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Welcome 
 

Welcome to the QRSC beginner robot building guide. This guide is for use with a kit of parts  

provided as part of an QRSC event. Those builders wanting to gather the parts themselves, in 

other words build there own kit, will need to refer to appendix A for further details on 

obtaining and preparing the parts.  

It is best to have a colour copy of this guide as the pictures provide a great deal of 

information. Some of the photos and drawings in the guide will look a little different to your 

robot due to improvements made since the guide was written. 

About the robot 
 

The robot described in this guide is suitable for entry in QRSC competitions and fun events in 

a special class called KitBot. The special class for AAA powered robots based on the parts in 

this kit.  The robot has a flipper as its main weapon and it is used to push, overturn, grab and 

pin down other robots. The robot turns very quickly and can spin on the spot. This is great for 

ducking and weaving around another robot or dodging through a challenge course. The 

flipper also helps the robot to turn itself the right way up. Practice is needed to get the best out 

this high performance ant weight robot. 

 

The robot design is easy enough to build that it can be made at home, school or local club. 

The kit has all the major cutting, drilling and soldering taken care of. The builder has to check 

the parts, combine parts into sub assembly and then bring the assemblies together. Taking 

care all the time to keep all the pieces aligned as they go together. The designs are inspired by 

recent competitors in a QRSC event. Jack the Flipper and Stig outclassed the other entrants 

before the final round where Stig just beat Jack the Flipper. 

 

The robot is easy to modify and customise. Double sided foam tape holds most of the sub 

assembles together and makes repairs and modifications easy to do. New and different parts 

can be found in and around the home, at the local electronic, hobby or hardware store or 

online at a range of hobby and electronics stores. Tips and ideas on customising the robot can 

be gained from other robot builders and the internet. Remember to leave the radio antenna the 

same length and keep the weight under 150gm. Other than that be as creative as you want. 

 

The QRSC has a web site (www.QRSC.org.au) and members are active on the Robowars 

forum (www.robowars.org/forum) for helping competitors and builders. We are primarily an 

online based organisation so if you are interested in participating the Robowars forum will 

usually have the most information. 

 

Today you will take safe everyday materials and combine through specialised knowledge to 

make a fun, flexible build it yourself robot. 

 

Introduction to the kit 

Experience from past robot designs and building workshops have lead to the kit in front of 

you today. The kit is a selection of remote control parts normally found in home built remote 

control aeroplanes and items from the hardware and electronics store. A detailed list of parts 

is in appendix A. Appendix A will be used in the first step of building the robot. 

 

The kit includes: 

¶ A 6 channel radio control set that is specially programmed to this robot design. The 

receiver is unmodified. has its antenna replaced with a length of wire. 

¶ Regular mini sized radio control servos have been converted from the usual 60ô of 

http://www.qrsc.org.au/
http://www.robowars.org/forum
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rotation to continuous forward and reverse rotation to work as powered wheels.  

¶ Another servo powers the flipper. 

¶ An assortment of bits and pieces,  printed circuit board, aluminium angle, battery 

holder, sticky tape etc 

¶ Enough parts to build one of two designs and some extra bits to start customising 

 

The photo and drawing below introduce the high rider robot and the drawing style used 

throughout this guide. Appendix A provides a list of parts with photos and drawings. 

 

The High Rider. Looking at 

the front right side. 

High Rider drawing ï Right side view. Robot front is 

on the right hand side of the drawing. Needs more 

work before it is finished. 

  

Robot viewpoints 
Throughout this guide the following way of looking at the robot and its parts are used. 

Looking down on the finished robot: 

 

 Front  

 

 

 

 

Left 

 

 

 

 

 

Right 

 Back  

 

Slide and grab technique. 
Building with 2 sided tape. 

 

All parts of the robot are held together with two sided adhesive tape. A simple technique 

helps bringing the parts together so that a good alignment is achieved. 

 

The slide. 

The technique involves using a flat surface to line up the parts as they are moved together. 

The flat surface helps the carful alignment of the parts. 

 

The grab. 

Once the careful step of bringing the parts together so the tape grabs is completed the next 

step is to apply extra pressure to maximize the tape adhesion. 
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Preparation  
 

The kit of parts have been carefully put together for you however it is best to check the kit 

you will using to make sure all is OK. Refer Appendix A for a photo check list of parts. Use 

the checklist to identify each part and confirm the correct number and type have been 

included. 

Having a good work area is a great help. Some of the parts are quite small and can disappear 

quite easily from the work area. Take a few moments to safely organise tools, large parts and 

places for very small parts. 

Before investing time and effort in making the robot a test of the electronic parts is 

recommended. See the step below about a pre build test of electronic gear 

Pre build test of electronic gear   

Parts  

¶ Battery holder with 4 AAA batteries 

¶ Wheel servos without wheels (The wheels make the units run all over the place!) 

¶ Flipper servo with arm on. (More fun with the arm on) 

¶ Transmitter with 8 AA batteries installed 

¶ Receiver 

Build steps 

¶ Connect the servos to the receiver 

¶ Turn on the transmitter and check the light turns green 

¶ Plug in the battery lead 

 

 

Servo connections. 

The black servo goes in channel 3, the right 

wheel servo in channel 1 and left wheel in 

channel 2. The brown wire always goes on 

the outside line of pins just like the black 

battery wire. 

Power connection. 

The plug from the battery pack can go 

in any position. The black wire 

always goes on the outside line of 

pins.  
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A quick look at the radio control transmitter. 

Number on photo Switch, stick 

1 Flipper ï full up, full down switch 

2 Flipper ï proportional control 

3 Robot direction stick. Moves robot forwards, backwards, left and right. 

4 Power switch. Turns the control unit on. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Testing 

 

With the controller powered on (check the LED is Green) and the battery cabled plugged in 

the testing can begin.  

 

The receiver has a red LED illuminated when it is powered on and the transmitter signal is at 

a good level. 

 

Move the right stick in any direction and watch for the blue servos to move.  

 

Move the left control stick up and down and watch the black servo arm moving. If the arm 

does not move check the settings of the controller in the last section Pre driving set up  
dealing with the radio controls. 

 

If there are servos not moving and LEDs not lighting up now is the time to ask for help. 
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Building 
The follow series of build steps provide a logical approach to building the High Rider robot. 

Tape on the parts  

The following is a list of the parts that can be pre-taped. Other taping is required as the parts 

go together and are described in the build steps later on. 

 

Note:  

Leave the backing paper on the tape until a later step. 

You may find it easiest to place the part to be taped onto the work bench and use two hands to 

apply the tape. 

 

Apply 2xTape 

 - 2 x blue wheel servos  

 - 1 x black flipper servo  

 - 55x65mm fibreglass plate 

 - 25mm and 12mm aluminium angle 

 - back of RX 

Servo tape drawings 

 

In the following drawings the 2 sided tape is in red. 

 

Flipper Servo. Part FS Left Wheel Servo. Part WS Right Wheel Servo. Part WS 

   
 

Body part tape drawings 

 

65 mm plate. Part P1 

High rider back plate and Low 

rider bottom plate 

Flipper mount ï right 

view. 25mm aluminium. 

Part A2a 

Second mount for low rider. 

Part A2b 
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Base Unit   

Parts 

¶ Battery holder. For safety take the batteries.  

¶ Wheel servo, with wheels and  with 2 sided tape applied 

¶ Ali angle or fibreglass plate to guide the servos onto the battery holder 

Build Steps  

¶ Practice using the ali angle to guide the servo into place. 

¶ Develop an idea for how well the wheels line up with the side of the battery holder. 

¶ Remove the cover strip from the tape and move the parts into place. 

 

Gotchers: 

1 If the wheel alignment needs adjusting after the tape grabs accept the fact that new 

tape will be needed for the next attempt. 

2 The end of each servo has an uneven area where a cut was made and this can make 

the wheels crooked. Check the fit and clean up the roughness or put paper in place to 

correct the roughness. 

3 Donôt grab the wheels to align the servo after the tape has taken hold. 

 

Battery holder. Battery side 

down. Part BH 

The wires are at the back of 

the robot 

A side on view 

   

Fun option - test drive  

The base just built has enough parts to have a fun test drive. 

Complete these steps and you are ready to go: 

¶ Stick the RX onto the open area of the battery holder and. 

¶ Left servo in channel 2 

¶ Right Servo in channel 1 

¶ Battery in any channel from 4 upwards. 

¶ Screw the wheels in place 

¶ Put the robot on the floor. 

¶ Turn the transmitter on and check the controls given above in the earlier section on  

Pre build test of electronic gear and the last section Pre driving set up. 

Have some fun! 
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Flipper drive assembly 

Parts 

¶ Flipper servo without the arm fitted. 

¶ 25 mm aluminium  

Build Steps  

¶ The black servo is the flipper servo 

¶ It is mounted so that the bottom of the servo is on the right hand side when the flipper 

is pointing away from you.  

Note 

The view directions are as per the earlier section Robot viewpoints 
 

Viewed from the left side Viewed from the right side 

  
Front view Underside view 
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Mounting the flipper drive assembly 

Instructions for the High Rider 

Parts 

¶ Base unit as built to this point 

¶ 12 mm aluminium 

¶ Fibreglass plate 55x65mm. Part P1 

¶ Flipper assembly. Refer section Flipper drive assembly above. 

 

Build steps 

¶ Attach the 12 mm aluminium angle to the front of the battery holder (the end 

without battery and servo cables) 

¶ Temporally run the battery and servo cable between the wheel servos and hold 

them down with some tape. 

¶ Attach the fibreglass plate to the base unit so that it covers the end of the 

battery holder and both the wheel servos 

¶ Attach the flipper drive assembly 

 

Note 

The flipper drive assembly can be mounted at any height above the wheel servos you 

may want. After trying one position it is possible to try the flipper driver assembly at 

another height on the back riser plate. 

 

Attach the riser plate. Part 

P1 to the base unit. 

Attach the flipper drive 

assembly. Top view. 

Left side view.  
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Instructions for the Low Rider 

Parts 

¶ Base unit 

¶ Fibreglass plate 55x65 mm 

¶ 2 x tape 

¶ Flipper drive assembly 

¶ 25mm and 12 mm aluminium angle 

Build steps 

¶ Tape the battery holder and ends of wheel servos. 

¶ Attach the fibreglass plate. Refer step 1, 

¶ Attach 25 mm aluminium. Refer step 2  

¶ Attach flipper drive assembly. Refer step 3 

¶ Install 12mm aluminium to front of base plate. Refer step 3 

 

Step 1.  Step 2 ï top view.  Step 2 ï side view.  

 
 

       

Step 3 ï top view.  Step 3 ï side view.  
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Flipper plate 

Parts 

¶ Robot 

¶ Flipper plate. Pick a flipper plate to suit your robot. Parts P2 (70mm) and P3 

(90mm) are provided for flipper plates. 

¶ Fabric tape 

Build steps 

The flipper is the main weapon of the robot so some extra building details are given to 

help get it right. 

The flipper is held to the mount with fabric tape, often called gaffa tape. The tape 

makes a hinge and needs a certain amount of care to get a free moving and correctly 

aligned flipper. The flipper is taped on the top and the bottom sides. On the top the 

tape can be applied in one piece. Underneath the flipper several pieces are easiest to 

work with. 

Lay a credit card or similar thickness item on the top of the flipper mount then put the 

flipper on top of that. When the bits are in the right places the Ali angle the edge of 

the credit card and flipper will like a high tech sandwich. The bottom of the sandwich 

will be the aluminium angle, in the middle the credit card and on top the flipper. All 

the edges will line up along the forward facing edge of the aluminium mount. The rest 

of credit card and flipper will hang out between the wheels pointing out the back of 

the robot. 

This technique allows the flipper to be well aligned even if the end of the flipper is a 

little crooked. Then tape is applied to hold the flipper to the aluminium. The credit card 

goes back to its usual place. 
 

Drawing of the low rider  robot on a flat surface with the flipper resting in place 

 

Photo of the low rider, above, with the flipper wide open  showing silver fabric 

tape on the underside of flipper, the aluminium mount and flipper servo. 
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Flipper arm cam 

Parts 

¶ Flipper cam (PCB) 

¶ Robot 

Build steps 

 

Remove the flipper servo arm and power up the robot and ensure the flipper servo is 

in the down position. Check the section on preparing the robot for info on the flipper 

stick and how to use the flipper stick for proportional control. 

 

Place the servo arm on the servo in the 7 oôclock position. Test how far the arm 

travels and check that it does not hit the aluminium mounting shelf. If the arm hits the 

aluminium shelf the servo will become noisy and make a buzzing sound. Remove and 

relocate the servo arm so that it does not hit the aluminium but is very close to it. 

 

See drawings below. 

 
 

Flipper in the down position Flipper in the up position 

 
 

 

Tip 

Use tape to attach a rubber band or piece of hat elastic to pull the flipper pack after it has 

opened fully. 
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Radio receiver  

Parts 

¶ Receiver 

¶ Robot 

Build steps 

Attach receiver 

On the high riser design the receiver can be stuck on top of the battery holder in front 

of the wheel servos. 

On the low riser design the receiver can be stuck on top of the wheel servos. 

Make connections 

Connect the servo cables according to the table below. Remember the brown wire 

goes towards the outside of the receiver away from the label and the yellow/orange 

wire nearest the centre and label. 

 

Receiver pins label Servo 

CH1 Right wheel 

CH2 Left wheel 

CH3 Flipper 

 

Antenna 

The antenna can be stuck on the back of the flipper mount with a piece of 2 sided tape 

sandwiched between the antenna and the flipper mount with a layer of fabric tape over 

the top. 

 

Stow the cables 

The servos come with a generous length of wire cable. These cables and the power 

cable are best folded up, tied up and neatly placed out of the way of the flipper servo 

arm and attack from other robots.  

On the high riser design the cables can be packed between the flipper and wheel servo 

or taped inside the flipper mount.  

On the low riser design the cables can be taped on top of the receiver. Consider 

placing a layer of fabric tape over the receiver from the top of the flipper mount to the 

back of the battery holder. 
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Pre driving set up 
To get the robot ready to go requires a few minutes to look over the major controls for 

steering and flipper operation and a few fine adjustments to sterring. 

Flipper control mode. 

The flipper can be operated in one of two modes. One mode is a full flip and the other is a 

gradual or proportional flip. Full flip is where the flipper goes from closed to open as full 

speed and back again at full speed. In gradual mode the flipper. The flipper control stick and 

switch are on the left side. 

 

Flipper   

Stick control of flipper Switch back  Flipper down when left 

stick down, up when left 

stick up. 

Switch control of flipper Stick up Switch back flipper down, 

Switch forward flipper up. 

Steering 

 

Right control stick   

Forwards and backwards Right stick up and robot 

goes forward. 

Right stick down and robot 

goes backwards 

Left and right Right stick to the right and 

robot turns right. 

Right stick to the left and 

robot turns left. 
 

Adjusting the steering 
 

The drawing below represents the front of the transmitter looking at the control sticks 

(circles) and the trim tabs (small black rectangles with a red arrow pointing at it). There are 

three trim tabs used, one for each robot control. Flipper, left/right, forwards/backwards.. 

Adjusting the steering is a repetitive set of steps: 

¶ Adjust the left/right tab until the robot is not moving so much to the left or right 

¶ Adjust the fwd/back trim tab until the robot slows down or sits still 

¶ If the robot continues to move left or right then back to the beginning. 

 

As the batteries run down on the robot the above steering adjustment may well be needed 

again and again. 
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Appendix A Parts check list 
 

 

Part 

Id 

Qty Part Name Description Drawing Photo 

BH 1 Battery 

holder 

 

 

 

 

 

 

 

 

 

Too hard to 

photograph 

WS 2 Wheel servo 

 

 

 

 

 

A blue HXT 

brand micro servo 

model HXT 900. 

  
WH 2 Wheel 

 

 

 

 

 

 

Super Light Multi 

Spoke Wheel 

D50x13mm 

 
 

FS 1 Flipper 

servo 

 

 

 

 

A black Corona 

brand micro servo 

DS 939MG 

  

BA 8 AA 

Batteries

  

Alkaline battery 

for the transmitter 

  

BB 4 AAA 

Batteries 

Alkaline battery 

for the robot. 

  

RX 1  
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TX 2  

 

 

 

 

 

 

 

  

 

A2a 1 25 mm 

aluminium 

angle 

Flipper servo 

shelf 
  

 

 

 

A2b 1 25 mm 

aluminium 

angle 

Flipper mounting   

A1 1 12 mm 

aluminium 

angle 

Front slider   

T1  2 sided tape 

ï 12 mm 

   

T2  2 sided tape 

ï 25 mm 

   

P1 1 High riser 

plate. Also 

low riser 

front plate 

The plates are 

made from 

printed circuit 

board. 

65mm  

P2 1 High riser 

flipper plate 

 70mm  

P3 1 Low riser 

flipper plate 

 90mm  

F1 1 Flipper arm 

cam 
A small piece of 

plastic that 

helps the servo 

arm move the 

flipper through 

a greater range 

of movement 

than the normal 

60ô of the servo. 

 
 

      

 

Shared building workshop parts or buy your own parts: 

Two sided foam tape 

Fabric (Gaffa) tape 

 

 


