press must be checked to ensure 

itôs in exactly perpendicular to the drill bit.  Use a reference such as a combination square, and 

check to BOTH sides of the drill bit. 

 Youôll notice that the table has a large hole in it.  Obviously, itôs to keep the user from 

drilling into the metal for every hole. 

 However, when a drill bit exits wood, it tends to chew up the fibers at the exit point.  

When drilling, put a piece of wood under the item in work.  Having the ñgoodò wood in contact 

with this sacrificial block will minimize the splintering. 

 The table height is adjustable.  Prior to starting to drill, set the table so that the drill bit is 

just clear of the wood to be drilled.  The drill press bit control is spring loaded; one rotates the 

handles to lower the bit, but it springs back up when released.  The higher the bit is at the start, 

the more the handles have to be rotated before the drilling begins. 

 These points are illustrated in Figure 9.  
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Figure 9:  Drill press setup 

 While the table works for keeping most wood pieces in the proper attitude for drilling, the 

weight of long pieces can drag down so the piece isnôt level.  The long pieces have to be 

supported so they donôt have a slant in them.  Figure 10 shows the issue.  The spar has to be held 

level during the drilling process.  This could be done using supports, like the figure, or just get a 

helper.  When you drill, make sure the spar is firmly level on the table and underlying block. 

 
Figure 10:  Wing spar support during drilling 

4.1.1 Spar-Drilling Philosophy 

 The ultimate goal of drilling the spars is to be able to assemble the Compression Ribs to 

the spar with a straight, strong structure resulting. 

 There are two basic philosophies, depending on how accurately the Compression Ribs 

were built. 
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4.1.1.1 DEFAULT DRILLING PHILOSOPHY  

 In Article Two, Pete says to drill the holes with the front and rear spars clamped together.  

This assumes the builder has confidence in the accuracy of the Compression Rib construction. 

 The key thing with this process is to exactly align the front and rear spars prior to drilling.  

The bottom surfaces of the spars must be exactly aligned, as well as the butts of the spar (the 

ends that attach to the fuselage).  Clamp them together, check that theyôre aligned, check them 

again, and drill the first hole.  Push a spare bolt through the hole to help keep the alignment, then 

drill a second hole.  Insert a bolt, etc, and repeat until all the holes are drilled.  Figure 11 

illustrates this process.   

 
Figure 11:  Drilling Spar Holes at the Same Time 

 The other way is to drill the front spar first, then lay it against the rear spar (carefully 

aligning it, etc.) and use it as a pattern to drill the aft spar.  Again, drop a bolt in each hole as itôs 

drilled to help maintain the alignment. 

 It should be noted that not all holes are drilled in both the front and aft spars.  The front 

spar gets a few extra to install the aileron linkages. 

4.1.1.2 ALTERNATE M ETHOD(S) 

 The above process works great if the bolt holes in the flanges on the end of the 

Compression Ribs are precisely drilled, either by hand or by a water jet/plasma/etc. process when 

they were cut out. 

 If you have some questions on how accurate the holes are, then drilling the holes with the 

two spars held together is not the best way to assemble the wing.  Consider the sequence 

illustrated in Figure 12:  Drill the holes in the front spars first, for all the Compression Ribs.  

Drill the holes for the spar plates at the root of the spar (the two rear holes in the spar plate are 

shared by Compression Rib C4).  Then bolt the spar plates and Compression Rib C4 to the end 

of the front spar (over a temporary set 1/8ò plywood reinforcements, as shown by the inset 

diagram on Figure 12).   



Pete Bowers Centennial Fly Baby Companion Guide/Article 2/Page 16 

 
Figure 12: Alternate Spar-Drilling Sequence 

 Bring the rear spar into position.  Use a carpenterôs square to make sure the ends of the 

two spars are exactly even.  Then use the bolt holes in the aft flange of Compression Rib C4 to 

mark the bolt holes on the aft spar.  The center of the Compression Rib should fall on the 

reference line drawn two inches from the bottom of the spar, as described in Companion Guide 

#1.   

 Drill the bolt holes for aft Compression Rib flange, and bolt the rib to the spar.   

 Measure the distance between the spars at the root.  It should be 26.25 inches between the 

spars themselves (not in the area of the spar plates or 1/8ò reinforcing plywood).  If itôs less, no 

problem:  you can add small shims of plywood under the Compression Rib flanges when things 

are permanently bolted.  If itôs too wide, you might try sanding down reinforcing plywood. 

 How much is too shortéor too wide?  Itôs a tough call.  Fly Babies arenôt precision 

machines, so I think a sixteenth of an inch one way or the other is probably tolerable.  If the 

dimension is off, though, remember that when youôre building the fuselage.  The spar plates have 

to correspond with Bulkheads 3 and 5 in the fuselage, and the wrong dimensions at the wing root 

might call for some adjustment in the fuselage. 

 With Compression Rib C4 in place, install C1 to the front spar near the tip, hold it up to 

the rear spar with the Rib aligned with that 2ò reference, then mark the holes for Compression 

Rib flange to bolt to the rear spar.  Bolt C1 into place, then repeat for C2 and C3. 

4.1.2 Sets of Holes to Drill 

 Letôs go, step by step, through the holes needed for the spars. 

4.1.2.1 HOLES TO DRILL NEAR WING ROOT 

 The holes that must be made in the wing root area are defined in two locations:  Figure 4-

6, in the Part 1 Article, and Figure 4-17 on page 7 in the Part 2 Article. 
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 The holes for the spar plates are shown in Figure 4-6.  These plates are used to attach the 

wings to the fuselage.  The holes also are used to bolt Compression Rib 4 to the spars.  These are 

1/4" holes, to match the AN4 bolts used to hold the spar plates to the spar. 

 The holes in Figure 4-17 are used to support the aileron swing link, and are only needed 

on the front spar.  Theyôre also shown in Figure 4-28 on page 9.  Theyôre drilled to 3/16ò 

4.1.2.2 COMPRESSION RIBS C1-C3 

 If you followed the process in the first Companion Guide, you marked a 2ò line above the 

bottom of both the front and aft spars.  This marks the centerline for the Compression Ribs. 

 Oddly enough, Pete doesnôt provide a discrete table showing the distance of the 

compression ribs from the root.  However, one can use Figure 4-1 (the overall wing diagram in 

Article 1) to derive the spacing: 

Compression Rib 
Distance from Root (as measured on 

the bottom of the spar) 
Distance of centerline from 

the bottom of the spar 

C4 2.25ò (Figure 4-6) ï Part of the Spar 
Plates at the root 

2ò 

C3 32.25ò (#4 + 2ô6ò) 2ò 

C2 74.25ò (#3 + 3ô6ò) 2ò 

C1 116.25 (#2 + 3ô6ò) 2ò 
 Compression ribs C1-C3 have the same basic footprint, with the about 1.75ò apart (7/8ò 

above, and 7/8ò below the guide line thatôs 2 inches above the bottom of the spar).  Compression 

Rib C4 (the one nearest the wing root) has a different spacing, to match the holes in the spar 

plates. 

 Both sets of holes for the Compression Ribs should be drilled to 1/4", to fit an AN4 bolt. 

 Compression Rib 2 is actually installed into the wing-wire anchor pads.  Donôt worry 

about that right nowéitôll be clear in a bit. 

 Note that after the Compression Ribs are installed, the spars should be 26.25 inches apart.  

If your Compression Ribs are slightly undersized, use thin plywood shims to set the gap. 

4.1.2.3 AILERON BELLCRANK M OUNT HOLES 

 Figure 4-15 shows another set of four holes between the outboard Compression Ribs, 

about 93 inches from the root.  These are for mounting the aileron bellcranks, and should be 

drilled to 3/16ò (AN3 bolt size). 

4.1.2.4 BUSHINGS FOR THE SPAR HOLES? 

 If a component is expected to be removed during normal maintenance, and will be bolted 

to a wooden structure, itôs better if the hole is drilled slightly oversize and a bushing installed.  

This will ensure that the bolts will not get locked into the wood by corrosion or wood swelling. 

 However, so far, none of these bolts should have to be removed during maintenance short 

of a major rebuild or repair. 

4.1.3 Installing the Wing Anchor Pads 

 Before installing the Wing Wire Anchor Pads, make sure that youôve got the right 

combination of pad thickness and Compression Rib length.  If the Anchor Pads are 5/8ò thick 

(per plans), Compression Rib #2 should be 25 inches long (from the OUTSIDE of the mounting 

plates.  The spars are designed to be 26.25 inches aparté 25 inches, plus the twice 5/8ò added by 

the two inside Anchor Pads.  See Figure 13.  
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Figure 13:  Compression Rib #2 Measurement 

 Before you glue your Anchor Pads in place, check this measurement!  If you used 

thicker or thinner pads, make sure the Compression Rib was re-sized to ensure the 26.25ò inside 

distance between the spars. 

 Assuming everything is OK, Figure 14 show the process for attaching the Anchor Pads.  

After drilling all the holes in the spar, position one of the pads so that the Compression Rib bolts 

go right through the center (between the vertical bolts).  Glue the pad into place.  Give the glue a 

day or so to cure properly, then, using the existing spar holes, drill through the pad. 

 
Figure 14:  Attaching the Wire Anchor Pads 

 After the first sideôs pad is in place, figure out the position of the pad on the opposite side 

of the spar.  If youôre using the traditional wing bracing system (with the flat plates on top and 

bottom of the wing), consider using the plates to establish the exact position of the second pad 

(Figure 15).  Otherwise, count on drilling the wing plates to match the final hole locations. 






























































