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READ THIS FIRST -  LAKOTA Installer/Operator Notes by Dave Cooke 
 
In addition to reading the manual . . .  
These are my personal NOTES will make installations and operations easier and safer. Failure to 
understand and follow these notes will not only make it frustrating to install but will likely result in 
systems problems, turbine failures, or damage to the system or yourself.   

 
WARNING: DO NOT leave the brake switch ON in high wind if the turbine fails to stop in a few seconds 
after flipping the switch. The LAKOTA may be damaged if the brake is left ON when the blades are already 
in full flight and the wind exceeds about 30-35mph. Once the blades stop or slow to “barely turning” 
within a couple of seconds, then the brake may be left on indefinitely. This is a safe mode. The “BRAKE 
Switch” on the side of the rectifier/controller box is intended for stopping the turbine in light to moderate wind or to 
prevent it from starting before an anticipated storm or if you do not want the turbine to operate when you are 
away, such as a cottage or remote camp. It is safer to just let the turbine continue to fly, even in 50-60mph wind, 
than to switch the brake ON and leave it on when the blades fail to stop immediately. Either stop the turbine 
before the wind gets above 30mph or wait for a lull in the gusts and apply the brake for 4-5 seconds just as the 
wind dies briefly. If the blades stop or slow to a crawl in a couple of seconds then you can safely leave the Brake 
ON and it will keep them from starting up again. The blades may continue to turn, very slowly, and no damage will 
occur. If the blades fail to stop or slow down then turn the brake switch OFF again, leave it OFF and wait for the 
wind to die down. The LDR load diversion regulator (LDR) and resistors are designed to safely handle the full 
power of the LAKOTA and prevent the turbine from overheating. 
 
1. The "BLACK RUBBER HANDLE" tubing on the side of the LAKOTA is NOT A HANDLE. Picking it up by the 
black tubing can stress internal wiring and lead to a short or open circuit and system failure. Pick up and carry the 
LAKOTA by one or both of the springs as a handle is fine. Please point this out early to others who may be 
helping you. Pulling on this black conduit can cause internal wiring to apply a twisting pressure to the brushes 
inside the base and result in only 25% of one or more of the brushes to being contact resulting in low power 
output. 
 
2. Potential Cause of Turbine Failure : The torque ring may not seat properly on installation because the hub 
plate was not assembled properly. This condition will prematurely wear out the drive shaft and the vibrations will 
cause rapid wear through of the springs on the upper attachment points. The turbine may fail within days in good 
wind. Fit the torque ring onto the shaft by itself, with the torque key in place, and check to be sure the ring is 
completely seated, well into the turbine housing, before mounting the back hub plate. Next add some 
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PERMANENT LOCTITE (red) to the three flat head M6 x 12 mounting screws and secure the back hub plate to 
the torque ring and torque the screws securely. If the torque ring and back hub plate are preassembled before 
mounting on the drive shaft the assembly may feel and sound like it has seated when in reality the seating “Clunk” 
you hear is the drive shaft hitting the back side of the hub plate rather than passing thorough it to allow the torque 
ring to seat fully. At the very least the turbine’s furl mechanism can fail from this condition in a few weeks and the 
drive shaft will also be severely worn. NOTE: One lot of LAKOTA face plates, (the opening where the drive shaft 
comes through) were milled 1mm too thick, and may cause a properly seated torque ring to come in contact with 
the face and cause friction or binding. If this is the case, a small hand file or drindle can be used to remove the 
edge of that opening at about 45degrees or so, to allow the necessary clearance. 
 

     
 

3. The second major cause of LAKOTA failure is not installing a Diversion Load or not installing the proper 
Diversion Load.  The LAKOTA is a light weight, low inertia, high performance turbine that will not shut 
down in high wind unless you tell it to. It is rated at 900watts but is capable of generating in excess or 
1200-1400w in winds above 30mph. As a result it must always have some place to put the energy or it 
will burn itself up from the high current being generated in the head. Energy can either be used or stored 
or it must be diverted to a dedicated resistor to be dissipated. I recommend all LAKOTA diversion loads 
be able to dissipate at least twice the rated power (ie two times 900w or 1800watts of power.) This would 
be 1800w at the diversion voltage of 14.4v, 28.8v, 57.2v or 360v for the LAKOTA HV High Voltage 
turbine. The resistance and controller combinations are listed below. You can use an air heater or water 
heater but it must be at least 1800w continuous dissipation capacity or you risk overheating the turbine in 
high wind. 

 
V O L T A G E 
System  Diversion   Calc R Needed   # Resistors         Series/Parallel   Resistance Dissipation Capacity 
12v         14.4 v          0.115  ohm     two 0.25 ohm     Parallel           0.125 ohm             2kw 
24v         28.8 v          0.467 ohm      two  1 ohm         Parallel           0.5 ohm                 2kw 
48v         57.6 v          1.843 ohm      two  1 ohm          Series            2.0 ohm                 2kw 
300v       360 v           68  ohm          two  35 ohm        Series            70.0 ohm               2kw 
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4. ALWAYS check the resistance/connectivity of the three phase wires at the base of the tower at least, and 
preferably all the way to the Rectifier/Controller, BEFORE final fitting of the LAKOTA to the tower riser. 
This will give you confidence the system is correctly wired before everything is up in the air on top of a tall 
tower or other structure. It's a lot easier to correct any connectivity issues at this point when everything is 
accessible on the ground.  

 

 
 
Be sure to use proper strain relief on the cables so the weight of the phase cables in the tower does not pull on 
the wires coming from the base of the turbine. There should be no stress on these wires at any time, and just as 
important, they should be wrapped securely in a bundle so they wiring insulation cannot be worn through by 
rubbing on the inside of the riser section of the tower. 
 
4. Do not remove cover plates or open the LAKOTA access panels unless instructed to by TRUE -NORTH Power 
Systems or AEROMAX. Doing so may damage the brushes or other wiring if not reassembled properly and this 
will VOID the warranty. 
 
5. ALWAYS double check torque settings or all nuts (Turbine and Tower) as a LAST ORDER of BUSINESS 
before a hub spinner or blade assembly or tower is raised. It is easy to forget if these things have been done 
correctly and completely. Better to check twice as a last order of business and know that was the last thing you 
did before the turbine went out of reach. Also check to ensure medium LOCTITE (blue or green supplied with the 
hub set) is applied to all screw threads. 
 
6. NEVER allow the turbine to "Run FREE" in wind above about 15mph and then only in low wind for a few 
seconds in order to check for faulty connections or test for a failed rectifier. ie If the three phase wires are not 
connected to a battery or other load, a strong wind can quickly over-speed the turbine and the BRAKE switch may 
not be able to halt the blades. The LAKOTA has very high performance blades and the alternator must be under 
load at all times in order to allow electromagnetic braking. If a wire comes loose or a circuit breaker or fuse trips, 
then the turbine has the potential to SERIOUSLY over-speed and fail by throwing a blade, and causing the rest of 
the turbine head to self-destruct. This catastrophic event and can easily be avoided by careful attention to system 
design and installation. For example, putting a 30 or even 60amp circuit breaker between the turbine DC output 
and the battery of a 12v system can result in the breaker tripping at a point when the turbine is producing 
maximum power. If this happens the open circuit will unload the LAKOTA and this Free Flight condition will occur 
within a few moments in wind above 25-30mph. Blade rpm can exceed 1500-1800 and tip speeds can exceed the 
speed of sound. This condition can be the result of improper (undersized) wire to the turbine or a loose 
connection in the tower, or not providing strain relief for the phase wires at the top of the tower causing a 
connector to separate inside the tower. Also, using phase wire that is too small (such as #10 or #8 of a 12v 
system) or a diversion load that is too small or a diversion load controller that is too small (such as a Trace C40 
on a 12 v system) to deliver the DC current that results from a full battery bank during high wind. This condition 
will not happen to a properly designed and wired system. Any failure from inappropriate voltage or current in the 
rectifiers causes a short circuit that result in proper electromagnetic breaking not a Free Flight condition. Electrical 
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safety demands wires be protected from overload and these circuit breakers or fuses must be sized appropriately 
for both the batteries AND the wire but also the turbine. The 12v LAKOTA is capable of generating up to 100amps 
or more in high wind and this could cause the 60amp circuit breaker to trip.  Sixty amps of current flow requires 
#6AWG wire at least, and 100amps requires #3AWG. Use only a 150amp or greater fuse or circuit breaker for 
12v systems, 100amp or greater for 24v and 60amp for 48v systems to protect wiring from dead short conditions 
on the power side. 
 
For complete security use the tapered Load Diversion Regulator (LDR) controller series LDR 12-100, LDR 24-60 
or LDR 48-30 available from TRUE-NORTH. These small circuit board can be installed inside the existing 
controller with a couple of screws and provide complete voltage and current control of the LAKOTA even if the 
batteries or inverter fails. You will need four 80v 10,000 micro farad capacitors in parallel for complete fail safe 
operations with no batteries in the loop. Use the proper resistance diversion load to assure the LAKOTA is always 
under an appropriate electrical load. See section 3 above. Basically it boils down to this.  A 24v LDR set to  divers at 
28.8v needs about 0.47ohmto dissipate 1500-1800watts, so use two 1 ohm resistors in parallel for about 0.5ohm resistance. 
The 48v LDR can be set to divert at say 57.6 and needs about 1.87ohm for around 1500-1800w dissipation so use two 1 ohm 
resistors in series for about 2 ohms resistance, and a 12v LDR set to divert at 14.4 needs about 0.138 ohms so use two 0.25 
ohm resistors in parallel for about 0.5ohm 
 
So we've standardized on two1 ohm 1kW (ASE 1000-1 resistors) for 24 series and 48v parallel and  two 0.25 ohms resistors 
(ASE 1000-.25) for 12v in parallel. 
 
7. Contrary to most electrical circuit needs the best way to stop current flow and the turbine from producing is to 
SHORT the phase wire circuits, not OPEN them, as will happen with a normal switch or circuit breaker.  The 
Rectifier Controller has a BRAKE switch that shorts all three phases coming from the turbine and stops the 
turbine electromagnetically. This is the correct way to halt the turbine and stop producing power. Use of the 
BRAKE switch above 35mph may not stop the turbine. If the blades do not stop within 3-4 seconds either leave 
the brake OFF or wait for a wind gust to die down and flip the brake on then as the blades start to decelerate. 
 
8. Handle the blades carefully. They are very stiff and strong but are also very light weight and the trailing edges 
especially can be damaged by striking the corner of a work bench or doorway. Proper balancing measurement on 
installation is essential to assure smoother vibration free use. A tolerance of plus or minus 1/16th inch is desired. 
1/8th inch is acceptable. Please read the manual for details on how. WHAT FOLLOWS IS NOT IN THE MANUAL. 
DO NOT tighten the three nose cone bolts to the specified torque. Using high torque on these bolts may bend the 
front plate ever so slightly but enough to pull the blade tip out of track by as much as an inch. The three end bolts 
only hold the nose cone on, so they don’t need to be that tight. 
 
9. Be sure to use RED LOCTITE on the hub assembly screws that fasten the torque ring to the hub back plate. 
This will ensure that that the torque ring remains well secured. Note: I’ve noticed that the extra strength RED 
Loctite may come in a BLUE container depending on supplier. This is Medium Strength removeable BLUE Loctite 
can be in a RED container. You can only remove RED loctite with direct heatgun or propane torch. 
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10. Once mounted on the tower NEVER allow the tail to strike the ground first or allow the turbine to stand on the 
tail. The light weight tail boom provides a long lever for orienting the turbine into wind but is not designed to 
support any weight and can easily damage the yaw axis assembly if it is forced to carry the load from the tower or 
turbine being raised or lowered. The entire turbine assembly must be free of any side forces during the lift or 
lowering of the tower. Have someone support the boom, free of any side forces, as it leaves the ground. Also 
make sure the boom attachment bolt is sealed with LOCTITE and torqued to 55lbs or 75 Nm before raising the 
turbine. Without Loctite high frequency vibrations has been known to loosen this nut and have the tail just fall off. 
 
11. Do not force the tail boom when pushing it into its final position. Pressing too hard or hammering puts undue 
stress on the YAW axis which again, is designed for vertical and rotational loads not horizontal. If it will not seat 
“home” easily with a little light oil, simply ream out the excess paint from inside of the base carefully with some 
emery paper. Sometimes there is a burr on the end of the boom that can gouge and jam on the softer metal inside 
of the base. Simply file the rough edge of the boom or as a last resort simply cut off about 3/8th of an inch of the 
round end for an easier fit. This will not harm the tail boom integrity. 
 
12. Do a SPIN and TRACKING TEST before you raise the turbine. Make sure the area around the turbine will 
allow the blades to rotate 360 degrees without striking anything and give one blade a gentle push to see if it 
moves easily. If it comes to a stop in less than ½ or one rotation then you may have one wire grounded, a failed 
rectifier diode or some other short in the system or the BRAKE switch may be ON. Have someone switch the 
BRAKE ON and OFF while you spin the blades gently. You will notice the difference if it is operating properly. 
Next, with the nose cone on and the turbine free to rotate at a slight angle where the blade tip passes above the 
ground, place a stake in the ground where the tip comes closest to the ground. The blade tip should just miss the 
stake by a millimeter or 1/8th inch or so. Mark the stake at that point and without moving the rest of the turbine 
rotate to the next blade and see how close it comes to the mark. It should track within a 2-3 mm or ¼ inch. If it’s 
more than that you may have over-tightened one of the nose cone bolts. Now leave the BRAKE ON until the 
turbine is lifted. Once in the upright position switch the BRAKE off briefly if there is at least 6-8 mph wind and see 
if it starts up before securing the tower and all the guy wires. You might have pinched a Phase wire in the lift and 
shorted the system. Better to find out now and correct it before it’s all tied down and secure. Only let the turbine 
fly for 10 or 20 seconds even when connected to the controller, until the tower is secure. Also, if it does not fly and 
there is enough wind that it should fly, then try undoing the three Phase wires completely. This takes the diodes 
and switch out of the circuit briefly to validate the turbine and wiring are both correctly installed. If undoing these 
connections allows the turbine to start up then you likely have a failed diode. Use this test anytime the turbine 
won’t start when the wind is not too strong but it won’t start. Be prepared to touch all three wires together within a 
few seconds to stop the turbine from running FREE as described above. You may see a small spark but this is 
normal and not dangerous as long as you are not in a confined space with flooded lead-acid batteries nearby. In 
this case, do not do this test until the batteries are well vented. A single spark could ignite dangerous fumes and 
cause a fire or explosion. Also do not do this by hand with the high voltage LAKOTA. 12, 24 or 48 volts AC will not 
harm you but 100-300volts AC can. Wear non-conductive gloves. 
 
13. Use 43lbs or 58 Nm to torque for tightening the “C-Clamp”. Use a 1”x6” piece of heavy rubber, (an old inner 
tube will do) folded in half and placed under the clamp. Tighten securely with lock washers in place using a socket 
or open wrench but be careful not to over tighten and strip the aluminum base. The bolts are stainless and can 
strip the aluminum casting if you use too much pressure. To be really assured of a secure connection you can drill 
and tap a #6 x ½ inch metal screw through the aluminum collar into the riser. Don’t forget the LOCTITE. 
 
14.  Before raising the turbine check the black hose connectors are tight at both ends. They should be strongly 
hand tight but not forced with a wrench or other tool. Also check the set screws on the back of the Pitch Axis 
attachment points (there are two) are seated and secured with some LOCTITE. If one appears to stick out farther 
than the other that may just be a set screw that is too long. If in doubt remove and replace with new Loctite. 
 
15. The Nylock hub nut and washer also may come with a steel lock washer that is not mentioned in the 
documentation. Use the plain washer and Nylock nut only. DO NOT USE the steel lock washer. Discard it. Using 
this lock washer may not allow the Nylock nut to be fully seated and you can encounter the recommended torque 
before the hub is completely seated. At least 2 or 3 threads should protrude from the Nylock hub nut to ensure the 
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blade assembly is secure. 
 
16. Any extra “bumpers” found in the spinner packing are for replacement during annual inspection if necessary. 
You will need to remove the springs to do so. Put them away in a plastic bag in dry place for later use. When 
removing springs remove the top first and don’t use sharp pliers that can damage the spring. 
 
17. When mounting the springs if they have been moved or replaced do not use a sharp pair of pliers or steel vice 
grips. These tools can score or dent the springs in a critical spot that can cause premature failure. Ensure the 
springs enter the spring posts from the back to front so that furling causes them to go further into the post not 
further out. Springs have 33 wraps. Make sure they both have the same number. We have noted at least one 
case of miss-matched springs. Contact TRUE-NORTH Power Systems if you encounter this. 
 
18. Don’t forget to install a 3 phase AC lighting arrestor at the base of the tower where the tower wire connects to 
the underground cable. (Top right of photo) This will help protect your rectifier and inverter from overload that can 
be caused by a nearby lighting strike. It’s a small price to pay for protecting expensive inverters and charge 
control electronics. Not much can protect ANYTHING from a direct hit. 

 
 
19. Some early turbines have been noted to have a very small clearance between the upper and lower tilt units 
and excess paint or coatings may cause some binding between them when the turbine tilts back. Check there is 
no binding by tilting the upper housing back into full furled position and see if there is any scoring of the paint on 
the base. This is best done while it is on the riser or a test stand before lifting. Have someone secure the base 
section from yawing and simple pull back on the blade assembly by grabbing onto the hub before the spinner is 
attached. Pull it back and forth a couple of times and check for scoring. Just removing excess paint may allow 
free movement. If are scraping bare metal and there is still contact you should call TRUE-NORTH Power Systems 
for a consultation as to whether or not this may require a warranty replacement. 
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20. Always pre-fit the LAKOTA to the mast riser prior to installing the riser on the tower. It will save you the 
aggravation of trying to do it on top of the tower. The three "flutes" on base of the yaw shaft of the LAKOTA 
mounting base are designed to fit snuggly (but NOT tightly wedged) into a 2 1/8th inch ID riser tube. If you it does 
not slide in AND out easily it is not fitted properly and forcing it will may damage the YAW axis, it's internal bearing 
or wiring, or make it very difficult to remove. NEVER use a hammer or heavy tool to force it on or off the riser. Just 
file the flutes for a smooth fit. The "C" clamp is designed to hold it onto the tower not the part that slips inside. The 
base is aluminum casting and will crack or break from any hammering. 
 
SPACE FOR YOUR OWN NOTES: 


