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                                                          PRACTICAL – 1

TITLE: Personal safety and the safety of others

OBJECTIVE
· To develop and maintain safe working conditions in all field or workshops where electric, pneumatic or hydraulic type of machinery are operated.
· To acquire training on how to apply first aid kits during emergency 

Using personal protective equipment
Eye protection
Eye protection comes in the form of:
• Safety glasses – a typical application could be lead welding 
• Safety goggles – these provide a higher level of protection than safety glasses, as they should fit closely to the face 
Hand protection
Hand protection that is normally used in plumbing includes:
• General-purpose gloves – these help protect against cutting or puncture wounds; an example of their use could be lifting concrete blocks or lifting steel tube 
• Specialist gloves – these are typically used to deal with hazardous substances such as dry ice used in pipe-freezing applications 
• Rubber gloves – these help protect against contact with used soil and waste systems and sanitary appliances. 
Gloves also provide protection against a disease known as dermatitis, which is caused by the hands coming into contact with materials classed as irritants.
Head protection
It is a mandatory requirement to wear a safety helmet on new-build and major construction sites. In addition a safety helmet will need to be worn when work is taking place at heights or above the point where you are working – that could be in a trench. A safety helmet must: 
• Be properly adjusted to fit you 
• Be replaced if it becomes defective or damaged.
Foot protection
It is important to wear adequate foot protection for the majority of plumbing installation work carried out, owing to the weight of the components used. Adequate foot protection (which can be in the form of a safety shoe) usually includes:
• Metal toe protection 
• Strong rubber so les and sturdy uppers.
In addition, some forms of safety footwear can provide additional protection against electric shock.
Knee protection
Plumbing work can include a certain amount of kneeling, which can lead to painful conditions such as Housemaid’s Knee. Knee protection should therefore be considered which can be in the form of:
• External fasten-on knee pads, or 
• Knee pads built into work wear.
Protective overalls
Protective overalls, alternatively known as work wear, will need to be worn for most plumbing activities. Protective overalls are available in many styles, they essentially:
• protect the worker’s clothing 
• Assist in preventing the removal of hazardous or contaminated substances from the work-site.
Disposable overalls are available and tend to be used for more specialist activities such as work on drains or sewers, or working with asbestos.
When working on many construction sites you will be required to wear a high visibility jacket or vest to guard against site traffic dangers.
Ear protection
Ear protection should be worn when working in noisy areas or with equipment that generates high levels of noise. Ear protection is usually in the form of:
• Ear defenders, or 
• Ear plugs.
The need to wear ear protection may be indicated by safety signs or through risk assessments carried out by construction or plumbing companies. 
Respiratory protection
There are many forms of respiratory protection:
• Simple dust mask – an example of its use could be working with loft insulation 
• Cartridge-type respirator – these can guard against a range of substances such as high levels of dust or fumes; different disposable cartridges are required to protect against different types of substances 
• Full breathing apparatus – usually used in specialist work in confined spaces such as drains or sewers.
Full breathing apparatus must only be used by operatives who have been fully trained in its use and application.
Electrical power tools
The Electricity at Work Regulations lay down the requirements for electrical
Power too Respiratory protection
There are many forms of respiratory protection:
• Simple dust mask – an example of its use could be working with loft insulation 
• Cartridge-type respirator – these can guard against a range of substances such as high levels of dust or fumes; different disposable cartridges are required to protect against different types of substances 
• Full breathing apparatus – usually used in specialist work in confined spaces such as drains or sewers.
Full breathing apparatus must only be used by operatives who have been fully trained in its use and application.
Electrical power tools
The Electricity at Work Regulations lay down the requirements for electrical power tool safety. Here are some of the key requirements:
• Low-voltage (cordless) power tools tend to be preferred to their mainsfed counterparts, as they are safer to use 
• on construction sites in particular, 110-volt power tools tend to be used as an alternative to the standard 240 volts found in domestic properties – lower voltage is again safer by design 
• All power tools should be visually checked for signs of damage before they are used – damaged cables, plugs and casings, etc. Damaged tools must be taken out of service until disposed of or repaired 
• All power tools should be subject to a Portable Appliance Test (PAT), this is a periodic check for electrical safety by a competent trained person, the recommended frequency of test for construction applications is three-monthly; all tested appliances should include a test label showing that the appliance has passed the test and the date of the next test should be displayed
• A Residual Current Device (RCD) is a type of electrical protection device that can be used in the electrical circuit supplying the power tool in order to provide added protection to the user 
• Power tools, e.g. circular saws, may also be supplied with adjustable guards. The tool must always be used with the guard firmly in place – it’s there to protect the user! On no circumstances must it be removed to make the job easier.
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SAFETY SIGNS
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  First-aid arrangements and Personal safety and the safety of others
FIRST-AID KIT:
· Plasters
· Sterile dressings
· Sterile eye pads
· Triangular bandage
· (sling) Safety pins
· Disposable
· gloves
· Crepe bandages
· Scissors
· Tweezers
· Cotton wool Tape
· Eye bandage
· Wound
· dressing
· Alcohol-free antiseptic wipes

Procedure for first-aid training
Typical first-aid training for a plumber will cover:
• Electric shock – removing the casualty from a live supply using an insulating material such as wood; Cardio Pulmonary Resuscitation (CPR); dealing with unconsciousness (no sign of breathing) 
• Placing the injured person in the recovery position (so long as they do not bear signs of a damaged back), and keeping them warm until the emergency services arrive
• Treatment for burns – flood the injury with cold clean water 
• Dealing with broken bones – prevention of movement at the site of the injury until it is properly secured and supported 
• Substance in the eye – bathing the eye in eye-wash (clean water).



PRACTICAL - 2

Title – Tools and Fittings Symbols 
  
Objective
· To identify pipes by their material and sizes
· To identify types of tools used in plumbing

TOOLS AND FITTINGS
[image: ]            [image: ]         [image: ]
1½" PVC Pipe                               ½" CPVC Pipe                         1½" Waste T-Fitting
[image: ]                     [image: ]                  [image: ]
1½" Trap                                         1½" PVC Elbow                        1½" Trap Adapter
w/Coupling
[image: ]           [image: ]        [image: ]
Waste Cross                     Flexible Supply Tube                       1½" Tailpiece
[image: ]               [image: ]                     [image: ]     
Double Drain                             ½" CPVC Elbow                ½" CPVC Male Adapter
[image: ]               [image: ]                    [image: ]
  Cleanout                             ½" CPVC T-Fitting                     Teflon Tape
[image: ]                 [image: ]                    [image: ]
Faucet Grease                        Drop Elbow                                Street Elbow
[image: ]          [image: ]          [image: ]
Phillips and Slotted                     Basin Wrench                     Shutoff Valve
Screwdriver
[image: ]               [image: ]                [image: ]
  Sanding Cloth                                Table Vise                                         Tape Measur
[image: ]                  [image: ]
Hacksaw                                       Channel-Type Plier
[image: images(50).jpg] Deices box tool                                                                     [image: images(54).jpg]  Caulking gun for silicon
[image: ]                                    
                Adjustable Wrench
                                        [image: images(55).jpg]Pipe cutter








Appliances symbols
[image: images(52).jpg]






PRACTICAL 3
TITLE:   Cutting and joining pipe with fittings
AIM
· To have Knowledge and skills necessary for handling measurement, and cutting of pipes.
· To accurately cut a pipe using hacksaw
· Joining pipe with fittings 
MATERIAL and TOOLS LIST
· PVC Pipe
· Galvanized pipe
· Hacksaw
· PVC Cutter or Plastic Pipe Cutter
· Fittings 
· Miter Saw
· Standing or table vice
· Tape measure
· Safety goggles
SAFETY GUADE
· Use the bench vise and wear safety goggles whenever you are cutting pipe.
· Be extremely careful and take the necessary precautions in clamping the pipe into the place.
PROCUDURE
1. Clamp the pipe into place with a vise. It’s important to secure the pipe in place using a vise, to avoid letting it slip around and risk cutting yourself with a glancing swipe of the blade. 

[image: images(48).jpg]
· You could also use another type of work clamp to just secure the pipe into place on your workbench, rather than using a vise. Use what's available.
· Clamp it a few inches away from the cut to give yourself ample clearance. If possible, you can clamp on both sides of your cut, but having one clamp a few inches from intended cut line will make it plenty secure.
2. Measure and Mark your pipe where the cut is required. Use a permanent marker or scriber to clearly indicate where on the pipe you're going to cut. Don't worry about whether or not the ink will stay on; you can wipe it off later with some rubbing alcohol if you're feeling cosmetic.
[image: images(49).jpg]
3. Seat the teeth into the pipe. Place the hacksaw onto the mark and hold the handle firmly, then use your other hand to push down on the top of the saw, seating the teeth into the pipe. You want to start in the right place, and doing this will help to ensure that you don't start off with some raggedy swipes of the saw.
4. Saw through the pipe firmly. Start sawing, keeping sure to watch closely as you cut and don’t let the saw drift from the mark that you made originally. Saw fast enough to keep the cut going, but not so fast the teeth jump over the cut you’re making. You should be able to cut through PVC relatively quickly.
5. Dice both ends of the pipe using the dice tool
[image: images(50).jpg]PIPE DIE TOOLBOX
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6. Connect the pipe ends with a union connector, socket, tee, and valves etc  

[image: images(51).jpg]
  
7. Tighten the fittings (tee, socket, nipple, union connector, etc ) to the pipe with a pipe wrench 




  


 



 




PRACTICAL - 4
TITLE – PIPE THREADING
AIM
· To cut and dice a pipe
· To thread a pipe and tighten it to a fittings
MATERIAL and TOOLS LIST
· PVC or Galvanized pipe
· Hacksaw
· PVC Cutter or Plastic Pipe Cutter
· Fittings 
· Miter Saw
· Standing or table vice
· Tape measure
· Die tool box
· Safety goggles

PROCEDURE
· Select the type of dies tool to be used
[image: aid1409915-460px-Thread-Pipe-Step-1-Version-2.jpg]

· Inspect the pipe threader before beginning and replace dies or any parts that show signs of wear
[image: aid1409915-460px-Thread-Pipe-Step-2-Version-2.jpg]
· Mount your pipe firmly in the pipe vise by placing it in the vise and then tightening until it is held tightly.
[image: aid1409915-460px-Thread-Pipe-Step-3-Version-2.jpg]

· Cut the end of the pipe cleanly and squarely by using a pipe cutter
[image: aid1409915-460px-Thread-Pipe-Step-4-Version-2.jpg]

· Ream the cut end of the pipe to remove any burrs from the cut using a reamer, which is a cylinder-shaped rotary cutting tool that you run smoothly across the freshly cut edges of the pipe to remove rough edges.
[image: aid1409915-460px-Thread-Pipe-Step-5-Version-2.jpg]
· Select your die head according to the size and type of pipe you are threading and the thread form you require.
[image: aid1409915-460px-Thread-Pipe-Step-6-Version-2.jpg]

·  Place the die head over the pipe on the threader. 
[image: aid1409915-460px-Thread-Pipe-Step-7-Version-2.jpg]

· Press steadily on the front of the die head, while simultaneously pushing the handle down to start the threader.
[image: aid1409915-460px-Thread-Pipe-Step-8-Version-2.jpg]
· Use your weight as leverage to apply pressure on the handle, while holding it firmly.

[image: aid1409915-460px-Thread-Pipe-Step-9-Version-2.jpg]
· Apply threading oil generously while threading
[image: aid1409915-460px-Thread-Pipe-Step-10-Version-2.jpg]
· Reverse the ratchet mechanism and turn the die head in the opposite direction. 
Be careful to maintain control of the threader as the dies are removed.
Threads can become damaged when the die head is being removed if you don't maintain control and move the piece smoothly.
[image: aid1409915-460px-Thread-Pipe-Step-12-Version-2.jpg]
· Stand the pipe on end and gently tap it to remove any particles that may be lodged within
[bookmark: step_1_8][image: aid1409915-460px-Thread-Pipe-Step-13-Version-2.jpg]


· Clean the pipe with a cloth, removing any oil. (Be careful, the threads will be very sharp.)

[image: aid1409915-460px-Thread-Pipe-Step-14-Version-2.jpg]

  Seal the threading with Teflon tape or a pipe thread compound when attaching the pipe to the fittings.
[image: aid1409915-460px-Thread-Pipe-Step-15-Version-2.jpg]
· [bookmark: step_1_16] Clean the pipe threader machine thoroughly after use so the oils and metal pieces do not damage the machine, which could cause sub-standard threading during your next project.



 






 PRACTICAL - 5
TITLE - Installation a Kitchen Faucet
Objectives
· To install a kitchen faucet.
· To connect flexible vinyl supply tubes to the faucet tailpieces.
· To install shut-off valves.
MATERIAL LIST
· 1 – Single-handle kitchen faucet
· 2 – ½ x ⅜ Flexible vinyl supply tubes
· 2 – ½-inch CPVC male adapters
· 1 – Teflon tape
· 2 – Shutoff valves
· 2 – 2-inch (5cm) x ½-inch CPVC pipe
TOOLS YOU'LL NEED
· Adjustable wrench
· Basin wrench
· Channel-type pliers
· Hacksaw
· Bench vice 
· Safety goggles 
· Sanding cloth

SAFETY GUADE
· Use the bench vise and wear safety goggles whenever you are cutting pipe.
PROCEDURE
Installing a faucet is a simple operation. Regardless of the faucet’s style, its installation usually follows a standard set of directions. Sinks normally have four pre-drilled holes to accommodate a faucet and sprayer. If there are no holes in the sink, drilling is the first step in the process. All faucets come with either a template or a diagram that shows exactly where the holes should be placed if drilling is necessary.  
Since drilling is not necessary, you may begin installing your faucet. 

1. Run the sprayer hose through the sprayer base. Insert the sprayer hose into the hole farthest to the right. From below the sink, run the mounting nut through the hose and screw it onto the sprayer base. 
[image: ]

2. Wrap a small amount of Teflon tape around the tailpiece threads and the center spray hose nipple.  
[image: ]
3. Install the faucet through the two outer holes on the faucet panel. The center hole is for the sprayer hose connection. 
Normally, a bead of plumber’s putty or silicone caulk should be applied to the base of the faucet prior to mounting. This step is not needed because the installation is temporary. 
[image: ]

4. Install the mounting bracket on the threaded shank. Then, install the mounting nut and tighten by hand.
NOTE: Different faucet models may have different installation procedures. If your faucet has no threaded shank and it is mounted with two plastic locknuts, one for each tailpiece, then the basin wrench will not be necessary. Hand tightening is sufficient. A basin wrench has a long handle and is used for working in tight areas. 

[image: ]
5. Make sure the faucet is on straight by moving the faucet until the deck plate is parallel with the splashboard (rear panel). Using the basin wrench, tighten the mounting nut and tailpiece nuts (if provided). 
6.  Screw the spray hose onto the spray hose nipple and tighten it with the adjustable wrench. 
7.  Attach the flexible supply tubes to the tailpieces and tighten them with the channel-type pliers.
 NOTE: In many cases, connecting the supply tubes to the
faucet tailpieces is accomp[image: ]lished more easily if it is done before the faucet is mounted on the sink. 
8.  Screw each of the male adapters onto the shutoff valves. Gently tighten them with the adjustable wrench. A shutoff valve is used for controlling the water supply to the faucet. See Reference A – Tools and Fittings. 
[image: ]
9. Wrap Teflon tape around the threads of the shutoff valves. A shutoff valve makes servicing the faucet quicker and easier. It is used instead of turning off the main water supply whenever work is needed at one individual fixture and in the case of an emergency, it can be used to turn off the water more quickly. 
10. Attach the water supply tubes to the shutoff valves. 

[image: ]

11. Cut two 2-inch (5cm) pieces of ½-inch CPVC pipe. Smooth the edges with the sanding cloth.
12. Install each pipe between the T-fitting sockets and the male adapter sockets. 

[image: ]








Practical – 6

TITLE: Installation a Pedestal Sink


[image: Overview Illustration]
PLANNING AHEAD

• First choose your sink
• While the wall is open, install blocking, a horizontal 2x that's screwed between   the studs at basin height, beneath the palster or drywall. Blocking provides a solid anchor for the lag screws holding the sink against the wall.
• Sinks do not come with fasteners. Have lag screws and washers on hand before undertaking this project.
• Some steps require four hands. If you try to do everything by yourself, you may see hundreds of dollars' worth of porcelain topple and smash to the floor.

[image: measuring pipe while installing a sink]

PROCEDURE
1 Prep the rough plumbing, part I

· Shut off the main water supply and drain the hot and cold lines into a bucket
· At the sink location, place a bucket under the copper supply lines and, with a compact tubing cutter, shear them both off about 2 inches from the wall.
· Tighten the cutter slightly after each turn around the tube to avoid distorting the soft copper.
·  Find the distance from the center of the basin's drain to the wall. (On new sinks, this dimension is supplied with the instructions.)
· Measure out from the wall and mark this distance on the PVC waste pipe.

[image: cutting pipe for sink installation]

2.  Prep the rough plumbing, Part II
· Hold the P-trap, fitted with its elbow, alongside the pipe, with the trap's vertical end centered on the mark.
· Now mark the pipe where the PVC shoulder joins the elbow.
· Using a hacksaw, cut the waste pipe at this mark. To help ensure a square cut, hold the saw parallel to the wall and do not apply downward pressure.

3. Install a pop-up drain
· Roll a wad of plumber's putty into a ¾-inch-wide rope and wrap it around the pop-up drain, underneath its flange.
· Wipe the basin's drain hole clean and drop the pop-up drain through it.
· On the underside of the basin, slide a gasket and washer onto the drain. Thread the nut onto the drain and hand tighten. Using a wrench or water-pump pliers, finish tightening with a quarter-turn.

4. Level the basin
· Set the pedestal on the floor so it lines up with the PVC waste pipe and its center is about the same distance from the wall as the center of the basin's drain.
· Place the basin on the pedestal and against the wall. Fine-tune the pedestal placement and level the basin side-to-side.
· Make a mark on the wall through each of the mounting holes at the back of the basin. This shows where to drill later for the lag screws that hold the basin to the wall.
[image: attaching the trap of a pedestal sink]

5. Attach the trap
· Keeping the pedestal and basin together, move them away from the wall. Have a helper hold the sink steady so it doesn't tip over.
· Test-fit the P-trap and elbow assembly to the PVC waste pipe, and measure the distance from the floor to the top of the trap's open vertical end. Mark the same distance up from the floor on the tailpiece of the pop-up waste assembly.
· Remove the elbow and place the P-trap's slip-nut and washer over the pop-up waste's tailpiece. Cover the P-trap's threads with pipe dope or plumber's tape and slide the trap up to the mark you just made on the tailpiece. Thread the nut on to the trap by hand.
· Tighten the nut with a wrench or water-pump pliers, taking care not to mar the chrome finish.
· Drill into the wall at the lag screw locations marked in step 4.
[image: Richard Trethewey connecting the drain of a pedestal sink]

6. Mount the faucet
· Place O-rings (if provided) or rings of plumber's putty under the flanges of the faucet's valves and spout, and insert them into their respective holes on the basin deck.
· Slide a gasket and thread a nut onto the underside of each of the fittings. Tighten the nuts by hand, then finish tightening with a basin wrench. Carefully move the sink back against the wall.
· Line up the mounting holes in the back of the basin with the holes in the wall. Insert the lag screws with their fender washers through the mounting holes and tighten with a socket wrench while checking for level.
[image: Connecting the pipes of a pedestal sink]

7. Make final conne  ctions
· Place a washer between the elbow and trap, dope the threads, and tighten the nut by hand. Finish tightening with water-pump pliers.
· Measure the distance between one angle stop and its faucet valve, add an inch, and cut a chromed supply tube to length with a tubing cutter.
· Slip two compression nuts and a ferrule over the cut end. First, tighten one nut to the stop with a wrench, then bend (don't kink) the supply tube slightly—first to the side, then up—so its acorn head fits into the valve's outlet.
· Tighten the head to the valve with the second nut. Repeat for the other angle stop and faucet.
· With the lift rod in the up position attach the pop-up stopper to the actuator arm, then secure the arm to the lift rod with the screw provided.
· Slide the escutcheon and cover over the PVC waste pipe.

8. Check your work
· Remove  the spout's aerator and filter. Stand to one side and partially open one faucet valve.
· Let the water run for a minute to clear air and any debris. Repeat with the other valve.
· With the faucet shut off, check for leaks at all supply connections between the wall and the faucet's valves.
· Reattach the aerator and filter. Admire the results of your handiwork







Practical - 7
TITLE – Installation of water Closet (WC)
 
[image: ]

[image: anatomy of a toilet illustration]

PROCRDURE
1. Prep the Floor and Soil Pipe
· Stuff a rag into the soil pipe to block sewer gas and prevent hardware from falling in.
· Check that the hole in the floor is large enough to accommodate the closet flange up to its collar. If the hole needs to be enlarged, trace around the flange's base with a pencil, then cut away the excess flooring with a jigsaw. Don’t cut any joists.
· Dry-fit the soil pipe into the closet bend. Place the flange over the soil pipe, then measure the gap between the bottom of the flange's collar and the finish floor.
· Dry-fit the soil pipe into the closet bend. Place the flange over the soil pipe, then measure the gap between the bottom of the flange's collar and the finish floor.
· Dry-fit the flange to the soil pipe, and the soil pipe to the closet bend to ensure the flange's collar rests on the floor.
2. Install the Soil Pipe and Closet Flange
· Wipe PVC primer on the inside of the closet bend and on the outside of one end of the soil pipe. Apply PVC cement to those same surfaces and immediately twist the soil pipe into the closet bend.
· Prime and apply cement to the free end of the soil pipe and the inside of the closet flange. Twist and press the flange onto the soil pipe until the collar is seated on the floor.
· Rotate the collar until its slots are positioned to the right and left of the hole. (The closet bolts, which will be inserted into the slots, must line up parallel to the wall behind the tank.)
· Secure the collar to the floor with stainless steel screws long enough to bite into the subfloor.
3. Set the toilet bowl
· Insert the long brass closet bolts, threaded-end up, into the flange collar's slots. Slip a brass washer over each.  Gently press the wax ring, flat-side down, over the flange.
· Lift the toilet bowl over the flange, align the holes in its base with the closet bolts, and lower the base onto the ring.
· Without twisting or rocking, press the bowl down onto the wax ring until the bowl's base rests on the floor. If the floor is uneven, shim the bowl with stainless steel washers.
· Slip a nylon washer over each bolt, then hand-thread the nuts. Tighten the nuts with a wrench one quarter turn at a time, alternating between the two. Stop when the wrench meets firm resistance; overtightening will crack the bowl.
· With a hacksaw, trim the closet bolts at a point two threads above the top of the nut. Snap the plastic bolt covers into place.
4. Install the Tank
· Make sure the large-diameter rubber tank-to-bowl (or spud) washer on the outside of the tank's bottom is firmly seated.
· Fit the small-diameter rubber tank washers into the small tank holes from the inside of the tank, then insert the tank bolts.
· Gently lower the tank onto the back of the bowl, guiding the ends of the tank bolts into the holes. Slip a nylon washer onto each bolt, then hand-thread the nuts.
· Holding each bolt head in place with a screwdriver, hand-tighten the nuts, alternating from nut to nut and checking repeatedly to make sure the tank is level. Over tightening will crack the porcelain.
· Connect the tank's handle to the flapper chain.
5. Install the Supply Line and Seat Assembly
· Using a tubing bender, curve the supply line to fit between the stop-valve outlet and the tank-supply fitting. Then hold the pipe, flared-end-up, between these two points and mark it half an inch below the outlet. This will leave enough line to sit inside the outlet. 
Cut the supply line at the mark made above, using a tubing cutter.
· Slip the plastic nut, compression nut, and compression ring (in that order) onto the supply line. Add a thin coat of Teflon paste to the valve's outlet threads, then seat the line in the outlet, and fit the compression ring.
· Hand-tighten the supply line's plastic nut under the tank. Then tighten the compression nut with a wrench.
6. Conclusion 
· Position the seat assembly over the bowl, then insert the plastic bolts through the seat back and the bowl's seat holes; tighten the nuts by hand.
· Turn on the main supply line, open the stop valve, and allow the tank to fill. Flush six times. Check for leaks.
PRACTICAL - 8
TITLE - LEAK REPAIR

AIM
· Repair leaks on a pipe. 
· Understanding of various leak detection techniques, equipment and their principles of operation. 
· Knowledge and skills necessary for handling leak detection equipment and repair of leaks in the network.
LIST OF MATERIALS AND TOOLS
· Leak detection equipment 
· Pipe
· Fittings
· Hacksaw
· Dices box tool
· Pipe wrench
· Digger 
· Shovel 
· Plumber mate
· Yarn rope
SAFETY GUADE
· Use the bench vise and wear safety goggles whenever you are cutting pipe.
PROCEDURE
· Use the leak equipment to detect the leaking position on the pipe line
· Excavate the surface of the leaking pipe
·  Measure the size of the pipe
[image: aid1787498-460px-Fix-Leaking-Pipes-Step-9.jpg]


· Shut off the water and drain the pipes.
[image: aid1787498-460px-Fix-Leaking-Pipes-Step-1.jpg]

· Use a metal cutting saw to cut out the damaged piece of pipe.
[image: aid1787498-460px-Fix-Leaking-Pipes-Step-11.jpg]


· Polish or clean the ends of the remaining pipes.
[image: aid1787498-460px-Fix-Leaking-Pipes-Step-12.jpg]


· Dice both ends of the pipe
[image: images(2).png]







· Connect the pipe ends with a fittings 
[image: aid1787498-460px-Fix-Leaking-Pipes-Step-14.jpg]


· Tighten the union connector with a pipe wrench to make sure it is secure and doesn’t leak.
· Turn the water back on.









PRACTICAL - 9
 TITLE:     PLUMBING SYMBOLS
 AIM: 
· To read and understand the information on a construction drawing ,
· To determine the lengths of pipe required by type and size, 
· To determine the number of different types of fittings by size, 
· To determine the number of different types of fixtures. 
·  To make a list of plumbing materials needed to install any part of or all of the plumbing system.

An important part of building construction is the ability to read and understand the information shown on a construction drawing or a set of construction drawings.
The drawings show what plumbing facilities are required by using symbols and abbreviations to identify the real material items.

MATERIAL LIST
· Flip charts
· Sketch pads
· Set square 
· Marker pen
· Set of Pen

PROCEDURE
    90-Degree Offsets
· A 90-degree offset is one of the most common offset fittings.
· A basic symbol with unique variations is used to illustrate the position of a 90-degree offset that turns up and turns down.
· A circle indicates a pipe that is either facing up, down, toward you, or away from you.
· If a line that represents a pipe is connected to a circle, that symbol indicates the 90-degree is facing toward you or 90-degree down.
45-Degree Offsets
· A 45-degree offset is useful to a plumber in many piping situations on a jobsite.
· The 45-degree offset symbols indicate three different piping configurations.
· A 45-degree up symbol has a full circle.
· A 45-degree down has the line representing the connecting pipe penetrating the circle.
· An inline 45-degree offset in a piping system is common to offset over or under another pipe or building structure.
Tees
· Tees have three connecting pipes and are illustrated similarly to a 90-degree offset.
· A full circle with no line penetrating through the circle indicates the tee is turning up on a plan view.
· A continuous line through a circle indicates the tee is turning down on a plan view.
Perpendicular Tee Configuration
· A perpendicular tee configuration is common on a jobsite to connect a branch pipe to a main piping system.
· The same symbol used to indicate a tee turning down illustrates a perpendicular branch that connects to the bottom of the main pipe.
· When a perpendicular branch pipe connects the top of a main pipe, the 90-degree down symbol is visible and a line represents the main pipe, but the tee up is hidden.
Piping
· The common residential systems are cold water, hot water, hot water return, drain, and vent.
· The three different water distribution piping systems have dots inserted to break the solid line.
· A vent has a continuous dotted line while a drain is a solid line.
· Any use of a solid line is acceptable for identifying other piping systems, and the insertion of the type or abbreviation for a particular system is similar to inserting dots.

[image: 48915-09-06]

Cap, Reducer, and Plugs
· A cleanout plug is illustrated in the same manner as other plugs used for different purposes.

· A cleanout installed in a floor has a cover, and the indication of a circle with the abbreviation CO indicates intent to a plumber.
· Some cleanout symbols may use abbreviations that indicate the installation location of the cleanout, such as WCO for wall cleanout.
[image: 48915-09-07]

Valves and Devices
· There are numerous symbols for indicating a type of valve within a system.
· Custom symbols can be used, or an industry standard symbol may be used to identify a valve.
· Some valve symbols will include the indication of a handle, and the actual symbols are dependent on a particular drafting style of an architect.
· Symbols and their meanings are listed by an architect for a plumber’s review on a blueprint page for a particular job.
[image: 48915-09-08]
Fixtures
· Symbols do not indicate the actual fixture installed, but illustrate design intent.
· The variation of a sink symbol may indicate the number of bowls or a corner sink.
· A bathtub symbol will indicate the drain location.
· A toilet symbol is typical for all jobs.
· A bidet symbol is similar to a toilet symbol without the indication of a toilet tank.
· A shower symbol typically has crossed lines indicating the floor is sloped toward the drain.








[image: 48915-09-09a]
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· After completing this assignment, the student should be able to:
· Understand basic plumbing symbols and abbreviations.
· Interpret basic residential architectural blueprints.
· Create simple sketches of piping systems.
· Understand the different illustrated views of a piping system.
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