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

construction articles in EAA SPORT AVIATION magazine.  The article covered the 

construction of the flight controls systemséthe joystick, the rudder pedals and control horn, and 

the elevator and tailwheel controls.  Earlier articles addressed the construction of the control 

surfaces, this article addresses the pilot-operated mechanisms and how they connect to the 

surfaces. 

 You will need to download these articles from the EAA Archives.  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 1-1ò (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, William Beauvais, Olan Hanley, Harry 

Fenton, Bill Hills, Drew Fidoe, Hans Teijgeler, Charlie Gay, and 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  

 The primary emphasis in Article 8 is the construction of the control stick, and the various 

mechanisms that connect it to the control surfaces.  This includes the joystick itself (Figure 1) as 

well as the pushrods and additional control horns.   

 
Figure 1:  Fly Baby Joystick and Torque Tube 

 Figure 6-1 on Page 10 of Article 8 is a great overall view on how the control system 

works.  Letôs take a closer look at the individual controls 

1.1 Elevator 

 Figure 2 illustrates how the elevator control goes together.  A short section of tubing (the 

ñTorque Tube,ò see Figure 6-3) is installed between the lower section of the Station 3 bulkhead 

and the upper portion of the (short) Station 4 bulkhead.  The torque tube is held loosely, so it can 

rotate left and right to accommodate the aileron controls. 
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 The actual joystick has a set of steel plates at the bottom that ñsaddleò the torque tube.  A 

bolt goes through these plates and the torque tube so the stick and pivot fore and aft for elevator 

control.  A pushrod attaches from the bottom of the steel plates to a ñwalking beamò mounted aft 

of the Station 5 bulkhead (behind the pilot).  Cables attach to the walking beam to connect to the 

elevator horns way in the back of the fuselage. 

 
Figure 2:  Elevator Controls 

 The bend in the pushrod allows it to go under the Station 4 bulkhead.  This is actually 

under the nominal fuselage structure, but, if you remember from Companion Guide #4, there are 

actually a pair of stringers that will attach to the bottom of the fuselage to smooth the belly.  

These stringers also allow the elevator pushrod to pass between the bottom of the Station 4 

bulkhead and the lower covering of the fuselage. 

 The ends of the pushrod have rod end bearings attached.  These eliminate friction with 

the cross-bolts that hold the structure together, as well as give some adjustability. 

1.2  Ailerons 

1.2.1 Cockpit Connections 

 The ailerons are worked, of course, by side-to-side motion of joystick.  The stick 

assembly pivots on the torque tube, and a pair of steel yokes are welded to it, as shown in Figure 

3. 
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Figure 3:  Aileron Control ï Rear View 

 Each wing has long pushrod installed inside it.  Both ends of the aileron pushrod have a 

rod end bearing at the end. 

 The aileron pushrod doesnôt stick far out from the root of the wing.  It connects to a short 

section of tube (the Aileron Link) which then connects to the aileron yoke. 

 Why not make the aileron push rod long enough and eliminate the Link?  A couple of 

reasons.   Primarily, it gives you some adjustability.  Without the link, the aileron push rod 

would have to fit exactly from the middle of the wing to the center of the fuselage.  The Link, 

being hinged at both ends, gives you some leeway.  If you accidentally make the wing pushrod 

slightly too long or too short, just re-size the link to match. 

1.2.2 In the Wing 

 Figure 4 shows the wing hardware associated with aileron control.  A mounting bracket 

was installed during the wing construction.  The double-deck aileron bellcrank bolts into this 

bracket.  The long aileron pushrod runs from the forward tab of the bellcrank to the joystick, and 

the short aileron pushrod goes to the aileron horn. 

 
Figure 4:  Overhead View of Aileron Control Structure 

  The long aileron pushrod includes a bit of a curve at the end.  As Figure 5 shows, this 

gives the bellcrank a little more clearance when the inner-pointing arm rotates toward the 

pushrod  



Pete Bowers Centennial Fly Baby Companion Guide/Article 8/Page 10 

 If you recall the wing construction details, the 

ribs have holes in them to pass the pushrod tubes.  

Obviously, if a hole interferes with the movement of 

the long pushrod, the hole should be enlarged so the 

tube moves cleaning.  The swing link is mounted in the 

first rib bay; it provides support for that long tube.  

Without it, the rod may tend to bend when itôs pushed.  

Note that it may be necessary adjust/add shims to the 

swing link to get it to work right. 

 Itôs still a long way from the swing link to the 

bellcrank.  Some builders have added a bushing inside 

the hole in one of the ribs to help support the tube.  

Obviously, if you do this, make sure itôs not interfering with aileron action. 

1.2.3 Aileron Travel 

 I occasionally get worried emails from folks concerned about their Fly Babyôs aileron 

travel.  ñThey go up nicely, but they barely go down!ò 

 Fear not, thatôs the way itôs supposed to work.  Pete designed the aileron system so that 

each aileron goes up much further than it goes down.  You can see the measurement on my own 

airplane in Figure 6.  Measured at the root of the aileron (the 

closest end to the fuselage), each aileron will go up nine 

inches or more, but down only two inches or so. 

 Weird?  Not really.  Most airplanes do this, especially 

the more modern ones
1
.  The problem is adverse yaw.  A 

downgoing aileron produces more drag than when it goes up, 

which means that the airplane tends to want to turn in the 

direction of the downgoing aileron (that wing now having 

more drag). 

 Buté.the airplane TURNS in the direction of the 

upgoing aileron!  So adverse yaw will want to send the planeôs 

nose to the left while youôre trying to turn to the right.  If you 

learned on modern aircraft, you might be shocked if you ever 

take controls of an antique.  Adverse yaw is often significant; 

move the stick to the left, and the plane starts to turn right.  

You learn to lead each turn with the rudderéobviously 

different from a modern Cessna or Piper. 

 Youôre probably familiar with the horror stories associated with the Sopwith Camel from 

World War I.  It had a fatality rate in training four times higher than its contemporary, the SE-

5A.  The Camel had its ailerons hinged at the bottom (vs. the top, like the Fly Baby).  This meant 

that when the aileron went down, a big gap opened upéand adverse yaw was massive.  The 

Camel, in fact, was the LAST Sopwith built with the ailerons hinged in this fashion.  All 

subsequent designs hinged them at the top. 

 So Pete built-in aileron differential to minimize adverse yaw.  Itôs handled by the 

inverted-Vee aileron yoke on the control stick.  It has better leverage pulling the aileron pushrods 

(which raises the aileron) than when it pushes. 

                                                 
1
 ñMore Modernò isnôt a term normally associated with Fly Babies, but it applies in this case. 

Figure 5:  Bend in Long Pushrod 

Figure 6:  Aileron Travel 
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 Note that the travel shown in Figure 6 happens to be the travel that my own airplane 

haséitôs certainly not a ñstandardò.  Other owners have reported slightly less or slightly more 

travel.  Use of full travel of the ailerons in flight is almost unheard of. 

1.3 Rudder Control  

 Compared to the aileron and elevator system, the rudder system is fairly simple. 

 Figure 7 shows its components. The main ingredients are a pair of rudder pedals, a pair of 

turnbuckles, the rudder cables themselves, and a couple of horns bolted to the rudder. 

 
Figure 7:  Rudder Control 

 The rudder pedals attach to the front cockpit flooréwhich doesnôt exist, yet!  Itôs 

described in the next EAA article.  Weôll add the necessary bit to this Guide when the rudder 

system comes up. 

 Thereôs an unusual feature regarding the Fly Babyôs rudder systemðone which can lead 

to some comments. 

 The rudder pedals on Fly Babies are connected to cables, and are independent of each 

other.  In one way, they work like any other aircrafté.  If you press the left rudder pedal 

forward, the right cable pulls the right rudder pedal back. 

 But what happens to the right rudder pedal if you hook your foot on the left pedal and 

pull it back?  Nothing, because the cable can only pull, not push. 

 Fly Babies have springs on the rudder pedals to pull them forward, but thatôs for 

convenience only (to keep the pedal from flopping aft onto the floor).  Theyôre not needed when 

you fly, since youôll have your feet on the pedals. 
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 But when the airplane is sitting on the ground with no one in it, the spring is the only 

thing keeping tension on the rudder pedals.  Which means the rudder cables attached to the 

rudder horn might sag a bit!  This can lead to people assuming thereôs something wrong with the 

systeméwhen, in fact, there isnôt.  Figure 8 is a photo of my airplane; notice how thereôs a little 

ñwiggleò in the rudder cable. 

 
Figure 8:  Slack in Rudder Cable 

 Stronger springs would reduce this issue, but then, youôd be fighting the spring pressure 

on a pedal every time you pressed the other one down. 

 So, donôt worry if the rudder cables look a bit slack. 

1.4 Note about Illustrations 

 To make things clearer, I 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 the drawingð

they may not, exactly, match the original Pete Bowers figures.  My sketches always are in color; 

Peteôs are black and white. 

 Where there is a difference between my sketches and those from the Pete Bowers articles, 

assume the original article sketches are correct. 

 If two pieces in my sketches are supposed to be the same size but look different, just 

assume that was an error. 

1.5 Workmanship 

 Letôs 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 (double-plywooded forward section, etc.) before they are 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  

2.1 Figure 4-27 

 Welléat least it was corrected prior to printing the articles in the magazine. 

 When they drew the view of the aileron bellcrank, they had the bellcrank turned the 

wrong way.  Rather than re-draw the whole diagram, Pete just added a prominent note about the 

error.  Figure 9 shows the drawing corrected. 

 
Figure 9:  Figure 4-27 Corrected 

 Note, also, the dimension in red labeled 7/8ò in the figure.  Pete shows 7/16ò here, which 

is the separation of the plates in the bellcrank, NOT the gap in the mounting plates bolted to the 

spar. 

 This shouldnôt be an issue at this point, as Pete specified the bolt pattern for the brackets 

back in Figure 4-14 in Article 2.   

2.2 Figure 4-28 

 This was addressed in the second Companion Guide, but the tubes that support the 

aileron push rods are supposed to be welded to the BOTTOM of the push rods, not the top as 

Pete shows in Figure 4-28 in the plans.   
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Figure 10:  Aileron Linkage Changes in Figure 4-28 

 Figure 11 provides a side view of the aileron linkages, which hopefully will be a bit 

clearer. 

 
Figure 11:  Cross-Sectional View of Aileron Pushrod and Swing Link 

2.3 Elevator Cable Interference 

 Several builders have reported some minor interference with the fuselage Station 8 

diagonal and the elevator cables.  This is addressed in Section 4.3.2.  
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3 SAFETY ISSUES 

 Your primary issue?  This is the control system, for goshsakes.  This is all critical to your 

safety.  Hereôs a warning Pete added to the plans: 

 

If you have any. doubts at all about your. skill as a welder, have a professional do this 
job. There are relatively few welds in FLY BABY, but your life will be dependent on the 

quality of the work in these. 

 

In other words, the control system is not the place to be trying out uncertain skills in welding.  

This is a place where it might be a good idea to ñfarm outò the work to a professional. 

3.1 Lock Nuts 

 The AN365 self-locking nut is commonly used on aircraft.  However, it should never be 

used in situations where the bolt is used as a pivotélike in the control system.  Use drilled bolts 

and AN310 castle nuts and cotter pins, instead. 

 
Figure 12: Lock Nuts and Related Hardware 

 The drilled bolts have the same nomenclature, but donôt have an ñAò at the endé and 

AN3-16 bolt vs. an AN3-16A. 

3.2 Rod Ends 

 Rod Ends allow two components to be bolted together with a bit of ñgiveò.  A bearing is 

enclosed that can tilt a little; a bolt through the bearing can rotate a bit in all directions without 

making a loose connection between the two joined parts.  They are defined as ñMaleò (they end 

in a threaded rod like a bolt) or ñFemaleò (internally threaded to screw onto a bolt). 












































































