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Introduction

Brushed 540J “silver can” motors (also known as “Johnsons”, Tamiya part #53689) are still the lowest-cost way to propel an RC race car. They come standard with Tamiya RTRs and many Tamiya kits. The combined cost of a new 540J and a good new brushed speed control is currently around $50. A new entry-level brushless motor and brushless speed control will set you back around $135, while a competitive speed control will cost closer to $200 and go obsolete every year. Silver cans provide plenty of speed for Novice, GT3, Mini, and Trans-Am racing.

The performance of broken-in silver-can motors is remarkably consistent from one to another, making them great for club racing. Silver can motors have gotten an undeserved bad reputation for club racing because of their use in Tamiya Championship Series (TCS) racing. Some racers take TCS very seriously (there’s a trip to Japan on the line), so they’ve put a lot of energy into developing techniques for extracting the last ounce of performance from a silver can motor. But the chance of seeing one of these special TCS motors at a club race is near zero, because TCS motors have a short life and require constant maintenance. It only makes sense to bring out special TCS motors when the stakes are high.

Silver can motors require only slightly more upkeep than a brushless motor, and they last for years if you don’t abuse them.

Before using a silver can motor you need to break it in for best performance. Then you need to prep the motor for use by installing any necessary diodes or capacitors and mounting a cooling fan. After using your motor for awhile you need to clean it. The following sections cover these three topics.

Break-in

Silver-can motors don’t reach their full performance level until the brushes make full contact with the commutator so the motor can pass the maximum current across the brush – commutator interface. When the brushes wear down too far, the motor timing is reduced, so you don’t want to go farther than necessary with the break-in.

Silver can motors come with “reverse curvature” brushes. Imagine a brush whose face matches the curvature of the comm, then rotate that brush 90 degrees – that’s what you’ve got! Peek into  a slot of a new silver can motor and you will see the curved brush edges. So there is very little contact between brush and comm at first. 
There are two ways to perform the break-in:

1. Long slow running with constant application of thin comm drops. I’ve heard this really is the best way because it leaves the comm as smooth as possible. But it takes days to accomplish, as far as I can tell. And the comm finish will be ruined soon enough anyhow unless you clean the motor after every single run. I run my motors from 25 – 50 runs without cleaning (only oiling) – I treat a silver can motor almost like a brushless. Yet my cars always have competitive performance in club racing. So I’ve never broken in a motor this way.

2. “Water dipping”: Slow running of the motor while submersed in water. The water creates drag on the armature (the motor is acting as a pump) thereby increasing the amp draw and accelerating the break-in. The water also cools the motor, a good thing. I use this method. Pure water is not conductive enough to cause any electrical problems during this process.
With today’s silver cans, water dipping can still be a slow process (about 2 hours) because most of the motors come with very hard brushes. Some of today’s silver cans have much softer brushes, so they break in much faster. There is no discernable performance difference between the two types of motor.

Step by step, here’s how to perform the break-in:

1. Get a gallon of distilled (not just filtered, distilled) water in a plastic jug. (Grocery and drug stores sell distilled water, primarily for use in steam irons.) Use or throw away a bit of the water so you can cut off the top of the jug to make a hole large enough for the motor.

2. [image: image1.jpg]


Solder some long wires (zip cord works fine for this) to the motor terminals, marking the positive wire. Knot the wires together or use a tie-wrap, so you can suspend the motor beneath the water using a stick or a pencil through the wires and across the hole in the jug.

3. Arrange a source of low voltage DC power. The fancier battery chargers have motor break in functions that let you adjust the voltage and time. Lacking such a charger, take a 6-cell stick pack and expose the strap at the end of the pack so you have in effect two 3-cell packs connected in series. If using battery power, put alligator clips on the motor leads.

4. Get a kitchen timer.
5. Set the timer for 15 minutes and run the motor for that long on 3 cells. (If you have a fancy motor break-in device, I suggest running the motor at whatever voltage causes the motor to draw 8 amps; this will be more volts at the beginning, and fewer as the motor breaks in.) Now pull the motor from the water and inspect the brushes. If the edges are straight or nearly so, you are done. Otherwise, repeat this step. (If using a 6-cell pack, alternate sides of the pack, and charge the entire pack after using both sides.)

The first time you do this step, do it for 15 seconds not 15 minutes, just in case you’ve gotten a motor with soft brushes that break in quickly. If the motor is breaking in quickly you’ll see the brushes change shape significantly in 15 seconds, and you’ll see the water start to get dirty right away; in a minute of running the water will be gray. If you have a soft-brush motor, keep the runs short – after 15 minutes your brushes might be gone!
6. Throw away the water. If using a 6-cell pack, charge each side separately to bring the pack back into balance, and put some duct tape over the exposed strap on the end of the pack. If you don’t have a charger that will do 3 cells, bring your pack with you to the track next race day and borrow from somebody who does.
Water dipping tends to precipitate any impurities from the water (the material that’s wearing off the brushes) onto the commutator. So clean the commutator as described in the section on cleaning below.

Prep
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In a typical touring car, a mounted silver can motor will be oriented with its two terminals arranged one on top of the other. The one on the bottom is more exposed to crash damage, and may run afoul of the motor guard if the chassis has one (e.g. Cyclone S and TA-05). So bend the bottom terminal so it is vertical, close to the end of the motor, as shown in the photo at right. Solder the speed control wire to the outside of this terminal. If your speed control requires a diode, mount it as shown. If your receiver or speed control requires three noise-suppression capacitors on the motor, mount the third one as shown.
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What about the other two capacitors? They come pre-installed inside of the motor, out of harm’s way, as shown in the photo at right.

The two magnets of a silver can motor are held in place with a spring, not glued to the can. So the magnets can slide back and forth a little. If they slide toward the commutator end of the motor, the commutator end of the armature will press against its bushing as the motor runs, and this will slow the motor down a little. Using a small screwdriver inserted into one of the two slots in the can, press the magnets back toward the drive end of the motor until they stop.

You must run a cooling fan on the motor for long life with good performance. The clip-on Integy top-mount fan (Integy part # C22470BLUE for blue, also available in GUN, BLUE, PURPLE, SILVER) is very convenient and fits well on the Cyclone S and TA-05. They make a similar clip-on side-mount fan (Integy part # C22480BLUE for blue) that fits nicely in some other cars.

Put a drop of light oil on each bushing before each run. That’s all there is to it. Your motor will last for years if you don’t abuse it. The typical way to abuse these motors is by overgearing them (too large a pinion or too small a spur), so they overheat. Once the comm distorts from overheating the motor is junk. So take it easy on the gearing, and work on your car setup so you carry more speed through the corners.
Cleaning

Immediately after water-dipping, or every 8-10 race days (25 – 50 runs), clean the commutator to maintain the motor’s performance.
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The simplest way to clean the commutator is using Brasso, an abrasive liquid polish. Put some duct tape over one of the motor vent holes. With the tape side down, squirt Brasso into the other vent hole so it covers the comm. Then turn the motor counter clockwise using your fingers and a pinion gear. Or use a short length of stiff rubber tubing slipped over the shaft, with a long 3mm set screw slipped into the other end which you then chuck into an electric drill set to run in reverse. Either way, rotate the motor until you see the comm shine. Then clean out all of the Brasso using hot soapy water (but not with the motor running!) This can take awhile. Sharpen a toothpick and use it to clean out the comm slots. Done!
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