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LETTER FROM THE EDITORS


We all want to be capable. We want to be the person who doesn’t have to call a handyman every time there’s a rip in the screen door or the shower drain makes a funny sound. We want to be a resource for friends and family, offering tools, advice, and the occasional helping hand. Basically, we want to be Popular Mechanics Senior Home Editor Roy Berendsohn.


There are a few ways to get there. In Roy’s case, you work in cabinetry and construction, then learn on the job as a staff member at Popular Mechanics for nearly three decades. That takes a while, as does the option of apprenticing under a plumber, carpenter, and electrician. Or you can take full advantage of the book in your hands. Drawing on Popular Mechanics’115-year history of instruction, this book presents solutions to more than 150 common home problems. It is written for everyone, regardless of experience. It should serve as a memory-jog for those who have some training and an easy-to-understand introduction for those who don’t.


How you use this book is up to you. You can read it as needed—keeping it on the shelf for emergencies and hitting the index when you need help with a specific problem. Or you can read it all at once, preemptively. Or you can do both. Whatever your situation, we expect this guide to become one of the most-read items on your bookshelf.


Even with all the information packed in How To Fix Anything, we know that you’ll face challenges not covered in these pages. In those moments, however, you will be more prepared. With this book, you’ll have the knowledge and confidence you need to do one of the most important things in home repair: adapt.


The Editors


Popular Mechanics






















BATHROOM



CHAPTER 01
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Credit 1



OLD GROUT


Grout that’s crumbling and mildewed is both unattractive and mechanically unsound. A common cause of grout failure is that the installer used too much water in mixing a cement-based material. Also keep in mind that some grouts need to be moist-cured. It’s not difficult—all you have to do is mist the tile and grout with water from a spray bottle. A sheet of plastic taped in place and draped over the wall holds in the moisture during the curing process. Other grouts need to be coated with a sealer. And while it’s tempting to use an inexpensive, commodity grout when a heavy-duty version is called for, it’s false economy. While a 25-pound bag of cement-based grout might cost half as much as a polymer-modified version, complete with antifungus additive, the polymer-modified grout will look better and last longer. The polymer improves the grout’s water resistance and makes it more flexible so the grout can withstand temperature fluctuations and wall movement.


Follow these steps to ensure a long-lasting and good-looking grout job


[image: ] Buy enough. Use one of the many grout calculators or charts online to estimate how much grout you need. Better to have a little too much than not enough.


[image: ] Clean. Thoroughly remove any mildew and soap scum before cutting grout out of the joints.


[image: ] Remove. Cut out grout to at least half the depth of the tile.


[image: ] Angle. Apply the new grout at a 45-degree angle to the tile. Work it thoroughly into the spaces between tiles so there are no air bubbles or gaps.


[image: ] Wipe. Remove as much excess grout as possible while it’s wet. It’s easier to do at this stage than when it’s dry.


[image: ] Caulk. Apply a high-quality tub-and-tile sealant where the wall meets the tub and in vertical corners where one wall meets another.




LEAKY TUB STOPPER


Most bathtubs are equipped with lever-action stoppers instead of old-fashioned plugs. The problem is, many stoppers don’t form a watertight seal. Fortunately, the fix is easy. First, unscrew the round overflow plate from the end of the tub. Gently pull the attached linkage assembly out from behind the tub. The linkage is composed of several metal pieces, including a threaded rod. Turn the rod two or three times to lengthen the entire assembly. Replace the linkage and screw the overflow plate to the tub wall. Raise the control lever on the overflow plate and turn on the water. If the water still drains out, remove the overflow plate and lengthen the linkage a bit more.
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RUNNING TOILET


If the toilet runs continuously in a faint trickle, look to the fill valve—in this case, it’s a ball cock, a common valve that uses a float mounted on an arm to shut the valve when the tank water has reached the correct level. Remove the diaphragm screws and look for sand or mineral grit around the diaphragm seat. Remove this sediment with tweezers (1). If the rubber diaphragm seal is worn, replace it (2). In many cases it’s wiser to replace the fill valve than to search for old, discontinued parts. Inexpensive plastic models are reliable and easy to install. Shut off the water, drain the tank completely, and loosen the supply riser’s coupling nut (3). Next, loosen the ball cock’s jamb nut (4). Lift the old ball cock from the tank and clean the area around the tank opening. Coat the new fill valve’s rubber gasket with Teflon pipe dope and feed its threaded shank through the tank opening (5). Tighten the new valve in place and connect the fill line to the top of the overflow tube. Finish by installing a new supply riser between the shutoff valve and the fill valve. Braided stainless steel risers are easiest to use.


[image: ]
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TOILET TROUBLESHOOTING


LEAKING TOILET


First, you have to be sure that what you are seeing is a leak and not merely condensation running down the outside of the bowl. Cold water in the toilet and high indoor humidity will result in condensation forming on the outside of the bowl and on the toilet tank. The condensation will accumulate around the bowl’s base. There’s little that can be done to prevent this. If condensation isn’t the cause, you really do have a problem—and sealing the base of the toilet will only make it worse by trapping the moisture at the base of the bowl. Eventually, that can rot out the floor framing. The most likely culprit is a defective wax ring, which should be replaced.


THE TOILET IS ABOUT TO OVERFLOW


As soon as the water level in the bowl starts rising, reach into the tank and prop up the fill valve (the ball or cylinder that floats on top of the water). That will stop the flow to the toilet, thwarting an overflow. Unfortunately you’re still going to need the plunger.


A DRIPPING TOILET TANK


This could also just be condensation. To find out if you have a larger problem, put a few drops of food coloring into the tank and see if the color reaches the floor. If it does, check the tank for cracks and the piping for loose connections.


TOILET ROCKS


First, try tightening the hold-down nuts around the base. If that doesn’t stop the rocking, you’ll have to check the area under the bowl. To do this, shut off and disconnect the water supply, flush the tank, and sponge out residual water. Remove the closet nuts and lift the bowl off the closet bolts.


Three things can be causing the problem. First, the closet flange may be loose or rusted out. Second, the subfloor around the flange may be rotted out, in which case that section needs to be replaced. Finally, the wax ring and its sleeve may be flattened to the extent that it no longer bears properly against the bowl’s base, and therefore a new wax ring and sleeve must be installed.


TOILET WON’T FLUSH UNLESS YOU HOLD DOWN THE HANDLE


There is probably too much slack in the lift chain. When you flip the handle, the rubber flapper lifts only slightly off the flush valve seat. The pressure of the water on the flapper causes it to reseat on the flush valve, stopping water flow. By holding the handle for three seconds you are holding the flapper off the valve seat so that the water will flow into the bowl. The water rushing past the flapper holds it up after you release the handle. It also flushes when you snap the handle quickly because the jerky action forces the flapper up to a point where water flowing into the flush valve holds the flapper open.


There are several causes for a slack lift chain. It may be slightly rusted. The hook connecting it to the trip lever may have stretched. Or the flapper may be deteriorating. Whatever the cause, the correction is simple: Eliminate the excessive slack. Do this by moving the chain hook to a different hole on the trip lever or replacing the lift chain. Replace the flapper if it shows excessive wear.
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Constantly Flushing Toilet
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A worn-out flapper valve is the usual culprit when a toilet sounds as though it’s continually flushing itself. Water drains past the leaky valve and triggers the fill valve to admit more water. To replace the flapper, turn off the water supply to the toilet and flush it to drain the water from the tank. Unclip the flapper from the base of the overflow tube, lift it out of the tank, and unhook the chain connecting it to the trip lever. Before you install the new flapper, use a plastic scouring pad to clean the flush valve, where the new flapper will sit when closed. Reattach the chain to the new flapper and clip it in.
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DIRTY SHOWERHEAD


If you notice mineral buildup in the perforations of your showerhead, you can usually dissolve them with white vinegar. The easiest way to accomplish this—which requires no tools—is to fill a Ziploc bag with vinegar, place it around the showerhead, then secure it in place with a rubber band or zip tie. After a few hours, take off the bag and flush the showerhead with water.
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If you pull up the diverter knob on your bathtub faucet and a good amount of water continues to flow into the tub, don’t overreact and cut into the wall. The diverter valve mechanism is inside the tub faucet spout, not inside the wall. The spout is screwed onto the water pipe and can be unscrewed easily. Once the spout is removed, you can see the diverter mechanism. The diverter is a small gate valve attached to the base of the plunger shaft. It is held up (closed position) by water pressure. When the water is turned off, the gate valve drops and opens the tub spout.


If the diverter can’t be repaired, it’s cheap enough to replace the entire spout, including the diverter mechanism. There are different types and sizes of diverter spouts available, so take your old spout along to the plumbing supply store to make sure you get the right one. Check especially that the set-back distance of the threads within the spout matches the length of your protruding water pipe, so you get a tight fit between the spout shoulder and the wall.


When replacing the spout, use pipe-joint compound on the threads. Fill the hollow back end of the spout with plumbers’ putty to prevent water from penetrating the wall.




LOOSE SHOWERHEAD


This typically occurs when the metal strap securing the water-supply pipe pulls free. Here’s how to remedy the situation without ripping open the wall. First, pull the round trim ring away from the wall. Next, inject foam sealant into the cavity around the pipe. This stuff expands, so apply it sparingly. Push the trim ring back in place and hold it for a minute or two to contain the foam sealant. The sealant will eventually harden, effectively locking the showerhead in position.
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Loose Towel Bar


Remove the bar and use screws to attach it to a clear white pine backboard on which you can route a decorative edge. Paint the backboard to match the existing wall surface or other trim in the room. For a more elegant fix, use nicely finished cherry or oak. Make the backboard long enough to span two studs, then screw it to the wall framing.







DRIPPING FAUCET


When the bathroom faucet springs a leak and it’s going to be a few days before you have the time to fix it, the constant dripping can keep you up at night. Give yourself a reprieve by tying a length of string just under the aerator, long enough to rest in the basin. Water runs down the string, and you get peace and quiet.






[image: ]



PIPE WRENCH


A pipe wrench may not be versatile, but when you need to hold a pipe and fittings, nothing else will work. The body is rigid and heavy, and the teeth bite forcefully into smooth, round surfaces. While most pipe wrenches are cast iron, spring for an aluminum model if you face a long day of plumbing.
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THE AERATOR IS CLOGGED


Aerators serve as low-tech sampling devices—what you find on the aerator can provide valuable information about your water. Blue-green granules on the aerator, for example, indicate water with a high pH (8 or higher). That water is reacting with the aluminum anode in your water heater and releasing aluminum hydroxide into the water system. It collects on the aerator. Replacing the aluminum anode with a magnesium one can help. Rust particles are indicators of rusty steel plumbing that needs replacement. The particles also show up after service disruptions to municipal water systems (such as water-main breaks) or when the water company flushes the system. These organic and inorganic particles of matter will make water look cloudy, smell bad, and taste awful. They can clog aerators and foul solenoids in dishwashers and washing machines. They cause premature wear to kitchen and bath faucets. The particles can also make toilet flush valves and sensitive shower control valves perform erratically. Have your water tested. A water treatment company can present options on how to deal with water-quality problems. When you go to replace an aerator, always bring the old aerator to the hardware store to match it against a new one. They are available in different sizes and male/female thread configurations.




You’ve got three options to deal with a plugged aerator: Brush off its screen, replace its screen, or replace the entire part.
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The Sink Stinks


The sink trap is probably dry. Normally it’s filled with water, a simple and effective barrier to odors from the building’s plumbing or the sewer system. But if the drain system has been badly designed or poorly installed, or the vent stack on the roof is plugged with leaves and sticks, the result is the same: Draining water creates a vacuum and sucks the trap dry. Another stink source may be the sink’s overflow hole. The interior cavity leading from the overflow to the drain can become black with nasty-smelling slime. Getting the drain to work properly may involve replumbing it and the vent system, but the remedy could also be as simple as clearing the vent stack with a length of wire or a plumber’s snake. To make slime disappear from the overflow channel, flush it out with a cleaner that contains bleach or a mildew killer.
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AN OLD DRAIN


First, spray a penetrating lubricant on every threaded joint in the drain assembly. Let the lubricant work for an hour or two before beginning the removal process. Start by removing the coupling nuts (1) that hold the trap in place, then remove the trap. Next, disconnect and remove the pop-up assembly (2). There are two types of pop-ups. One has a slot that engages the pivot rod. It can be removed by twisting the plug counterclockwise and lifting it out. The other type of pop-up has a more complex pivot rod assembly (shown at left). To remove this type, squeeze the ends of the spring clip together and slide it back on the pivot rod, flexing the clevis strap back as you do so. Now unscrew the cap that holds the pivot rod assembly to the tailpiece, and remove the rod and pop-up. Next, use tongue-and-groove pliers to remove the jamb nut (3). Remove the gasket above the nut, unthread the tailpiece (4) from the flange (5), place a wood block below the flange, and tap it out with a hammer. Remember to line the bottom of the new flange with plumber’s putty before pressing it into place, and use Teflon tape or pipe-joint compound on the new parts you install.


[image: ]



Adhesives
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A / CONSTRUCTION ADHESIVE


What it is: A blend of elastomers* and resins with water or solvent (or a polyurethane blend with limestone). It’s usually extruded out of a tube, though trowel-grade types, which have a longer open or working time, are available in buckets for covering large areas. Materials such as clay and limestone are added to strengthen it and improve its cling to vertical or overhead surfaces.


Best for: Specific—usually big—jobs and materials, such as fastening plywood to floor joists or paneling to drywall. Clamping pressure (also called fixturing) is supplied by the weight of the workpiece or by driving a fastener through the joint between the pieces.


[image: ]


B / EPOXY


What it is: A two-part adhesive consisting of a resin and a curing agent. Its consistency can range from a liquid, to a gel, to a putty stick that is kneaded to mix the inner and outer layers (resin and curing agent).


Best for: Unusual bonding and repair jobs when the joint does not fit tightly or when a portion of the repaired area needs to be rebuilt with the epoxy itself. Also good for filling holes and cracks. Specific formulas bond and rebuild wood, metal, and fiberglass. Epoxies have excellent heat resistance and high strength but can be brittle in cold temperatures. Some cure under water or on wet surfaces. No clamping pressure or only light pressure is required.


[image: ]


C / CYANOACRYLATE


What it is: A single-component adhesive that cures quickly in the absence of air and requires a small amount of moisture in the material to be fastened. Sometimes referred to as “super glue.” Its consistency can be quite thin, though modified types can flex for gap filling or enable the adhesive to cling to vertical surfaces.


Best for: Making a rapid bond when the glued parts are brought together with just hand pressure. Good for porcelain, glass, and some rigid plastics. Thin formulas are handy when you need a thin joint line (repairing broken porcelain). Thicker gel types are useful where gap filling is required. Will not work on joints thicker than 20 to 30 thousandths of an inch or on polyethylene or polypropylene.


[image: ]


D / POLYURETHANE GLUE


What it is: Urethane polymer and catalyst blend that requires moisture to cure. The moisture can come from the surfaces being bonded or from the air.


Best for: Joining wood to wood when a water-proof joint is required. However, it can be used to join almost all common building materials. Urethane wood glues expand as they cure, foaming slightly in the process. Keeping the joint stable during curing requires evenly distributed clamping pressure. Urethane construction adhesives do not foam but cure much more slowly than comparable products.




*ELASTOMER: a substance capable of returning to its original size after being stretched
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ASK ROY





POPULAR MECHANICS’ SENIOR HOME EDITOR SOLVES YOUR MOST PRESSING PROBLEMS.





[image: ]
I hate caulking. Maybe it’s me, but I’ve tried caulk- smoothing tools and masking tape, and it still comes out sort of sloppy and half-baked-looking. Even my kids commented on the sink I caulked. There has to be a better way. Help me out here.


[image: ]Clean caulking comes down to three things: the position of the caulk gun, the speed at which you move it, and the opening that you cut in the end of the tube. Sure, gadgets may improve the process, but caulking is a simple DIY skill. Once you learn how to do it, it’s easy and predictable without the use of additional devices. It’s also a fact that caulk is overused today. It’s not a building material. It’s often used to fill gaps and make up for sloppy workmanship, but no matter what you do, it will always look lousy when applied in those circumstances. And while I’m on this soapbox, another culprit is the $1.99 caulk gun. Stepping up to a pro-level gun that costs just $5 makes a world of difference in getting caulk to look neat. The pressure you produce with a pro-quality gun is consistent and its pump action is predictable and much smoother.


So let’s start with the tube. Cut its tip at about a 45-degree angle. Use a utility knife with a fresh blade in it, or use a 1-inch-wide, razor-sharp chisel. The nozzle tip may have lines marked into it to indicate where to cut it. In almost all cases, I find the caulk extrudes more neatly if the tube open- ing is cut closer to the tip than the manufacturer recommends. A smaller bead is neater and there’s simply less material to strike off if you need to clean up the joint with your index finger.


If the bead of caulk is too small, you can always cut a little bit more off the nozzle tip. If a slight burr remains on the nozzle after you cut it, remove it by carefully paring with the knife. Next, hold the caulk gun in the joint so the tube tip meets the surface at a compound 45-degree angle. As a righty, I usually brace the nozzle with my left hand and squeeze the handle gently while simultaneously drawing the gun slowly down the joint or around the surface. Don’t squeeze the handle again until there’s an appreciable drop-off in the caulk coming out of the nozzle. Get the timing and pressure right and you can produce long, smooth runs with a single pump of the handle. Except when starting to run a bead in a corner, I often place the tip of my index finger over the joint. With a little downward pressure, my fingertip smooths the caulk as it comes out. The result is a nice smooth bead that doesn’t need further wiping.



[image: ]
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[image: ] If the joint needs extra wiping to look good, draw a moistened finger down it (assuming you’re using a latex or latex blend). If you’re using a caulk that requires cleanup with mineral spirits, wear a disposable nitrile glove. The glove reduces the wear and tear on your finger and will make cleanup easier when you’re done. Peel the glove. Toss it out.


[image: ]




CAULK GUN


Cheap caulk guns tend to extrude a messy bead. Buy a pro gun for a few dollars more. It provides consistent pressure and better feedback.
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Broken Pop-Up Stopper


It’s not unusual to pull too hard on the lift rod of a bathroom sink—the thing that pulls down the drain plug—and find yourself holding it in your hand, plug stuck down for good. As an adult, you should be embarrassed if you have to call a plumber to fix this. In most sinks, the lift rod is connected to the drain plug by a mechanical complex that includes a clevis and a pivot rod (see diagram). In some cases the lift rod has been pulled off the set screw, which connects it to the clevis. To fix this, just put the rod back on the screw and tighten. In other cases, the clevis has slipped off the pivot rod. If you can find the spring clip, slide it onto the pivot rod, wrap it around the clevis, and then slide the other end onto the pivot rod to secure.





CLOGGED DRAIN


Fixing a clog depends on two main things: what’s causing the clog, and what kind of drain the clog occurs in.


GRID DRAIN


To get hair and scum clogs out of a grid drain, remove the grid screw. Clean the screw threads and the mount bar using needle-nose pliers, a bent wire, and old scissors.


POP-UP DRAIN


Lift and tilt the stopper, and the angled hinges will slip free. Use pliers to clean the stopper and the spring within the drain.


LIFT-AND-TURN DRAIN


Remove the knurled knob from the stopper’s top and undo the screw beneath. Use pliers and scissors to get hair off the mount bar in the drain.


[image: ] If none of those approaches work, buy yourself a hand snake and combination plunger. It shouldn’t run you more than $30. First, try the plunger. Fold in the rubber cup on its front (it’s used for unplugging toilets). Run water into the shower to seal around the plunger, then force its handle toward the drain and jerk it back to create a sucking action. No luck? Try the hand snake. Loosen the thumb screw and feed out about 10 inches of the coiled spring (the snake). Set the thumbscrew and crank the handle clockwise. Now pull the snake back, crank forward, and repeat until you break through. Wipe the snake clean as you crank it back into the body. Finally, run hot water down the drain to flush it clear. If you advance 10 feet of the snake and still haven’t broken through, call in a pro.
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ASK ROY





POPULAR MECHANICS’ SENIOR HOME EDITOR SOLVES YOUR MOST PRESSING PROBLEMS.





[image: ]
We have a long ranch house and it takes forever to get warm water to the farthest bathroom. Is there anything we can do?


[image: ]You need a hot-water recirculation system. Instead of water moving in only one direction, from the water heater to the bathroom, it also moves cooled water from the bathroom to the water heater, making room for new hot water to take its place. A recirculation valve is installed under the bathroom sink and a circulator with a timer is installed at the water heater. The timer kicks the circulator on, and it pushes hot water up to the fixture. The recirculation valve under the sink opens and the warm water flows into the cold-water line and, eventually, back to the water heater. Of course, this occasionally results in some lukewarm water in the cold-water line, but it’s better than freezing your hands. The most robust versions of this system that I’ve seen are the ones made by Taco. The company’s Hot-Link setup even has an easy-to-clean, removable O-ring-sealed cover on the crossover valve under the sink. You could also install a tankless hot-water system with a dedicated recirculation line. Rinnai makes a small, wall-mounted, instantaneous gas water heater that supplies hot water on demand. The water can be recirculated one of three ways: periodically throughout the day, timed to align with events such as morning showers, or whenever the hot water falls below a given temperature.
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