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Introduction


If you can handle a screwdriver, a wrench, and a few other simple tools, you can learn to keep your bicycle in tip-top working condition. I will explain how to adjust the brakes for safe, reliable, stopping power. You will see how to keep the over 100 ball bearings in the working parts of your bicycle clean and the bearing surfaces correctly adjusted for smoother, easier pedaling and longer component life. And you will find that the chain can, when properly maintained or replaced, withstand the stress of uphill climbs without breaking.

Best of all will be the knowledge that once you have overhauled your bicycle, nothing can go wrong (short of a broken frame) that will hold you up for very long on a camping trip, a spin through the park, or a commute to work.

In this book we will concentrate primarily on all aspects of keeping your bicycle safe and in good repair. For details on the prevention of injury, for evaluation of bicycles and their parts, tips on safe riding, commuting and bike tripping, racing and bike history and lore, please refer to my expanded volume, The Complete Book of Bicycling.

I am grateful to the folks at Shimano, SunTour, Campagnolo, and a host of other component manufacturers for their help in providing technical details, drawings, and photos on their latest products. Performance Bicycle Shop, the bike catalog and retail outlet people, were most helpful, as were Park Tools and the tool catalog organization, The Third Hand.
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….. Be sure you can stop your bicycle in time to avoid an accident. Use the braking methods below, and follow the brake adjustment instructions shown here to get maximum stopping power from your brakes.

BRAKING TECHNIQUE

Before we get into brake maintenance, here’s a brief review of safe brake operation. First, remember that your front brake provides 90 percent of the total braking power of both brakes combined. Let me illustrate. Place a book on the table, with one end against your hand. Think of that hand as the front brake. Now, with the other hand, push the book. You will see that the brake hand stops the book, but the rear of the book rises up off the table. That is what happens when you apply the brakes. The rear wheel tends to rise in the air and lose contact with the ground. Obviously, the less contact, the less braking power. If for some reason your rear brake is not working (for all the reasons I cite below in the brake adjustment section), the front wheel may lock up. When that happens you could be pitched forward off the bike and get hurt. Which is a good reason to make darned sure both your brakes are in good working order.

Always apply both brakes at the same time, never the front one alone. If you apply only the front brake you risk an “endo” or a pitch over the handlebars. Another reason for the poor performance of the rear brake is its much longer cable. Just the part of the cable that goes through the spaghetti tubing measures 9 inches on the front and some 30 inches on the rear brake on a typical all-terrain bicycle. The extra 21 inches of cable tubing means a lot more friction at the brake lever. It takes more hand pressure to apply the rear brake than the front one. The longer rear cable also stretches far more than the shorter front cable.

If you’re going downhill fast, keep your weight as far back as possible for maximum braking ability. If you have to make an emergency stop on the flats, shift your bottom as far back on the saddle as possible as you brake. That way you put more weight over the rear wheel for safer braking.

Brake before you corner! If you brake as you corner the bike could skid out from under you. Slow down before you come to a sharp turn. Keep the inboard pedal upright for maximum pedal-to-ground clearance.

The U.S. Consumer Products Safety Commission requires that a rider of 150 pounds going at 15 mph on a flat, smooth, dry surface (such as a concrete roadway) with the wind velocity less than 7 mph (direction not specified) be able to stop within 15 feet of initial brake application (both brakes). As a practical matter, the heavier you are the longer it’s going to take you to stop. Conversely, the lighter you are the sooner you can stop, so muscular heavyweights should anticipate braking needs for a safe, controlled stop. Practice braking on a variety of surfaces such as sand, gravel, or cement until you become familiar with how the brakes work, and how you and the bike react to them. Be especially careful on slippery surfaces, such as sand, snow, mud, or ice. Avoid braking so hard that you lock up one or both wheels. Check your brakes every 500 miles or every two months of riding time (not calendar time). Here’s how. On a dry, hard-surfaced, traffic-free street, chalk a length of 15 feet. If you have a speedometer on your bike, fine. If not, just get going at a good clip, to an estimated 15 mph—which is a lot faster than you may realize on a bike. Most of us, if we don’t know, almost always think we’re going faster than we are. Once up to speed, apply both brakes, carefully at first. If you overshoot and can’t stop within 15 feet, make several tries. Apply the brakes harder each time. If you always overshoot, your brakes are defective.

Wet weather cuts braking power substantially! Be aware that you will likely travel 60 feet on the flats at 5 mph before you come to a stop in wet weather. Slow down and apply brakes sooner when it’s raining. If your bike has steel rims, remember that brakes don’t grip as well on steel as they do on aluminum, especially in wet weather.

Brake shoes harden with age, especially near the ocean where ozone seems to accelerate hardening of brake shoe compound. As brake shoes harden and wear, you lose braking power. You may be able to come to a gradual, anticipated stop, even with hardened brake shoes. But rocklike brake shoes won’t stop you in an emergency, when you need full braking power. If you have had your bike for over two years, I recommend you replace all four brake shoes, even if they look okay. Please see brake shoe replacement instructions below. When you do buy new brake shoes, take the old ones to the bike shop for an exact make replacement.

Also be aware of the insidious nature of brake cable stretch. These cables stretch with use. You can even stretch brake cables on a brandnew bike. First, look at how far brakes are from the rim. Then grip the brake levers as hard as you can. Do this three times. Now look at the brake shoes. You will see they are farther away from the rim because the cables have stretched. They will stretch even more as you ride. Brake cable stretch cuts your braking power two ways. First, as the cable stretches, brake shoes have to travel farther before they begin to grip the wheel rim, which cuts braking response time. Second, if brake shoes get too far from the rim, brake levers may travel all the way to the handlebars and still not stop you in time to avoid an accident.

Here’s a warning about BMX bikes. Some of these bikes have a special front brake arrangement so brakes work through a 360-degree twist of the handlebars. This design is dangerous for at least two reasons. First, children can brake for controlled trick riding, even with the handlebars reversed. The danger here is that kids can ride with the fork reversed. A reversed fork means that steering becomes very quick and very unforgiving, which can easily lead to loss of control. Second, the front brake cable follows a tortuous route through a kind of clutch gadget, which when neglected makes the front brake lever hard to apply. The longer cable also stretches. The danger is exacerbated by kids’ neglect of things mechanical. I recall one bike accident case on which I was an expert witness. In this case both brakes had become inoperable, the front one because of the poor design, and both because of cable stretch. When the brakes ceased working, this lad simply dragged his foot on the ground to slow down. On one sharp turn with his foot drag-braking, his foot was trapped between the front wheel and the bike frame, and he suffered considerable injury. The moral here is don’t buy your child a bike with this design brake, and keep close tabs on the bike’s mechanical condition. Do not rely on your child to bring mechanical defects to your attention.

A Note About El Cheapo Bikes. I was going to be nice about this and refrain from any pejorative overtones about the relationship between the cost of a bike and the safety of that bike, but the truth is that inexpensive bicycles have inexpensive parts that may contribute to accidents and bodily injury. Cheap bikes are also often poorly assembled. Quality control is too often low. For example, brakes on these bikes are not nearly as effective, in my opinion and experience, as the brakes on better bikes. Cheap brakes can have a lot of stretch in working parts, such as brake arms, because they are cheaply made of inferior metals. I am amazed that these bikes pass Consumer Products Safety Commission standards. I have found these bikes, brand-new ones, with misaligned wheels which have loose or uneven spoke tension. Frames can be misaligned. Wheel bearings can be loose. I have even found headset bearings missing, and headsets dangerously loose. All of these conditions, misaligned wheels and frames, loose or unevenly tensioned spokes, loose headset bearings, can, individually and/or collectively, cause uncontrollable front-wheel shimmy, which almost instantly causes loss of control and an accident. True, these conditions, if they exist on a more expensive bike, can also lead to front-wheel shimmy and an accident. Here is how to keep your good bike in safe operating condition, starting with the brakes.

Tools You Will Need

You need the right tools to work on your brakes. The bicycle industry has yet to standardize the sizes of nuts and bolts used in its many parts. Such lack of uniformity is, in a way, understandable since bicycles and bicycle components sold in the U.S. are made in the U.S.A., Japan, Taiwan, South Korea, France, Germany, Italy, Great Britain, and other countries.

For example, some brakes need a 19-mm wrench to equalize spring tension to keep brake shoes evenly spaced from the rim. Other makes of brakes use a 2-mm Allen wrench for the same purpose. The tool list below may include more tools than you need for the brakes you have, but the overrun will be small and inexpensive. If your bike shop does not carry a particular tool, let me refer you to The Third Hand. This outfit carries every bike tool known to man, and some unknown ones, until today. Their catalog is enough to make a bike mechanic swoon. To reach The Third Hand, phone them at 916-926-2600, FAX them at 916-926-2663, or write them at P.O. Box 212, Mt. Shasta, CA 96067. They are a boon to cycling folk.

Before we start, please study Fig. 1-1 so you can become familiar with the name and location of all parts of the bicycle. That way we will both speak the same bicycle language. Here’s the list of tools.

1. Torque wrench: You can buy a simple beam-type torque wrench (Fig. 1-2), calibrated in inch/pounds, for about $48 from Sears Roebuck. Ask for catalog No. 9HT445125.00.1 give torque specifications for each part of your bicycle throughout this book. Use a torque wrench and the appropriate torque specification to make sure each part of your bicycle is safely tightened. Now, here’s a word about torque.
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Fig. 1-1: Study this photo to become acquainted with the names of bicycle components and frame members: 1. Chainwheel; 2. Pedal with toe strap and toe clip; 3. Chain; 4. Rear derailleur; 5. Front derailleur; 6. Front brake; 7. Brake lever; 8. Brake cable; 9. Handlebars; 10. Stem; 11. Saddle; 12. Seat post; 13. Front-wheel dropout and quick-release; 14. Bottom bracket; 15. Derailleur cable guide on down tube; 16. Freewheel; 17. Wheel rim; 18. Spokes; 19. Tube valve; 20. Tire; 21. Wheel hub; 22. Chain stay; 23. Frame lug; 24. Fender; 25. Fork crown; 26. Fork blade, showing fork rake; 27. Hub flange; 28. Seat-tube cluster; 29. Seat stay; 30. Seat tube; 31. Steering tube; 32. Rear derailleur idler pulley; 33. Top tube; 34. Fender stay; 35. Down tube; 36. Crank; 37. Rear-wheel dropout.
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Fig. 1-2: Beam-type torque wrench is inexpensive, easy to use.

Torque is the force required to produce a twisting motion around an axis, as when you turn a nut or bolt to tighten or loosen it. You need a torque wrench to insure that the bolts and nuts on a bicycle are safely tight. Bicycle component manufacturers specify tightness in inch/pounds. Buy a torque wrench calibrated in inch/pounds. You could use a torque wrench calibrated in foot/pounds, but that would be like using a hammer where a feather would do. If you use a foot/pound torque wrench, first translate the inch/pound specification into foot/pounds by dividing by 12. For example, if you need to tighten a nut to 36 inch/pounds but use a foot/pound torque wrench, divide 36 by 12 to obtain the correct torque of 3 foot/pounds. Bicycle component manufacturers located outside the U.S. commonly use metric measurements instead of inch/pounds or foot/ pounds as their torque specifications. Use Table 1-1 to change metric torques to inch/pounds or foot/pounds.

Table 1-1 METRIC TO INCH/POUNDS OR FOOT/POUNDS CONVERSION



	cm/kg = inch/pounds × 1.15
	 



	cm/kg = foot/pounds × 13.8
	 



	m/kgs = foot/pounds × .1383
	 



	foot/pounds = m/kgs × 7.2329
	 



	foot/pounds × 12 = inch/pounds
	 


	inch/pounds ÷ 12 = foot/pounds



Take it easy if you use a foot/pound wrench, because that monster can snap off a bike bolt with just a slight over-torque.

Use a torque wrench to tighten or to check the tightness of a bolt or nut. Turn the torque wrench clockwise (tightening direction) to test the tightness of a nut or bolt. If you turn the torque wrench in the loosening direction (counterclockwise) you will find that the “break-away” measurement is a lot less than the torque you applied when you tightened the nut (clockwise). For example, I tightened a nut to 150 inch/pounds (clockwise). Then I turned the torque wrench counterclockwise to loosen this nut. The nut turned (broke-away) at 100 inch/pounds, which of course did not accurately reflect my original tightening torque of 150 inch/pounds.

To repeat, use a torque wrench to check how tight a bolt or nut is by turning the nut or bolt with the torque wrench in the tightening direction. As you apply pressure on the wrench, watch the nut or bolt carefully. Stop the instant it starts moving. The reading on the torque wrench is the tightness of the bolt or nut. Use a torque wrench to tighten a nut or bolt. Watch the indicator as you turn the wrench. Stop the instant the indicator reaches the torque setting you want.

There are three types of torque wrenches. The beam-type torque wrench (Fig. 1-2) is not as accurate as the click type or the dial type. However, it is accurate enough for the home workshop. If you want the ultimate in torque wrench accuracy, use the click type, made by Proto Tools. It costs about $160. The easiest to use is the accurate dial type, also made by Proto. It costs about $173. I recommend the dial type for use by bike shops or bicycle clubs or wherever a lot of bicycle repair and maintenance is performed. All of these torque wrenches come with understandable instructions.

Use Table 1-2 below as a general guide to safe tightness of brake parts. These torque specifications are from brake manufacturer’s technical literature.

Table 1-2 TORQUE SPECIFICATIONS FOR BRAKES


	Part

	Tightness in Inch/Pounds


	Brake shoe in brake arm
	50-80



	Cable carrier binder bolt
	50-75



	Round cable carrier binder bolt
	35-50



	Cross-over cable binder bolt, in brake arm
	50-75



	Sidepull brake cable binder bolt
	50-75



	Brake arm mounting bolt
	50-75



	Brake lever mounting bolt
	50-65



	Brake lever clamp bolt (replacing extension levers)
	13-22
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Fig. 1-3: Park workstand has leg that folds for storage.

2. Workstand. To work on your bike you need some way to hold it up off the floor at a convenient height. You could hang your bike by padded hooks from the ceiling, but the bike won’t hold still that way. The best solution is a bike workstand, such as the Park stand which collapses compactly when not in use (Fig. 1-3).

3. A set of Allen (hex) wrenches in 2-, 2.5-, 3-, 4-, 5-, and 6-mm sizes.

4. Wrenches in 8-, 9-, 10-, and 11-mm sizes.

5. A 19-mm thin cone-type open-end wrench if you use SunTour XCD brakes so you can adjust spring tension to keep brake shoes evenly spaced on each side of the wheel rim.

6. Cable cutter. Optional, but snips off brake and derailleur cables neatly, so ends don’t unravel before you can solder them closed. This tool is made by SunTour and does work very well.

7. Soldering iron and solder. Optional, but a neat and easy way to solder cut ends of cables to keep them from unraveling. This also makes it easy to remove cables for servicing components, and to reinstall the same cable.

8. A Park third hand (Fig. 1-4) or a NSH strap-type third hand, to hold the brake shoes tightly against the rim while you adjust the cable. You could use a pedal toe strap, but the third hands shown here are far easier to use. If you have cantilever brakes use the special Park third-hand tool that spreads wide apart for these brakes.

[image: Image]

Fig. 1-4: Park third hand tool for road-bike sidepull and centerpull brakes holds brake shoes against the wheel rim so you can adjust brake shoes or change a brake cable.
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Fig. 1-5: Park fourth hand tool holds cable taut while you tighten cable binder bolt and nut.

9. A Park fourth hand (Fig. 1-5). Holds the cable taut while you tighten the cable binder bolt.

10. No. 282 LocTite (the kind that does not harden to ironlike consistency but does keep nuts and bolts from rattling loose). Use LocTite on all bolts and nuts except hubs, bottom brackets, pedal bearings, and headsets. Keep it away from brake shoes and rims!

BASIC BRAKE INSPECTION, WHAT TO CHECK FOR

There are four types of brakes used on bicycles. All-terrain bicycles use cantilever brakes (Fig. 1-6), U-brakes (Fig. 1-7), or cam brakes (Fig. 1-8). Road bikes use centerpull brakes (Fig. 1-9) or sidepull brakes (Fig. 1-10). Find which type of brake is on your bike and refer to that section of this chapter for brake maintenance instructions. First, a few words of caution.
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Fig. 1-6: Cantilever brake.
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Fig.1-7: U-brake.
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Fig. 1-8: Cam action brake.
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Fig. 1-9: Centerpull brake. “A,” locknut; “B,” Adjuster barrel for removing minor cable stretch; “C,” Binder bolt nut on cable carrier.
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Fig. 1-10: Sidepull brakes. Arrows point to adjuster barrel and locknut on the brake arm.
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Fig. 1-11: Cable binder bolt and nut. Fourth hand tool holds cable taut.

1. Bolts and nuts: A loose bolt or nut on a brake can spell disaster! On my very first ride on a brand-new ATB, the main front brake cable slipped right out of the cable carrier (arrow, Fig. 1-11). This left me with just the rear brake to stop with. Fortunately I was going slowly, on a traffic-free road. I know, I know, I should have squeezed the brake lever hard first, to make sure the cable binder bolts were tight. That’s the danger of making assumptions; you could be wrong. Assuming effective quality control can be hazardous to your health! On cantilever and centerpull brakes the crossover cable end, where it’s held by the binder bolt in the brake arm (Fig. 1-12), may also slip if that bolt is not tight enough. The crossover cable is the short cable that rides in the cable carrier. One end of the crossover cable has a lead tab (Fig. 1-13) that can be pulled out of the brake arm when the brake shoes are squeezed together, to let the tire fit past the brake shoes when you remove and replace the wheel. The other end of the crossover cable is held in the brake arm by a binder bolt (Fig. 1-12). Check all brake nuts and bolts at least every six months to the safe torque tightness as in Table 1-2 above.
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Fig. 1-12: Crossover cable is held by the binder bolt in cantilever brake arm.
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Fig. 1-13: The other end of the crossover cable in Fig. 1-12 has a leaded tab end which fits into the brake arm. To remove a wheel, squeeze brakes together, pull out the brake tab. Now brake arms will spread far apart so the fat tire can be removed on this all-terrain bike. (Note: Road-bike brakes have a quick-release lever to spread brakes apart for wheel removal.)

Loose brake-shoe binder bolts and nuts: If the nut that holds the brake shoe in the brake arm (Fig. 1-14) works loose, the brake shoe can dodge down under the rim. If that happens, no brake. Or, as has happened on three road-bike accident cases on which I was an expert witness in the ensuing litigation, a loose brake-shoe binder bolt permitted the brake shoe to pop up so it rubbed on the tire wall. Fig. 1-15 shows a bike where this happened. You can see that the brake shoe is tilted upward so there is rubber-to-rubber contact between the brake shoe and the tire sidewall. This contact brings the brake shoe even closer to the tire than it was to the rim, because the tire is fatter than the rim (ATB fat tires are more vulnerable to such wheel lockup). When the front wheel locks up, all the forward momentum of the rider and the bike is concentrated on the front wheel axle. This instantaneous transference of force or energy is absorbed by the fork blades as the bicycle comes to a screaming halt and propels the rider off the bike, over the handlebars, or to one side or the other. In the three accidents I noted above, the fork blades were bent backward in an identical S-shaped pattern (Fig. 1-15). Two of the bike accidents occurred in the Midwest, the other in the Northwest—thousands of miles and three or four years apart. These accidents resulted in serious injury to the rider. They each happened on a mild day on smooth, dry concrete.
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Fig. 1-14: To remove or adjust a brake shoe on an all-terrain bike, use the Allen wrench to hold the brake shoe in place and a 10-mm wrench to loosen or tighten the brake-shoe binder nut.
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Fig. 1-15: Here is what happens when a brake shoe is not safely tight in the brake arm. In this case the brake shoe gradually worked upward until it touched the tire. When the front brake was applied, the brake shoe tipped up and grabbed the tire sidewall. The front wheel locked up. Weight of the rider and the bike combined to bend the fork blades as shown. Let this be a lesson to make sure brake-shoe binder bolts and nuts are safely tight. See Table 1-2.

There are two possible scenarios that contributed to these accidents. When the rider applied the brakes, one or both brake shoes popped up and grabbed the tire. Instant lockup. The scenario is that the brake-shoe binder bolts were loose enough, or became loose because of vibration, to permit the shoes to work their way upward and grab the fatter tire. Instant lockup. Yet another reason for brake-shoe pop-up and rim grab is lack of toe-in. Toe-in is where the front of the brake shoe contacts the rim first, as described later in this chapter. If the rear of the brake shoe contacts the rim first, the shoe may dig into the rim and be forced upward, where it will grab the tire and cause instant wheel lockup and an accident, as described above. A combination of no toe-in plus insufficiently tightened brake-shoe binder bolts can make brake-shoe tire-grab quite likely. Please see the brake-shoe adjustment section of this chapter for toe-in instructions.

Exposed springs: The springs on some older cantilever brakes are exposed and could pop out from behind the stub that holds them in tension (arrow, Fig. 1-16). If you have such a brake, make sure the spring is in proper position, at full tension, especially if you have worked on the brake. Check the spring from time to time to make sure it is in place, especially if you have transported your bike.

Handlebar height adjustment: If you have moved the handlebars up or down on your ATB, you must readjust the front brake shoe rim clearance. If you raised the handlebars, the brake shoes move closer to the rim, so close you may have wheel lockup. If you lowered the handlebars, the brake shoes will be farther from the rim. If you lowered the handlebars a lot, you may have little or no front brake.

About Cable Stretch

Brake cables stretch over time, sometimes over a very short time, such as during your very first ride. When cables stretch, brake shoes get farther away from the rim. If brake shoes get too far away, the brake lever may bottom out on the handlebars and still not stop you. In addition, as brake shoes get farther away from the rim, braking response time, and stopping power, are reduced. I’d like to see you go right out to the garage, now, and check your bike for brake cable stretch. Pull on each brake lever as hard as you can and hold them tight. Do they bottom out on the handlebars? When you push the bike while gripping the levers closed, will one or both wheels turn? Let go of the brake levers. Look at the brake shoes. Are they more than ⅛ inch (3-4 mm) away from the wheel rim (Fig. 1-17)? If so, your brakes are unsafe. You can remove minor cable stretch at the brake levers. Major cable stretch requires more work. Let’s start with minor cable stretch. These instructions apply to all types of bicycle brakes.
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Fig. 1-16: A brake spring can pop out if hit by a branch or from impacts with the ground, leaving you with zero braking from that brake. Make sure exposed brake springs like this one are always securely in place behind their retainer tab.
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Fig. 1-17: As brake cables stretch, brake shoes move farther from the rim. Adjust brake shoes so they are always about 3 to 4 mm (⅛ inch) from the wheel rim.



BRAKE ADJUSTMENTS ON ALL-TERRAIN BICYCLES

Cable stretch: If brake cables have not stretched too far, you can remove this minor cable stretch with a simple adjustment at the brake lever. Both front and rear brake levers have a cable adjuster barrel (Fig. 1-18) to remove minor cable stretch. This barrel has two parts, a locknut (“A” in Fig. 1-18) and the barrel body (“B” in Fig. 1-18) which is threaded into the brake lever itself.

Here’s how to remove minor cable stretch with the adjusting barrel:

1. Hold the adjuster barrel (“B” in Fig. 1-18) with one hand while you turn the adjuster barrel locknut (“A” in Fig. 1-18) a few turns counterclockwise to loosen it.

2. Hold the barrel locknut while you turn the barrel counterclockwise (Fig. 1-19) until brake shoes are about ⅛ inch from the wheel rim. Tighten the barrel locknut against the brake lever body.

3. Readjust as above until brakes shoes are ⅛ inch from the wheel rim. Note: This adjustment will be easier if you hold the brake shoes against the rim. Use a strap or third hand brake tool.

Comment: I prefer more than the 1÷16-inch brake shoe-to-rim clearance specified by brake manufacturers for two reasons:

a. If the brake shoes are within the specified 2-mm clearance (that’s a tad over 1÷16 inch) from the rim, and you grab the brake levers, you have little choice but to have the brake shoes pressed hard against the rim. or not at all. I prefer a ⅛ inch clearance, so I can modulate brake pressure more accurately. Remember, with only a 1/16-inch shoe-to-rim clearance the brake lever does not have to travel far to achieve wheel lock-up. At the 1÷16-inch shoe-to-rim clearance, any misalignment in the wheel will likely cause one of the brake shoes to drag on the rim, at least until the wheel is re-trued. The tendency is to turn the cable adjuster (see below) at the brake lever to move the brake shoe farther away. Do not do this! All you will do is decrease braking power and response time. Instead, true the wheel (see Chapter 11).
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Fig. 1-18: Cable-stretch adjuster barrel on an all-terrain bike brake. “A” is the adjuster barrel locknut, “B” the adjuster barrel.
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Fig. 1-19: Remove cable slack by turning the adjuster barrel counterclockwise.

b. If you cannot bring brake shoes ⅛ inch from the rim with these minor adjustments, major cable stretch has occurred and your bike is unsafe to ride until it is removed. Here is how to do it.

Removing Major Cable Stretch, All-Terrain Bicycles

1. Turn the brake-barrel locknut clockwise until it is almost flush against the brake lever adjusting barrel.

2. Turn the brake lever adjuster barrel clockwise as far as possible. Now the adjuster barrel is in position for fine-tuning out later minor cable stretch, but brake shoes will be very far from the wheel rim, much too far for safety. Turn the locknut counterclockwise until it is tight against the brake lever body. Now you are ready to remove major cable stretch.

3. Hold shoes against the rim with a third hand tool.

4. Hold the main brake-cable binder bolt in the cross-over cable carrier (Fig. 1-20) with an 8- or 9-mm wrench (depending on manufacturer). Loosen the binder nut (Fig. 1-20) with a 9- or 10-mm wrench.

5. Remove cable slack by pulling on the main brake cable with a pair of needle-nose pliers (or use a fourth hand tool, Fig. 1-20).

6. Hold cable tension on the main brake cable and pull out cable stretch. Tighten the cable-carrier fixing bolt.
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Fig. 1-20: To loosen or tighten the cable carrier locknut and bolt (cable binder bolt) use two wrenches as shown, one to hold the bolt, the other to turn the nut.

7. Hold the binder bolt (Fig. 1-20) with one wrench, while you tighten its nut to 50 to 75 inch/pounds. Remove the fourth hand and the third hand tools if you use them. Check the tightness of the cable fixing bolt by squeezing the appropriate brake lever closed as hard as you can. If the cable slips out of the cable carrier binder bolt, repeat the steps above, until the main brake cable will not slip. This tightness check is important, because if the cable slips, that brake is inoperative, and you could have an accident if you need to stop and can’t. Proceed with the fine-tune brake shoe-to-rim clearance as shown in the minor stretch-removal section above.

Round Cable Carriers Require Special Treatment

Some brakes use a two-piece, flat-shaped cable unit (Fig. 1-21) instead of a cable carrier with a channel (Fig. 1-22). As Fig. 1-21 shows, the main brake cable, “A,” is clamped in the carrier, “B.” The end of the main brake cable is held by a binder bolt in the brake arm. A separate, shorter cable has two lead tab ends. The single tab end fits into mating holes in the carrier. One of the two lead tabs fits into a slot in the brake arm. The remaining tab is a pull tab, so this shorter cable can be removed from the brake arm to spread brake shoes apart in order that the wheel can be removed. To spread brakes apart, squeeze brake shoes together, then pull the tab end of the cable out of the brake arm. For this type of cable carrier, remove major cable stretch this way:

1. Follow Steps 1 to 3 above to readjust the adjuster barrel and clamp brake shoes against the wheel rim.

[image: Image]

Fig. 1-21: A round-type cable carrier. Link wire hooks into the carrier and into the brake arm (link). The other wire (inner cable) is held in the cable carrier by the binder bolt which squeezes the earner plates together. The other end of the inner or main cable is held by a binder bolt in the brake arm. Adjust the carrier so both cables are the same length.

[image: Image]

Fig. 1-22: A conventional channel-type cable carrier used on cantilever, cam action, U-type and sidepull brakes.

2. Hold the cable carrier binder bolt with an Allen wrench and turn the binder bolt nut (“B” in Fig. 1-21) counterclockwise two or three turns, or just enough so the main brake cable is loose in the carrier.

3. Turn the main cable binder bolt on the brake arm (Fig. 1-21) with a wrench counterclockwise two or three turns, just enough so you can pull the main brake carrier slack through it (and through the cable carrier, too). Use pliers to pull the cable, if necessary.

4. Tighten the cable binder bolt on the brake arm to 50 to 75 inch/ pounds.

5. Push the cable carrier up so the main brake cable and the shorter cable are the same length. This is important. Both brake shoes can only be pressed evenly against the wheel rim when both cables are the same length. Otherwise one brake shoe can drag or the other one can be too far from the rim for effective, safe braking.

6. Tighten the cable carrier binder bolt to 50-75 inch/pounds.

7. Check cable binder bolt tightness by squeezing the brake lever hard. Retighten binder bolts if cable slips.

8. Use the brake lever adjuster barrel as shown above to remove any remaining cable slack and to bring the brake shoes ⅛ inch from the rim.

Other Brake Shoe Adjustments

1. Brake shoes should also be about 1/32 of an inch, no more than that, from the rim top (left in Fig. 1-23). Shoes should also be parallel to the rim (center, Fig. 1-23). To make these two adjustments:

2. Hold the brake-shoe binder bolt with one wrench (an Allen or open-end wrench, depending on brake make) while you loosen the binder bolt nut with another wrench, as shown in Fig. 1-24. Move the brake shoe up or down until it is 1/32 inch below and parallel to the rim top.

3. Brake shoes should toe-in, as shown in Fig. 1-25. On some brakes this toe-in can be made by rotating an eccentric washer at the brake binder bolt (Figs. 1-25 and 1-26). Toe-in permits the rear of the brake shoe to contact the rim last. Toe-in also helps reduce squeaking when you apply the brakes hard. Leave about 1/32 inch at the trailing (rear) end of the brake block. Loosen the brake shoe mounting as in Step 2 above, twist the eccentric washer to adjust toe-in, and retighten the brake-shoe mounting bolt. If brakes do not have a toe-in washer, gently twist each brake arm as shown in Fig. 1-27.

[image: Image]

Fig. 1-23: Adjust brake shoes so they are about 1/32 inch below the tire. Shoes must not touch the tire.

[image: Image]

Fig. 1-24: Brake shoes should toe-in slightly. Modern brakes have an eccentric washer that can be adjusted to toe-in the brake shoe. Here a SunTour brake shoe is being loosened so washer can be adjusted.

[image: Image]

Fig. 1-25: Shimano brakes have an eccentric control washer to adjust toe-in. Toe-in is correct when the rear end of the brake shoe is a bit farther from the wheel rim than the front part of the brake shoe. Toe-in prevents brake screech.



[image: Image]

Fig. 1-26: Exploded view of a cantilever brake, showing location of the control (eccentric) washer “A.”

[image: Image]

Fig. 1-27: Use a wrench or this special Park tool to toe-in brakes without an eccentric washer.



4. After making all the adjustments above, both brake shoes should be equidistant from the wheel rim. Depending on the make of the brake, there are several ways to equalize brake-shoe distance on both sides of the rim. First, however, check the wheel to make sure brake-shoe drag is not caused by an out-of-line wheel rim. Spin the wheel. Watch where the rim passes a brake shoe. If the rim comes closer to, then farther away from, the shoe, realign the rim before more adjustments. Please see Chapter 11 for wheel truing instructions.

Brake Shoe Equidistance Adjustments, ATB Brakes

Keep brake shoes the same distance from the rim (assuming you have made all the adjustments above) by adjusting brake arm spring tension. Some brakes have a spring force adjuster which can be turned with a 2-mm Allen wrench (arrow, Fig. 1-28). The SunTour XCD brake requires a 19-mm wrench to adjust spring tension. You could also use an adjustable crescent wrench to turn this spring tension nut (Fig. 1-29).

1. Replace brake shoes when they wear past the tread and/or become age-hardened or coated with aluminum oxide which has scraped off an aluminum rim. To replace a shoe, loosen the brake-shoe binder bolt. Twist the shoe up so you can pull it out of the brake arm. Replace with a new shoe. Some brake shoes have a directional arrow (Fig. 1-30). Make sure this arrow points in the direction of rim rotation. Years ago some cantilever brake shoes came with one end open (Fig. 1-31). The reason for one end of the shoe being open is so just the brake-shoe rubber could be replaced by pushing it out the open end and pushing in a new one. However, if the brake shoe open end faced toward the front of the bike, the brake shoe block would pop right out of its holder on the first brake application, with loss of braking from that brake. Replace such a brake shoe with a modern one-piece shoe. Readjust brake shoes as shown above, installing new ones. I recommend installing all four brake shoes rather than just one, for safer, more even braking. Tighten brake-shoe binder bolts (mounting bolts) to 50 to 80 inch/pounds. When you replace brake shoes, check the tightness of the brake-shoe binder bolt by twisting the brake shoe firmly. If the shoe moves, retighten the binder bolt so it is held very firmly in the brake arm for safety.
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