Modifying a servo for reversed operation

For our most ecent poject, the Blackbd XC, we installeddps in the wings and placed an
actuating servo, an Hitec HS 605BB, right over eaagh. ®¢ ended up using aharness to drive
the two servos. Since the servoseneounted facing outwayone turned in the cagct direction,
the other in the opposite. What would be the best wagverse the daction of ptation of one
servo?

We did an internet search (OseraversingO) and found a number ditable in-line serg
reversersThese electronic gees are similar tox@ension cables contain a small circuit board
which changes the signal so the connectes®tates opposite to thadtory-set directiorAll
of the reversers we found cost around $20.00, and the connedtorsdbay seno or recever.
There are a couple of these sergversers which are designed to replace the staivdhadness.
TheseY-harness cables send the normal signal to one s&il the reersed signal to the other
and at least one hasilt-in noise reduction circuitry so &®etter suited for use with longer leads.

But somevhere in the deep recesses of our minds we seemed to remember reading tbat a serv
can be reersed by xchanging the motor leads anxtbhanging the tew outer wires on the
potentiometete wouldn®need to purchase serweversing circuitry if we could corim that
procedure being correct.

Another internet search (@eesing sergsO) found <http://wwiwarryard-tuzzards.com/
Builders_Corner/Electronics/indéntm>.This page is on the web site of the Bardl Buzzards,
a paver club in the Monro&Vashington area. Photos and accomypantext depict the eleator
control system on an MPAIrTrax, an IMAA legal airplaneThis lage aircraft requires twv
senos to drve the eleator, a situation which mandates one selpe re@ersed. Dwn near the
bottom of the page is a simple method faersing a sew. As a pleasant surprise, a photo of a
partially disassembled HS 605BB seteads dfthe instructions, shwang there is a lot of
working room insideThe remainder of the photos shbow to modify the smaller HS 85 for
reversed rotation.

Simply stated, our foggy memorya® right onYou want to &change the tavwires on the
motor so it runs backavds from the norm, anaehange the toouter wires on the potentiometer
so the feedback signal isvexsed. Doing this of courseids ary warranty so malk sure you®
up to some e soldering before pulling the case apart.

Rather than unsolder and then resolder directly to the small SMB{8WouniTechnology)
circuit board, as described on the Bard Buzzards page, we decided to cut the four wires, bare
a small portion at each end, solder the wires in the reconnected pattern and slide some shrink
tubing aver each of the joints to reestablish the insulation.

The HS 605BB has a lot of room inside due to thgelaize of the motpthe small size of the
circuit board and potentiometend the location of the potentiometer at the/\top of the case.
There vas subcient slack to pull the wires up and out of the case for easier access once the circuit
board vas remged from the case and pushed aside.

The orange and bnor motor leads were cut at a point just past the edge of the. Mio¢ored
and green potentiometer wires were cut closer to the circuit board so the solderinguilkkbnaot
have to be put inside the case.
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To bare the end of grof the wires, the insulation must be hetdhly in place with tweezers
while a wire stripper is used. If you doh®ld the insulation in place, it pullsfdifie wire.We slid
short lengths ofery small shrink tubingwer the longer leads before soldering the wires together
in their nev positions. Once the joints cooled, the shrink tubiag smoothedwer the soldered
joint. Because the wires bend once the case is put back todle¢hteibing will not slip. Gien the
close surroundings, plastics and electronics, ther@éom to manipulate a heat gugaay.

After carefully folding the potentiometer wires under the board and bending the motor wires
around the motor casing, we seated the circuit board in position and put the casing back together
Before screving the case shut, we haakup the modigd sere and its twin to th&¥-harness.

Both worked [awlessly Once the caseas back togethga permanent stiek was placed on the
outside of the seovto note the neersed rotation moddation.

The leads to the twi3ap seres are around 20 inches in length, the leads to therekeros
are nearly four feef\ll of the cabling in this airplane is therefore twisted to reduce the possibility
of noise in the signal line$his is accomplished by taking thatlsere cable and splitting it into
three separate strand$ie strands are then twisted for the entire length and held in place while a
heat gun is applied to set the twist.

While we had the HS 605BB serapart, we took a good look at the mechanics al{idetty
impressve piece of machinery for its $30 price tag. It has dual ball bearingeanthige plastic
helical gears (a metal gear setvailable, #6397), puts out 77 oz-in of torque, and can rotate 60
degrees in 0.16 secs on 4.8lte. Weight is 1.73 ounceé few minutes in time and a minuscule
amount of solder pxeed to be an educationalperience which seed $20.00 and eliminated a
possible source of inight electronic &ilure.

A photo of the reversed servo in place in our newest
Blackbird XC. The RRap is deflected to 45 degrees.
Notice the high strength output arm which comes with
the servo. (The three unused arms have been cut off.)

Photos of the HS 605BB serwiring modilzation procedure are on thexhpage.
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1. The Hitec HS 605BB servo.

3. In this photo, the motor wires have been
switched and the bare connections covered
with shrink tubing. The bare ends of the
potentiometer leads can also be seen.

5. In this photo, the circuit board is back in
place and the motor leads are routed
through the openings near the case sides.
Once the bottom of the case is screwed
back on, the project is complete.

2. With the bottom of the case removed and
the circuit board moved aside, the servo
wiring is easily accessible.

4. Both pair of leads have now been
switched and the bare solder joints are
covered with small diameter shrink tubing.

6. The Hitec 605BB gear train. There are
two ball bearings on the output shaft N one
at the top of the shaft, the other is recessed
in the underside of the large helical gear.
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