PRECAUTIONS:

Please read the instruction manual thoroughly before installing and operating this product. Parts are flexible - use cau-
tion when handling. Before they have been properly mounted to a servo (especially if purchased non-anodized), they are easy
to deform. We will not be responsible for any mishandled hardware.

WARNING:

USE CAUTION WHEN OPERATING A ROBOT EQUIPPED WITH THESE LEGS. THEY CAN INFLICT BODILY HARM TO
YOU, CHILDREN, PETS, OR DAMAGE OBJECTS THEY COME IN CONTACT WITH. ALWAYS KEEP SMALL PARTS AND
OTHER DANGEROUS COMPONENTS AWAY FROM CHILDREN!

INTRODUCTION:
Thank you for purchasing the Dual-Knee Joint Kit (RP3LK4022X) add-on from BAUER Independents Ltd. These unique legs were manufactured using the high-
est quality materials, and designed to help open up a whole new world of functionality to your servo-driven humanoid robot. Constructed from aluminum, and
anodized in black (option), they should maintain their structural integrity for years to come. The RP3LK4002X kit was designed around the Hitec® HSR-8498HB
servo (sold separately), but may be used in conjunction with other servo brands that share their identical dimensions and properties.

INSTALLATION:
1. Start by removing all the components from the package to make sure everything is accounted for and the
parts are not damaged from shipping. Each kit should include the following.
- X 2 - K-416 (knee) - right and left universal
- X 4 - L-428 (thigh/shin) - right, left, top, and bottom universal
- X 32 - M2X4 Phillips pan-head screws
- X 1 - Set of instructions (isn’t funny how they always include this in the instruction manual?)
You will need:
- X 2 - Hitec® HSR-8498HB or HSR-5498SG servos
- X 1 - #1 Phillips-head screwdriver
- X 1 - Clean tabletop or work area

ROBOT PREPARATION:

2. Since this product was designed around the Hitec® HSR-8498HB servo and the Hitec® Robonova-1® (both sold separately) - from here, the installation
instructions will follow the steps required to assemble the hardware for those specific components. It is recommended that
one leg is done at a time. This will help keep things from getting too confusing.

3. Disassemble the Robonova-1’s legs from below the hip/thigh bracket to above the ankle/foot bracket - keeping track of all
screws, hardware, and each of the servos’ original locations (IL-01). There will be a total of six brackets (IL-01 black arrows) and
two servos (IL-01 white arrows) removed from your RN-1.

SERVO PREPARATION:
4. Itis recommended that you layout all the servos you plan to use on the table in front of you.
Rearrange their orientation in a manner that will represent their order when completely installed (ie.

all drive horns facing inward, free-horns outward, and lead wires forward and leaning out) (NOTE: If
Sa your servo leads originate from the opposite side, you will have to change that by removing the free -horn side casing, snapping off the
’ little tab (on the opposing side of where the lead originally came out) and carefully laying the wires over the circuit board. Reposition
Pj \ the rubber grommet in the area formerly occupied by the tab and reinstall the idler  -side casing. BE SURE NOT TO PINCH THE LEAD

WIRES OR RUN THEIR PATH OVER OR TOO CLOSE TO ANY SOLDER POINTS! DAMAGE TO SERVO LEAD INSULATION COULD SHORT OUT YOUR SERVO WHEN
POWER IS SUPLIED TO THEM.

IL-02 \ 5. Take note of the illustration to the left. For each leg, you will want the following servo setups: The servos should have casings

with the pentagon-shaped extrusions on both sides of the casing (IL-02). The servos that were previously removed from your RN-
1’s ankle and thigh should not need any additional modifications as they already have the correct casings. Same holds true in regards to the two additional
servos you were required to purchase yourself - Hitec typically ships them with the extruded casings installed. NOTE: Unless you encounter the need to change
casings, you can skip steps 6 through 9 and continue the tutorial on step 10.

6. Tochange the servo casings (if required), proceed by removing the four silver colored servo screws. Set aside the two longer of the two screws or better
yet, put them away as spare parts. Regardless of what you do with them, they need to be replaced with the longer silver screws since we’re ultimately
changing the thickness of the servo casing. Why don’t you just snag them out of the bag and group them with the other long ones on your tabletop. Re-
move the free/idler horn casing from the servo and replace it with the servo casing which has the triangular plastic block protruding off the casing. It will be
thin & flat, with an idler horn shaft.

7. Flip the servo over and remove the four black servo screws. BE CAREFUL! You don’t want servo gears flying everywhere! Same thing applies here, set
aside the shorter screws and replace with the longer black screws.

8. Set the servo on a firm flat surface with the keyed drive gear pointing up. While holding the servo firmly with one hand, place the index finger of your other
hand over the drive gear and remaining fingers around the gear casing to be removed. Push somewhat firmly on the shaft while lifting
the casing off with your fingers. It should pop off and still keep the gears in tact. If your gears are all over the place refer to:
www.bauerindependents.com/SUBMAIN/robonova_help_03.htm - for “gear replacement” instructions. Look inside the casing you just
removed, sometimes the gear pins and/or bearings will remain inside. If so, carefully remove them and feed them back through their
corresponding gears or over the drive shaft depending.

9. Place the alternate gear casing over the gear assembly. Be sure the pins are lined up w/ the top of the casing before snapping it
down. DO NOT force the casing into place! If it does not want to go, there’s probably a good reason. Double check to make sure all
| the gears, pins, and bearings are in their correct position.

HARDWARE MOUNTING - L-428 (THIGH and SHIN)
10. For the shin assembly, start by sliding an L-428 bracket over two servos as pictured in IL-03 (Take notice where the servo leads
originate on the RN-1’s left leg pictured in IL-03). Secure bracket in place using the 4 long black (M2x26), the 4 long silver (M2x18),
and the 2 short silver (M2x5) servo case screws.




11.  You will repeat the same process as in step 10, only this time you will be adding an L-428 bracket to combine the thigh servos
(IL-04).

12. If not previously done, install the drive and idler horns on both the thigh and shin assemblies now. NOTE: Drive gears on the HSR-
8498HB are keyed. Meaning, there is a pin sticking out of the gear on order to help align itself with the number “1” on the horn

HARDWARE MOUNTING - L-416 (KNEE) to L-428 (LEG)

13. The L-246's fit over the L410’s servo horns in the same manner as the brackets did while assembling the Robonova-1®. For those of
you who purchased the “Ready To Walk” version, or who just forgot, you can slightly bend the bracket out in order to get it over the
horn screws. After the bracket has been screwed down into place, the bracket should return to its original form (IL-05).

14. Look at pictures IL-05 and IL-06. lllustrated there, are the correct hole positions for each leg.
“LEFT” and “RIGHT” refer to the robot’s left and right sides. If your holes are not lining up correctly,
it may be that the drive horn was turned when tightening the horn screw. Simply re-

move the L-416 bracket and turn the horn by hand so that #2” or #°8” points outward

(depending on which servo you’re installing), away from the rest of the servo. Yes,

it's stiff, but you’ll manage I'm sure. Replace the bracket back over the servo horns

and check again.

15. Once everything is lined up with the corresponding holes, start driving in the
screws. The pan-head screws are not tapping screws so a little effort may be in order
to get them started. The threads are finer as well, so be cautious not to over-tighten
them. . There you have it. Repeat steps 10 through 15 to complete the assembly of
the opposing leg.

RE-WIRE

16. Re-route the servo leads to the micro-controller. When running leads, pay spe-

cial attention to possible problematic areas which could damage the wires. You may

run your leads as you see fit. We installed the two new servos on ports S05 and S23

and kept the RN-1’s single knee joints in their original ports (S02 and S20). NOTE:

this is only how we did it in the example. You may find changing the servo ports
around may better help you keep track of which servo is which while capturing servo positions.

TEST

17. Turn on your robot, but be ready to turn it right back off. If the servo positioning is not correct, the results could damage a servo quickly. The legs will proba-
bly behave strangely until a new standard pose is created. However, if the servo seems “locked” against a bracket or other servo - REMOVE POWER TO THE
SERVOS IMMEDIATELY, and re-check your work. You may also have to play around with the Motor Direction codes and create a new “standard_pose:” in
RoboBASIC®. If you are still having trouble with the legs (and it's not a servo manufacturer fault) please contact us so we can get you up and running. NOTE:
None of the motion routines in the “Overall_Template_Program.bas” will operate correctly with the new kit installed. Strictly as a starting point, it may help to
review the code below and take note of the changes that were made. You can make similar changes to your own code that is specific to your own robot.

‘NOTE: Following code may work correctly only if new servos are installed on ports S05 and $23, and as described in this instru ction manual.
‘Change this block of code in RoboBASIC® to look like the one below .

'== motor diretion setting
DIR G6A,1,0,0,1,0,1 ‘(depends on which port you installed new servos on, and how - changed the direction of servo 05)

DIR G6B,1,1,1,1,1,1

DIR G6C,0,0,0,0,0,0

DIR G6D,0,1,1,0,1,0 ‘(depends on which port you installed new servos on, and how - servo 23 was unchanged)

'== motor start position read ===================

GETMOTORSET G24,1,1,1,1,1,1,1,1,1,0,0,0,1,1,1,0,0,0,1,1,1,1,1,1 ‘(depends on which port you installed new servos on, and how - changed the value of servo 05 and 23)

‘Change the standard_pose: block values with the ones listed below (A STARTING POINT ONLY)
standard_pose:

MOVE G6A, 100, 80, 90, 95, 100, 80

MOVE G6D, 100, 80, 90, 95, 100, 80

MOVE G6B, 102, 30, 80, 100, 100, 100

MOVE G6C, 102, 30, 80, 100, 100, 100

WAIT

RETURN

SETUP IN RoboBASIC®

18. Every servo is slightly different from the last. That's just how it is. When beginning to write code for positioning your legs, it is important to become familiar
with how the new servos will function. To operate your legs in RoboBASIC®, under “Controller” pull up the “Servo Motor Real-Time Control”. In the window that
pops up, find your corresponding servo dial. Set values as desired and capture positions as usual.

THE PREVIOUS INFORMATION IS REFERENCE ONLY. DO NOT ALLOW YOUR SERVOS TO STALL AGAINST ANY OBJECT OR THING. OPERATE AT
YOUR OWN RISK. LOOK FOR UPDATED AND/OR REVISIONS TO THIS MANUAL ON OUR WEBSITE. WE WILL HANDLE ALL SUBMITTED QUESTIONS
AS SOON AS WE CAN GET TO THEM. | THINK THAT’S EVERYTHING. | HATE THIS LEGAL CRAP. HOW ABOUT WE END IT WITH... WHATEVER GOES
WRONG, IT IS NOT MY FAULT. OH, MOST IMPORTANT, HAVE FUN AND ENJOY!
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