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Neo-Mini Neodymium Magnet Series

Instruction Manual for VM 2014/27, VM 2020/20, VM 2020/24, VM 2020/27, VM 2028/20, VM 2028/24, VM 2028/27
Congratulation! Thank you for choosing a product of Model Motors Ltd. Motors with neodymium magnets are manufactured using advanced technologies from finest materials. Twin ballraced hardened steel shaft and overall robust but lightweight construction ensure very long lifetime. Excellent suppression is maintained by three internal monolithic capacitors. To enjoy trouble-free your new motor please take a time to read through this instruction manual.

Specification

	
	VM 22014/27
	VM 2020/20
	VM 2020/24
	VM 2020/27
	VM 2028/20
	VM 2028/24
	VM 2028/27

	Nominal Voltage
	7 V
	7 V
	7 V
	7 V
	7 V
	7 V
	8 V

	Operating Voltage
	7-8 V
	7-8 V
	7-10 V
	6-10 V
	7-9 V
	7-10 V
	7-10 V

	No Load Motor Speed
	26,500 RPM
	26,000 RPM
	21,700 RPM
	19,600 RPM
	16,600 RPM
	14,100 RPM
	13,200 RPM

	RPM per Volt
	3,800 RPM/V
	3,700 RPM/V
	3,100 RPM/V
	2,800 RPM/V
	2,370 RPM/V
	2,010 RPM/V
	1,650 RPM/V

	Max. Efficiency
	70%
	72%
	71%
	74%
	75%
	75%
	78%

	Max. Efficiency Current
	19 A
	24 A
	21 A
	18 A
	18 A
	16 A
	15 A

	Max. Loading
	30 A/20 s
	35 A/20 s
	32 A/20 s
	30 A/20 s
	30 A/20 s
	35 A/20 s
	35 A/20 s

	Blocking Current
	80 A
	130 A
	95 A
	75 A
	115 A
	92 A
	55 A

	Dimensions
	28.7x47 mm
	28.8x54 mm
	28.8x54 mm
	28.8x54 mm
	28.8x62 mm
	28.8x62 mm
	28.8x62 mm

	Shaft Diameter
	3.17 mm
	3.17 mm
	3.17 mm
	3.17 mm
	3.17 mm
	3.17 mm
	3.17 mm

	Weight
	82 g
	96 g
	96 g
	96 g
	123 g
	123 g
	123 g

	Propeller range

(direct drive)
	geared 3:1

10x7-8”

250/180-200
	geared 3:1

10x7-8”

250/180-200
	geared 2:1

9x5” –10x5”

230/120 – 250/120
	5x5” – 8x5”

130/130 – 200/120
	geared 2.1

10x6”

250/150
	7x4”-8.5x5”

180/100-215/120
	8x4”-9.5x5”

200/100-240x120


More information covering the use, installation and recommended propellers you can find on our website www.modelmotors.cz
Motor Installation

The motor is to be mounted on a firewall with two M2.5 bolts screwed into the front plate. The firewall should have holes corresponding to the holes in the front plate to allow proper cooling of your motor. The motor is to be connected with at least 1.5 mm2 cables soldered directly to the terminals.

Direction of Rotation and Motor Timing:

The adjustable motor timing allows to get the maximum efficiency and maximum power for your particular application, right or left direction of rotation. The default factory setting is optimised for right (clockwise) rotation and medium loading (12-18 Amps). Note: Clockwise rotation – observing from the brush end and looking toward the shaft (propeller) end the motor will rotate clockwise. 

Optimum timing for your particular application is achieved just in the moment when the motor rotates your selected propeller at highest revolutions draining the lowest current. Observing the brushes you will note the lowest sparking, too. Fine tuning thus will require at least a good tachometer and an ammeter (such as the AstroFlight WattsMeter or Graupner ClampMeter). The final setting is a sort of compromise, of course.

Set-up for Lower Loading:

Optimum set-up for the lower motor loading requires to decrease the timing (commutation angle). Carefully loose four long bolts keeping in place the rear bearing plate of your motor and turn clockwise the motor case for about 1 mm. Carefully tighten the four bolts again.

Set-up for Higher Loading:

Optimum set-up for the higher motor loading requires to increase the timing (commutation angle). Carefully loose four long bolts keeping in place the rear bearing plate of your motor and turn counterclockwise the motor case for about 1 mm. Carefully tighten the four bolts again. 

Set-up for the Left Ddirection of Rotation:

Default set-up: turn the rear bearing plate clockwise so the mark is located in the mirror image position from the „zero“ point. To decrease timing (for lower loading) rotate the motor case as described above but counterclokwise; to increase timing turn the rear plate clockwise.

Restoring the Default Timing

Turn the motor case counterclockwise to offset the mark 2 mm from the centre.

Running-in:

As it is common with machines where some rotating parts are in a mechanical contact electric motors require a sort of running-in to obtain maximum performance. The goal is in the fine matching of both two brushes and the commutator. As with internal combustion engines you can get the maximum power after your motor have been run-in.

Recommended running-in procedure: run motor with propeller already fitted at max. 30% of nominal voltage (requires a regulated supply) for 15 minutes; than increase the voltage to the maximum power during another 15 minutes.

Running-in in your model: install your motor and the complete flying equipment into your model. Fit small diameter&pitch propeller for direct drive motors (6x3”/150x80). Run out three flight packs with the throttle stick well below its 50% position. Use the optimum propeller or fan in when fitted with gearbox resp. in ducted fan. The three initial pack run out at max. 30% power.

In no case try to run-in your motor without a propeller. The prop provides the cooling. Please note: temperature of your motor should NOT exceed 50 degrees Centigrade (i.e. you can feel the motor is warm but you will have absolutely no problem to keep your fingers on it – please note: it is a running-in not a burning-in).

Final check: check the commutator of your motor. There must be one bright strip in the middle (contact area of brushes) and two dark strips on both two sides. The width of these strips must be the same.

Cooling: 

The same as with internal combustion engines is proper cooling essential. Please note you have got high performance  motors working under high current loading producing some heat. Overheating of your motor causes increased wearing of all parts (brushes, bearings, etc.) the same as partial (or even complete if 150 C exceeded) demagnetisation of magnets decreasing performance of the motor.

Proper motor installation: allow cooling air to flow through holes in the front plate the same as to the brushes openings in the rear plate. There is a simple rule of thumb: the area of cooling air intake(s) on your model must be at least the same as total area of openings on your motor. And – the area of cooling air outlet(s) should be even little higher as the air expands.
Care and Maintenance:

Avoid running the motor under dusty and moisty conditions. Avoid foreign matter to get to the motor. Beware of small bolts, screws and another small magnetic things that should be trapped by magnets of your motor during installation or maintenance. 

Please note: bearings of this motor are greased with a special high quality grease that will last through the whole expected life. Do not use any organic solvents, cleaners or detergents to clean your motor. These agents may wash out the grease and substantially decrease the lifetime of your motor. 

If there is some dirt in your motor (after an accident) do not try to rotate the shaft. Carefully remove the dirt with compressed air at first. In the case of more serious damage the motor is to be sent to the service. Never try to straighten a bent shaft, If such massive hardened steel shaft is bent it will mean there must be more serious damage inside.

Periodically check brushes and their springs. If worn replace them with new ones available separately as spare parts. If you are in doubts, please contact the manufacturer to get qualified assistance or repair.

Avoid unnecessary dismantling of your motor.

Safety Notes:

Install only undamaged propellers and securely tighten with a wrench. Never touch, or allow any object to come into contact with the rotating propeller. A weakened or loose propeller may disintegrate or be thrown off. This failure could result in serious injury. Inspect the propeller after each flight. Discard any propeller that has nicks, scratches or any other visible defect. Discard the propeller after a crash or contact with ground during a heavy landing even if the propeller looks undamaged. There should be an internal stress or damage resulting in a failure later. For their safety, keep all onlookers (especially small children) well back (at least 20 feet or 6 metres) when preparing your model for flight. Keep the propeller pointed away from you and walk well clear of spectators. 

First switch on your transmitter, check the position of the throttle stick (and related switches if any). Only then connect your power pack to the speed controller and switch on the receiver. Always leave a lot of place for propeller to rotate (just for the case of a speed controller failure or interference). Blocked propeller should result in a damage of your controller and motor or even cause fire.

model motors Limited Guarantee

This motor, the same as this instruction manual, is a subject to change without notice. The manufacturer, model motors ltd., guarantees the product to be free from defects in materials or workmanship for a period of 12 (twelwe) months from the time of its original purchase. This guarantee will be granted only when the original invoice or sales receipt is presented with the defective product. This guarantee covers none of the following: periodic maintenance and repair or replacement of parts due to normal wear and tear; any adaptation or changes to upgrade the product from its normal purpose as described in the instruction manual; transport costs and all risks of transport relating directly or indirectly to the guarantee of the product; and damage resulting from misuse, including (but not limited to) installation or use of the product in a manner inconsistent with the instruction manual, repair done by non-authorised services or the customer himself, accidents, lightning, water, fire, improper installation, poor cooling or any cause beyond the control of the manufacturer; defect of the model into which this motor is incorporated.

Since we, as the manufacturer, have no control over the installation and use of this motor no representations are expressed or implied as to performance or safety of your completed model.

We wish you many years of trouble free flying with our high performance motors. Fly safe, have fun!
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