Electrical  a Hometime Video

Basic Wiring Techniques

Understanding Basic Principles-

Electricity is dangerous, so take precautions and use common sense.

You might need a building permit and inspection, working without it could be illegal and you could lose your house insurance.  But if you own your own home and live in it, most of the time you can do your own electrical wiring.

Regulations in the US are based on the NEC, the National Electrical Code.  

If you have questions, consult your local building department or hire a licensed electrician to go over plans with you.

Preview-  This video will cover:

Rough-in- boxes and wires

Making connections

Installing devices

Installing appliances

Adding on to an existing system

Tools-

Circuit tester

Hammer

Safety glasses

Right angle drill

Lineman’s pliers
Sheathing stripper

Wire stripper

Needle-nose pliers

Screwdriver

Fish tape

Keyhole saw

Precautions

-pace yourself

-wear proper clothing

-follow guidelines

How does electricity work?  It’s the flow of negatively charged sub-atomic particles.  

Key terms and colors-

Hot- black or red

Neutral- white

Ground- green or bare copper

An electric circuit is a loop.  The hot wire, black, is the way out to the job.  The neutral wire, white, is the way back, and the ground is another way back.

A sheathed cable, called Romex, holds all the wires

Flip a switch and complete a loop.  Several devices stop the loop.   

-A short circuit is when the hot wire touches the neutral wire and overheats the wires.  But a grounding system trips a circuit breaker.  

-Overheated circuits are caused when there is more than the maximum load because of too many electrical devises being used.

Older houses may have fuses instead of circuit breakers.  Check the service panel.

Only licensed electricians should work on service panels.

A Demonstration Kitchen 

Rough-in Stage- during construction of heating vents and plumbing.  Wiring includes:

Appliances- refrigerator, garbage disposal and a dishwasher.

Duplex outlets, including a switch for the garbage disposal.

Small appliance outlets along an interior wall.

A 240 volt circuit for heavy appliances.

Installing boxes and Running Cables- After heating ducts and plumbing are installed.

First step- install boxes for lights, switches, and wire junctions.  Non-metallic boxes are most common.  Be sure they are not too small.  Easy to install with nails.  Be sure to space just enough for 1/2” drywall.  Overhead boxes hang out further because the ceiling uses thicker drywall.

After boxes are installed, drill holes in framing for wiring.  A hole made with a 1” bit can hold several pieces of Romex.  Make holes at knee height, 1 1/4” from both ends, right in the middle.  Protect these wires with steel plates so no one can nail or screw into the Romex.

Run the cables through, around heating ducts and plumbing.

This overhead light uses 14-2 Romex.  The gauge (size) is 14  and it has 2 conductors, a black wire and a white wire.  Code requires special staples to stud every 4 1/2’ and 8” from the box.  Run cables from service panel to switch and from switch to light.

Label cables to make it less confusing later.

12-3 wires- 12 gauge wires are bigger than 14 gauge and have three conductor wires inside, along with the ground wire.  

Black- hot

Red- hot

White- neutral

Copper- ground

Around corners, bend wires and fish through around the corner.

240 volt uses SE cable, or service electrical cable, is made of aluminum and combines two 120 volt circuits.
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A dishwasher draws lots of power and a garbage disposal needs a switch above the sink, so this outlet requires two separate circuits, or one 3-conductor cable.

The oven/cook top uses 240v SE  cable, 8 gauge, with two hot leads and a combination neutral/ground.  Large size aluminum cable is cheaper than copper Romex.  240v circuits combine two 120v circuits and runs to appliance directly, no branches, boxes, or switch.  Leave ends loose until drywall and cabinets are installed.  

Making Connections between cables inside boxes.

-Check cable runs and box sizes.

-Code requires that each wire extends 6” from the front of the box, 6 inches of “free conductor.”

-Cut wires with Lineman’s pliers and strip sheathing

-Knock out tabs in the boxes and put in wires.

-Pull sheathed cables just beyond wire clamps.

-Leave one cable 8” longer than needed for a pigtail.

A “pigtail” is a short piece of wire to make a connection between a group of wires to a device.

-Connect all ground wires together.  Every house has only one grounding system so all ground cables can be connected together.  Twist first with hands and then with pliers, in a clockwise direction.  Use a wire-nut to secure, also in a clockwise direction.

-Use the correct size of wire-nut.

-Strip conductor wires with a wirestripper.

-Connect all the white neutral wires for a circuit, and connect with a smaller wire nut.

-Connecting hot leads is where labeling wires pays off.

-To make the connection to the switch, use an extra bit of wire for a pigtail.

Installing Devices- Outlets, Switches, Lights, and GFIs.

Install devices after drywall and cabinets.  Then, install switches, cover plates, and outlets.

Switches have two brass screws for hot leads.  

-Use needle-nose pliers to put  a small hook in the wire.

-Connect hot lead from service panel into one and hot lead to light into the other.

Ceiling Lights have a green screw on the fixture that connects to the ground wire.

-Connect white wires and hot lines

-Attach mounting screws, which connect base of light to ground.

Visualize how each circuit works.

Outlet receptacles have brass screws for hot leads and silver neutral leads and a green screw for ground.

-Copper pigtail hooks to ground screw.

-Use “quick-connects” for hot and neutral wires.

-Connect many outlets with one cable using pigtails, the most common wiring in a house.  The appropriate wires go together and connect to the receptacle through the pigtails.

12-3 Romex brings two circuits to a box, connecting to two 12-2 legs.

-Ground wires go together.

-Neutral from panel connects to two neutrals and pigtail.

-Connect black hot from panel to the black connection in the next outlet, and a pigtail for the box.

-Connect red hot to black lead for a second circuit leg.

GFI receptacles— Ground Fault Interrupt —detect the difference in current between hot and neutral and can shut off in 1/40th of a second. Use GFI receptacles in basements, bathrooms, garages, outdoors, and within 6’ of sinks.  GFIs have a “line,” where hot and neutral screws are hooked to incoming power, and “load,” which feeds power out to other circuits.

*Don’t connect GFI load circuits to the refrigerator.

The garbage disposal outlet is next to the dishwasher outlet and these need separate circuits, so use a 14-3 cable.  The disposal outlet connects to a switch through a “switch loop.” A switch loop connects a hot wire to a white wire going to the switch, sending the power through the switch before connecting to the garbage disposal’s receptacle.

-Separate the tab that connects the brass screws on the receptacle so that each receptacle needs a separate hot lead.

-The hot wire from the switch connects to the outlet for the receptacle.

-The second hot wire from the 14-3 cable connects directly to the panel, so the power for the dishwasher will always be on.

A house may have 30 circuits, so run cable in the basement if possible.

After finish work is done, put in switches and cover plates.

-Boxes should be flush with the surface of the drywall, or set back 1/4”.

-Outlets with tabs only need one wire to either screw.

-Install switches so that it’s off when the switch is down.

-Remember that for the garbage disposal switch, one white wire is hot and connects to brass screw.

Installing Appliances

Use metal boxes to make connections between SE cable and cook top and oven.

-Clamp cables into metal boxes

-Strip sheathing.

-Mount boxes, and screw into a stud.

-Tighten clamp

Each type of cable has different boxes and clamps.

-Use anti-oxidizing gel before making wire-nut connections.

-Screw down appliance-junction-box cover.
