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Copyrights & Trademarks 
 
This document is copyright 2003 by HVW Technologies Inc. You are permitted to copy and/or distribute 
this document as long as it is not altered in any way. All brand and/or product names are trademarks or 
registered trademarks of their respective owners. 
 
 
Disclaimer of Liability 
 
HVW Technologies Inc. does not warrant the information; circuits, code or products described herin to 
be suitable for any application.  This document is provided for informative and educational purposes 
only. HVW Technologies Inc. is not responsible for special, incidental, or consequential damages from 
any breach of warranty, or under any legal theory, including lost profits, downtime, goodwill, damage to 
or replacement of equipment or property, and any costs of recovering, reprogramming, or reproducing 
and data stored in or used with HVW Technologies products or any other manufacturers product or 
products used or referred to in this document. 
 
HVW Technologies Inc. does not manufacture or sell any products that are certified for life support or 
mission-critical applications where the malfunction of product may either directly or indirectly risk the 
health or safety of any person or creature, or lay damage to any property. The use of any product or 
information is at the sole discretion and risk of the user. 
 
 
Errata 
 
While every effort has been made to ensure the accuracy of the information contained within this 
document. Changes to firmware, product specifications or availability and other variables may effect or 
negate results obtained are beyond our control. 
 
Contact 
 
Technical Support: Support@HVWTech.com 
General Information: Info@HVWTech.com 
Sales: Sales@HVWTech.com 
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Application Note#107 
 
Modifying the Futaba FP-S107 for Continuous Rotation 
 
The Futaba FP-S148 is an economical and reliable servo to use for mobile robotics, and is easy to 
modify. This tutorial uses the Futaba FP-S148, but the same techniques and principles apply to other 
servos with some minor differences. 
 
Intended Audience 
 
This AppNote is intended for all audiences 
 
Objective 
 
This  document explains how to modify the FP-S148 for continuous rotation by disconnecting the 
positioning- feedback potentiometer from the gear head. It is also possible to accomplish the same result 
by removing the pot entirely and replacing it with 2 fixed resistors, but that requires more time and effort 
and won't be covered here.  
 
We strongly recommend that you read this entire procedure BEFORE you begin your modificaions 
 
Parts List 
 
No parts are required. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Getting Started 
 
NOTE: It is a good idea to command the servo to its’ center, or ‘middle’ position before continuing. Try 
not to move the output shaft during the modification procedure. 
 
 
To begin, remove any horns (plastic 'heads' of different shapes and sizes) from the servo.  
 

 
 

 
Next, remove the 4 screws on the bottom of the servo. Pull-off the servo's top cover to expose the 
gearset.  
 
 

 
Top Cover Removed 

 
Examine the gearset. This is a reduction gearset that converts the high speed of the motor to a slower, 
more usable speed for the servo. You will notice that the gearset has 3 'columns' of gears; under the 
leftmost column is the motor. The positioning feedback pot sits under the rightmost column, under the 
output gear. Also note the Stop Tab on the output gear -you'll be cutting that off later.  
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Remove the top gear from the middle column. Now remove the output gear (a.k.a the Final Gear) which 
is the one we're interested in (it's the big one on the top of the rightmost column). This is what you'll see:  
 

 
 
The photo (above) shows the metal bearing, the potentiometer drive plate, and the potentiomenter's 
shaft. When assembled, the drive plate mates with the potentiometer shaft and causes it to turn with the 
output gear. What we want to do is remove the drive plate so the potentiometer shaft no longer turns 
with the gear.  
 
Using a small screwdriver, pry-out the bearing. The drive plate will fall out when the bearing is removed. 
Keep the drive plate if you think you'll ever want to un-modify the servo. Press the beaaring back into the  
gear head with your thumb.  

 

 
The Gear, Bearing, and Drive Plate 

 
Now comes the touchy part. Connect the servo to whatever elctronics you will be using to control your 
modified servo(s) and generate a centre or 'neutral' pulse-stream (1.5 ms pulses) -this is the pulse-width 
you will send to the servo when you want the servo to stop. Unless you are very lucky, the gears will turn 
at least a little. Now turn the pot's shaft until the gears stop moving –you’ll need a light touch, it can be 
very sensitive. When done, I like to put a drop of silicone caulking or rubber cement between the flat-
side of the shaft and the wall of the hole that the shaft sits in. This helps keep the shaft from vibrating 
and moving. Be sure that the glue does not come above the top of the hole the shaft sits in -it will 
interfere with the head gear and make it stick.  
 
We're almost done. Cut the tab off the head gear with a pair of cutters. Be careful as the piece will fly-off 
at high-speed WEAR SAFETY GLASSES while you do this. Make sure that the surface is smooth.  
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Put the head gear back over the shaft and gently spin it. It should spin smoothly and easily. If it sticks, 
remove the gear and check for glue residue. 
 
Put the middle gear back and re-assemble the servo.  
 
 
Going Further 
 
If you're at all like me, you'll want to completely disassemble the servo and have a look at the electronic 
guts. There isn’t much to see if you do, so I recommend you have a look at the photo below instead. Of 
course, if you wanted to modify the servo by replacing the pot with 2 discreet, fixed resistors, then you 
would have to do this anyhow.   
 
Remove all the gears that you can easily lift-off (make note of how they go back !). You will see 2 screws 
under one of them. These screws hold the motor to the case and you have to remove them before the 
motor will come out. Once you've removed the screws, hold the servo against the edge of a table so that 
only the potentiometer shaft touches the table and give a little push. The shaft should push-down into 
the case. The pot is held-in by plastic clips and isn't really intended to come out so be firm, but gentle. I 
have yet to break one but.... 
 
You may have to use a small screwdriver to gently pry on the circuit board on the motor side if the motor 
doesn't want to come out. If it's stubborn, unsolder the motor's leads and remove the PCB, leaving the 
motor in the case. Note the location of the red dot on the motor in case it comes out of the case. 
 
 

 
The Servo's Control System 

 
 
Resources 
 
Futaba FP-S148 Servo –A very good quality general purpose servo that is easy to modify. 
 
Economoy Servo (Modified) –A reasonable quality servo that has already been modified for continuous rotation. 
 
Phidget Servo Controller – Control a single servo from your PC’s USB port. 
 
Phidget Quad Servo – Control up to 4 servos from your PC’s USB port 
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