
House Electrical Circuits
Electricity produces three effects:
1.heat and light as in a light bulb, electric fire or cooker;
2.magnetism as in an electromagnet in a door bell or induction in a motor
3.chemical changes as in electrolysis and electroplating does not normally occur in the 
home.
Direct current (d.c) and Alternating current (a.c )
There are two ‘types‘ of electricity depending on how they were produced.
Direct current or d.c. This means current that is always flowing in the same direction, and 
is taken to be from positive to negative. d.c. is made by a battery or a d.c. generator. Items 
powered by a battery in the home, for example a torch, will use d.c.
.
Alternating currentor a.c. This means current that is constantly changing direction, first 
flowing one way and then the other. In Britain a complete cycle takes one fiftieth of a second 
the frequency of the mains is 50 Hz. The electric current from a socket or in a lighting circuit 
in a house will be a.c.

Basic Concepts of Household Wiring
Wiring up a house electrically can become really easy once we learn few of the fundamental points 
involved with it. The following simple tips may be memorized by anybody in the field and applied 
during wiring-up not only small houses but also large houses or apartments:

 There are basically four components involved in the whole procedure viz.: Power (Mains 
voltage), load, conductor, and the switch.

 Normally our domestic mains power includes two paths, the incoming Phase and the outgoing 
or the return path through the Neutral. Other than these two the third conduction path in an 
electrical wiring is the “earth” or the ground. 
o Although not required with fixed appliances like lights and fans, this terminal becomes 

particularly imperative with the AC outlets or the wall sockets. The top pin in a wall socket is 
where the earth connection is given. The “earthing” is like a huge electrical dumping ground 
where stray or residual current leakages are absorbed and nullified. 

o The bodies of potentially dangerous appliances like electric irons, geysers, refrigerators, 
and soldering irons tend to produce electric shock over time on their bodies due to some 
portion of the phase leakage. Therefore these appliances have their bodies connected to their 
plug’s “earthing” pin which ultimately gets configured with the socket’s earthing terminal once 
plugged in. It becomes very important that the earthing or grounding connection of every 
house has optimal absorbing capacity for enabling proper absorption of these appliance body 
current leakages. If in doubt, consult a qualified electrician and get the main ground source 
corrected.

 �  The path or passage of power from phase to neutral is implemented using conductors or 
wires and the system constitutes an electrical circuit.
o However, connecting the phase to neutral directly will cause havoc in the form of a big 

short circuit and the melting of wires.
o Therefore the right procedure is to connect a load in between these two polarities so 

that the power flows through the load and operates it, which actually becomes the sole 
intended purpose of the wiring.

o But the above procedure will keep the load switched ON permanently, which can 
become quite undesirable and therefore the introduction of a manually operated circuit 
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breaking or switching device becomes imperative. For this we just need to connect a 
mechanical switch in line or in series with the load and the phase- that simply solves the issue.

Now let’s see a few simple typical easy house wiring layout diagrams and study them closely.
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Design Your Own Home Wiring Layouts with These Basic Home Electrical 
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Domestic electrical wiring may seem difficult to understand, but this article will help through some specific home electrical wiring 

diagrams.

 Fundamentals of Household Wiring
Are you planning to move into a new house and feel pretty excited about doing some innovative electrical wiring there all by yourself? 

The idea sounds great as that gives you the freedom to customize the design for home wiring layout, and also help in saving quite a lot 

of money. But this is not possible before you are well versed with the basics of electrical wiring and know exactly how to chalk out 

correct home electrical wiring diagrams.

In this article we will get acquainted with the various general electrical components, their symbols and also study the different 

fundamental electrical wiring configurations normally involved in every domestic the wiring. But before that, let’s briefly look at what 

electricity is.

 What is Electricity?
Electricity: The power that we receive in our houses from power stations in the form of alternating current and voltage is in fact the 

electricity. Any electrical wiring is useless without electricity and thus it becomes the life line of all electrical systems. Generally, these 

are either around 110 or 220 volts depending upon which part of the globe you are in. Similarly its frequency will be approximately 60 

and 50 Hertz respectively. Its Main Line is termed as the Phase or Live while the other receiving terminal is called the Neutral. It can be 

absolutely FATAL to touch the Phase terminal whereas the Neutral is just the opposite and won’t produce any effect.

Do Not Try to Experiment

 Important Electrical Components

The SPST Switch: It is the most basic and useful part of any electrical wiring. A 

switch is a mechanical spring loaded device used to manually make or break the supply or the power (Always the Phase) to the 

connected load so that it can be activated or deactivated at will. SPST stands for Single Pole Single Throw as these are able to connect 

or disconnect only a single supply line (Refer symbol).
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The Socket: These can be seen in the form of AC MAINS power outlets over the electrical boards. The power fed into a socket is 

always via a switch as explained above. External appliances may be plugged into a socket and switched ON to operate, and vice versa. 

Sockets are available in 2 or 3 pin types. In 3-pin types the third or the top pin is provided for the earth or the ground connection. It 

helps in grounding or neutralizing any dangerous residual electrical potential that may be hanging over the connected appliance’s body.

Main DPDT Switch: It may be considered as the entrance or the gateway for electricity and thus has to handle huge loads. It’s also a 

kind of switch but is much robust and designed to withstand high magnitudes of current through it. DPDT stands for Double Pole 

Double Throw as these may be operated manually to isolate both the wires of the supply line all at once for ultimate safety (Refer 

Diagram). It also incorporates an in-built Fuse to safeguard the whole house wiring in case of a short 

circuit.

Electrical Load: Any electrical gadget that needs to be operated using electricity constitutes an electrical load. Every piece of electrical 

equipment from an incandescent bulb to the refrigerator that consumes electric power to remain operative is an electrical load.

The next page will deal with the various home electrical wiring diagrams, so let's see how we proceed with them.
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�  How to do House Wiring
Wiring a Lamp and a Switch: The diagram shows a very simple configuration which can be used for 
powering a lamp, and the switching arrangement is also provided in the form of a switch. This 
provides the basic connecting data and the same may be used for wiring up other electrical 
appliances also (for example a fan).

Wiring a Lamp and a Fan in Parallel: Again the configuration employed is similar to the above and 
is just repeated for the fan. The input phase and the return path neutral are common for both the 
electrical gadgets or rather for all appliances that may be further included. Note that the fan speed 
regulator is also a load (mostly resistive) which should be connected in series with the fan and the 
switch. By adjusting the regulator knob we actually resist the flow of current into the fan thereby 

checking or varying its speed as desired.

Wiring up a Plug Socket: The wiring is no different from the above ones. Here the load points are 
just replaced with the socket terminals, or in simple words it’s an outlet for receiving the phase and 

the neutral potentials through a series switch placed in line with the phase.

Wiring up Heavier Loads: External loads like irons (presses), geysers, mixers, etc. normally have a 
plug and requires a socket to be plugged into, so sockets wired in the above manner can be used for 
powering these loads. However the socket/switch assembly and the wires used must all be 
appropriately rated. The recommended standards are a 3/18 (3 strands of 18 SWG each) for wires 
and 15 Amps for switch/socket. For smaller loads the specifications may be reduced to 1/18 and 5 
Amps respectively.
Please note that although the above electrical house wiring layouts may look easy, there are a couple 
of things that needs to be taken care of. Firstly, for all configurations the switch must always come in 
line with the phase and before the load. Secondly the socket’s right side outlet should provide (or be 
connected) with the phase which again comes only after passing through the switch. Lastly but not 
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the least, every house wiring system should incorporate a sound earthing line for providing the user 
total safety from residual or leaking body currents from a particular appliance.

The above argument can be understood through the following straight line diagram, see carefully the 
current path, after commencing from the phase source, it enters the switch, then the load and 
completes the cycle by ultimately getting back to the neutral point. The third path (earth) though 
inactive during most occasions, sometimes becomes an important parameter with old and over-used 
appliances for grounding any residual currents that may be leaking out from the bodies of these 
appliances.

How to Interconnect a Switch, a Fan and a Fan Regulator to an Electrical Supply: With the help 
of the figure (shown below), one can easily see the simple concept of joining a fan, a fan 
regulator and a switch to an electrical supply. The idea is simple, just go on connecting each 
of them in series to one another. The diagram is self explanatory (Remember, the Phase 

always needs to be connected to the switch).

Two Way Light Switch Wiring

Have you ever wonder how a lamp that is used to light up the stairs of a building is connected to the two 
switches that controls it from either end? These two way switches have a single pole double throw (SPDT) 
configuration.

Each has a common terminal (COM) with a pole that can be switched between position L1 or L2. The two way 
light switch wiring can be implemented by using 2 different methods. Both of the methods used are described 
below.
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The first method as shown in the figure above have the COM, L1 and L2 of both the SPDT switches connected 
together. For incandescent lamp, the recommended wire gauge used is AWG #18. The LIVE AC Source is 
connected to L1 of SW1 and one side of the load is connected to L2 of SW2. The other side of the load is then 
connected to NEUTRAL of the AC Source. With this configuration, the lamp will be turned ON when one 
switch is at ON position and the other is at OFF position. If both switches are in the same position, the lamp will 
be OFF.
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The other method is as shown in the figure above. In this configuration, the L1 of both SW1 and SW2 are 
connected together. Similarly, the L2 of both SW1 and SW2 are connected together. The LIVE of the AC 
Source is connected to COM of SW1 and one side of the load is connected to COM of SW2.

The other side of the load is then connected to the NEUTRAL of the AC Source. With this configuration, the 
lamp will be turned ON when one switch is ON and the other is also ON. If both switches are in different 
position, the lamp will be OFF.

Take note that as the installation involves mains power supply, only those who are qualified and have 
electrical wiring knowledge should do this wiring. When doing the wiring, it is recommended that the 
power supply is disconnected from the load and the switches.

Branch Circuits Guidelines

 Do NOT mix different wire sizes on the same branch circuit.
 Type NM cable must be stapled within 12" of metal boxes, 8" of plastic boxes and every 4½ 

feet thereafter. Proper connectors must be used where NM cable enters metal cabinets, boxes 
or panel boards.

 When Type NM cable is installed parallel to framing members, or in bored holes, it shall be 
located at least 1¼" from the nearest edge of the framing member, where nails or screws may 
penetrate the cables. If this distance cannot be maintained, the cable shall be protected by a 
steel plate or sleeve at least 1/16" thick. Section 300.4 (A), NEC.

 Cable or raceway-type wiring methods installed in a groove, to be covered by wallboard, 
siding, paneling, carpeting, or similar finish, shall be protected by 1/16-inch steel plate, sleeve, 
or equivalent, or must be recessed in the groove 1 1/4-inch for the full length of the groove in 
which the cable or raceway is installed. Exception: Raceways as covered in articles 342, 344, 
352, and 358. Section 300.4 (E), NEC.

Required Receptacles - Code Summary

 For most areas of a house, receptacles must be no more than 12 feet apart and no more than 
6 feet from a door or entryway - IE, every point on almost all walls should be no farther than 6 
horizontal feet from a receptacle. The wall spaces formed by fixed room dividers, such as 
freestanding counters, or railings, are included in the six-foot measurement. 

 Receptacles installed in the floor within 18" of the wall may be used in place of wall-mounted 
receptacles. Receptacles installed in the floor must use a box-receptacle combination 
designed specifically for that purpose.

 Every hallway over 10 feet long must have at least one receptacle - other than this, hallways 
are exempt from the 6 foot rule. 

 No outlets may be installed over an electric baseboard heater. 

 Plugs which are located behind a stationary appliance such as a refrigerator or washing 
machine do not count when considering plug spacing. 
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 Any wall space that is 2 feet or more in width must have a receptacle. 

 Every basement and garage must have at least one receptacle, and all must be GFI protected. 
At least one receptacle must be installed in the each unfinished portion of a basement. This 
receptacle is in addition to any receptacles that may be installed for laundry or other specific 
purposes. 

 One 20-amp branch circuit must be provided for the laundry. This circuit is limited to 
receptacles within the laundry room. No other outlets are permitted on this circuit. 

 There must be at least two GFI plug on the outside of the house located near the front and 
back doors, and all exterior plugs must be GFI protected. Note: Outdoor outlets installed in wet 
locations shall have an enclosure that is weatherproof whether or not it is in use. 

 An accessible 15 or 20 amp plug must be within 25 feet of all HVAC equipment. 

 As a general rule you may have up to 10 receptacles on a single circuit, but this is a gray area 
which is subject to the discretion of the codes official. 

 Dining room plugs must be on a separate circuit, 

 At least one 20-amp circuit for bathroom receptacles must be supplied. Each bathroom must 
have its own GFI plug circuit with a plug near the wash basin, and no lights or other plugs or 
appliances on these circuits. Where a 20-ampere circuit supplies a single bathroom, outlets for 
other equipment within the same bathroom shall be permitted to be supplied in accordance 
with 210.23(A). This circuit shall NOT be used to supply a major fixture such as a whirlpool or 
hot tub! 

 At least one 15 or 20 amp, 120 volt GFCI protected receptacle must be installed at an indoor 
spa or hot tub location - not closer than five feet from the inside wall of the unit and not more 
than ten feet away from it. Light fixtures, outlets and ceiling fans over spas and hot tubs shall 
be a minimum of 7'6" above the maximum water level. Note - pump motors and other spa 
related electrical equipment must remain accessible for service after all finishes are in place. 
Accessible does not include cutting holes in walls, or removing tile - plan ahead, and use 
common sense. 

 Outdoors spa or hot tubs have the same requirements as a swimming pool. Check in section 
680 of the NEC for those requirements. 

 Note that all bedrooms outlets must be protected by an arc-fault circuit interrupter listed to 
provide protection of the entire branch circuit. This includes wiring to the smoke detector 
outlets.210.12, NEC

Kitchen Receptacles - Code Summary

 In the kitchen and eating areas every counter space wider than 12 inches must have a GFI 
protected plug, in general all kitchen counter top plugs should be GFI protected. Countertop 
receptacles shall be installed so that no point along the wall is more than 24" measured 
horizontally from a receptacle outlet in that space. Peninsular bars and islands 12" or wider 
shall have at least one receptacle. Exception: Tennessee Code in dwelling unit’s section 
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states, “The installation of receptacles for island counter spaces and peninsular counter 
spaces below the countertop shall be optional. 

 At least two 20-ampere branch circuits are required to feed receptacle outlets for small 
appliance loads, including refrigeration equipment in the kitchen, pantry, breakfast room, and 
dining room. These circuits, whether two or more are used, shall NOT supply anything other 
than receptacles in these areas. Lighting outlets and built-in appliances such as garbage 
disposals, hood fans, dishwashers, and trash compactors are NOT permitted on these circuits. 

 Kitchen counter top receptacles must be supplied by at least two small appliance branch 
circuits. 

 Kitchen appliance and convenience receptacles must be on 20 amp breakers, and wired with 
12 gauge wire.

Required Ground Fault Protection

A ground fault circuit interrupter must protect ALL receptacles listed below: 

 Bathroom receptacles.
 Outdoor receptacles.
 Garage receptacles.
 Kitchen receptacles that serve counter top surfaces
 Counter top receptacles within 6 feet of a wet bar sink.
 All receptacles in an unfinished basement:
 Sump pumps.
 Crawl spaces at or below grade.
 Spas, Hydro massage, Hot tubs and associated electrical components.
 Pretty much any location where water and electricity might mix.

Appliance Branch Circuits - Code Summary

 The following Appliances must be on a separate 20-amp circuit: Dishwasher, Garbage 
disposal, Washing machine. 

 As a general rule All 240-volt appliances must be on their own circuit. 

 Hot tubs, garden tubs, Jacuzzis and the like must be GFI protected and wired as 
required for the particular model and local codes. 

 The service areas of all appliances must be accessible after the final finish is complete. 

Required Light Fixtures - Code Summary

 General Lighting Branch Circuits shall be computed on a three watts per square foot 
basis. You may wire up to 600 square feet of living area on a 15 ampere branch circuit 
or up to 800 square feet on a 20-ampere circuit. These branch circuits may supply 
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lighting outlets in all areas of the dwelling and convenience receptacles, other than 
Small Appliances, Laundry, Bathroom, or HVAC - as outlined above. 

 "Every room, hallway, stair way, attached garage, and outdoor entrance must have at 
least one light fixture controlled by a wall switch. However, in most rooms other than 
kitchens and bathrooms, the wall switch may control one or more plugs into which 
lamps may be plugged instead of a ceiling or wall mounted fixture." 

 There must be at least one wall switch controlled light in a utility room, attic, basement 
or under floor space used for storage or which contains equipment such as heat and 
air, water heaters, sump pumps, etc. which may ever require service. The switch must 
be located at the entry point to these areas. 

 Hallways and stairs with more than six steps require the lights to be controlled by a 
switch at each end. 

 In closets, fluorescent fixtures must have at least 6 inches of clearance away from 
shelves or storable. In a typical two foot deep (approx.) closet, the fixture will be 
mounted on the wall just over the door. 

 In summary, put a light in every room or large closet, outside of every exterior door, and 
under the floor and in the attic if there is electrical equipment in these spaces or if they 
are suitable for storage. 

 Switch the room lights at every door entering the room, switch a hall or stairway at both 
ends, and switch exterior lights at the doors which they service. 

 As a rule of thumb you can put up to ten average light fixtures on a single circuit, 
unless this will add up to excessive wattage for the circuit (note, a ceiling fan and light 
kit qualify as one fixture). 

 Notable exceptions would be floodlights, which are high wattage fixtures. Four double 
bulb floodlights would pretty well fill up a circuit by themselves. 

 The actual rule for this is to not exceed 80% of the calculated wattage capacity of the 
circuit. 

 Wattage capacity of the circuit equals the amp rating of the breaker times the voltage 
(120), so for a typical 15 amp light circuit add up all of the maximum wattage's and make 
sure that they are less than 80% of 15x120 (1440 watts max).

Keep in mind that the inspectors may be looking for no more than 10 fixtures (more or less 
according to local variances) per circuit, your calculations notwithstanding.

Smoke Detectors - Code Summary

 There must be a 120-volt battery back up smoke detector on the ceiling, or on the wall 
close to the ceiling in the area outside of every bedroom, and inside of each bedroom. 
All smoke detectors must be tied together so that if one goes off they all do. Smoke 
detectors must be protected by an arc fault breaker. 
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When you are roughing in for smoke detectors daisy-chain them with 14-3 WG and the 
extra (red) wire will interconnect the system. 

 Note that all bedrooms outlets must be protected by an arc-fault circuit interrupter listed
to provide protection of the entire branch circuit. This includes wiring to the smoke 
detector outlets.210.12, NEC

Ground Conductor Make Up

All equipment grounding conductors must be connected together with solder less pressure 
connectors such as wire nuts or crimp sleeves, leaving sufficient extra conductor for 
attachment to the metal box and/or device. When crimp type connectors are used, they must 
be crimped using the tool recommended by the manufacturer. Please note that ALL metal 
junction and outlet boxes must be grounded by attaching the equipment grounding conductor 
out of the NM cable to the metal box using an approved screw or grounding clip. When circuit 
conductors are made up, six inches of free conductor must be left for use in make-up and for 
the attachment of devices. 

Electric Heat

Electric heat may be installed on 15, 20, or 30 amp branch circuits. Listed below is the 
maximum wattage that may be installed on each size branch circuit. (All circuits are calculated 
at 240 v) 

 15A - 2,880 watts maximum 

 20A - 3,840 watts maximum 

 30A - 5,760 watts maximum For example, if you are installing baseboard heaters which 
are rated 250 watts a linear foot, you could install 15 feet on a 20 amp, 240 volt circuit. 
250W x 15 = 3,750 watts.

Wire Size Application Guide

Wire Size and type Is Suitable for this purpose

14-3 wg 15 amps max, Switch circuits

14-2 wg

15 amps max, Standard 120 volt 15 amp general 
purpose branch circuits. With all of the electronics 
equipment that families have (and are likely to 
have in the future) in the interest of doing a good 
job it is worth considering to just not use any wire 
smaller than 12 gauge so that 20 amp breakers 
can safely be used on all circuits - Even if the local 
codes would allow 14 gauge wire. Using one less 
wire size on the job also helps to decrease waste.

12-3 wg
20 amps max, switch circuits and (rarely) 240 volt 
20 amp equipment

12-2 wg 20 amps max, branch circuits, kitchen 

VEIS



receptacles, and other 120 volt 20 amp small 
appliance circuits

10-2 wg
30 amps max, Water heaters, AC units, and 
(rarely) other straight 240 volt 30 amp appliances

10-3 wg
30 amps, Electric clothes dryer, and other 220/110 
volt 30 amp combo appliances

8-3 wg
50 amps max, Oven or cook top, and other 
220/110 volt 50 amp combo appliances

6-3 wg
65 amps max, Range or oven/cook top combo, 
other 220/110 volt 60 amp combo appliances

Job procedures

Lay out the locations of all plugs, switches and fixtures. (Electrician, job Supervisor)Lay out 
all wall boxes on the floor directly under the location where they will go. (Electrician)Install 
wall boxes using a spacer stick. (Helper)Drill holes for wire runs. (Helper) Drill one hole in the 
top plate over every single wall box, two holes over every double box, three over every triple 
box, etc... even if you don't think you will need them all. It's much faster to drill all of your 
holes at one time instead of one at a time, as you need them. Install ceiling boxes. 
(Electrician)Install headers for fixture that don't install on a box, such as fluorescent lights, 
surface mount equipment plugs, thermostats, etc. (helper)Pull the wires to each circuit one 
circuit at a time starting with the home runs, then the power wires to every location that gets 
un switched power, when you have un switched power to everywhere that gets it, then pull the 
wires for switches and switched power to multiple lights. While pulling wires strip the cable 
from at least 6 inches of the ends and install them in the boxes and staple them within 8 
inches (of wire) at the boxes, don't tighten box clamps or install intermediate staples at this 
time. Pull all of the wires in a single circuit before moving on to the next circuit. Following this 
procedure will make the work efficient, and will help to prevent mistakes. Try to avoid 
distractions while pulling wires and making up boxes.

If you have a helper, the helper should drill holes, pull home runs, and single fixture circuits 
like the washing machine, and 240 equipment. If the helper pulls other wires to stay busy, they 
should be very closely supervised. Don't forget the doorbell, and smoke detectors. 
(Electrician)After all wires have been pulled and installed in boxes: Install intermediate
staples. (Helper)Make up grounds in single gang wall boxes. (Helper, with supervision)Make 
up fixture and switch boxes. (Electrician)Install electrical panel and install wires into it 
including the cold water line ground.

If you have time, you may choose to strip the cables and connect the neutrals and grounds 
inside the panel at this time, but this is not required for a rough in inspection. Usually you do 
not want to install breakers at this time because of the likelihood that they will be stolen. This 
completes the rough in procedure.

Inspections

Several inspections (AKA permits) are required for most residential construction projects:
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 Temporary Service Inspection (if a temporary service will be used)
 Rough in inspection
 Final inspection.
 HVAC system electrical inspection
 In addition to these, any electrical work done by a subcontractor other than the 

electrician will have to be inspected (usually both rough in an finals) for example -
well pumps, or external wood fired furnaces.

 In some cases you may be able to get a service release between rough in and 
final inspections so that you can more easily run HVAC and other high current 
services during construction. If so you will usually have to get an inspection for 
the service release.

If any inspection is failed then the codes official will usually leave a brief (and often cryptic) 
note outlining the reasons for the failure, and an additional inspection permit will have to be 
purchased. 

Note that all subcontractors who do wiring work must pull their own permits using their own 
contractors license. It is not permitted to have work which was done by other subcontractors 
inspected under any license other than their own. If you are a homeowner who is wiring your 
own house under a licensing exemption, you are not allowed to pull permits for 
subcontractors.

Rough in Inspection

At the time you call for your rough in inspection, you should have all wires pulled, stapled 
properly, installed in ditches, and splices made up and ready to accept devices and fixtures. 
DO NOT cover any wires with insulation / wall coverings, install any devices / fixtures, or 
cover any wiring which is to be buried .

Note: Temporary address numbers should be installed prior to the rough in or temporary 
service inspections.

Final Inspection

All permits must be on site. The electrical installation should be complete at the time of 
request. All devices and fixtures installed, service equipment complete, and labeled properly. 
All wiring shall be free from short circuits, ground faults and open circuits. All light fixtures 
are required to be grounded along with light switches that are within five feet of a grounded 
object.

Note: Permanent address numbers should be installed prior to the Final inspection.

Tips and Advice

 In my experience electrical inspectors are helpful and friendly, but very busy. They 
usually don't mind answering a quick question or two, but they don't have time to teach 
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everyone how to be an electrician. Try to explore other sources of information before 
using their valuable time. Other sources of information include the counter help at your 
local electrical contractor supply house, books, other electricians, the internet, and of 
course the NEC manual.

 If it is at all possible, I would recommend that you try to be on your job site at the time 
of all inspections. In my experience you are much more likely to pass your inspection if 
you are there. It will also be much easier to comprehend what the inspector wants you 
to do in person, and on occasion they will let you take care of minor infractions on the 
spot thus avoiding a costly delay for another inspection. However, don't follow them 
around or otherwise annoy the inspector as that is not usually productive.

 Ceiling mounted paddle fans weighing 35 pounds or less may be supported by outlet 
boxes identified for such use. Fans weighing more than 35 pounds must be supported 
independently of the box (422.18), NEC.

 Central heating equipment shall be supplied by an individual branch circuit.
 Disconnects are required in sight of the following equipment:

 Electric water heaters
 Well pump controllers
 HVAC equipment
 Spas and hot tubs
 Hydro massage bathtubs
 Appliances

Disconnects can include the main breaker panel, a sub panel, a cord that can be unplugged, 
dedicated switches, other disconnect devices. When in doubt refer to the code, or your local 
inspector. 

Boxes and Conductor Fill Capacity

The code requires that all outlet and junction boxes have sufficient space for the use they are 
put to, and there are charts and formulas for determining those capacities. However, my 
advice is that whenever possible you just use the large volume boxes. The bigger boxes will 
cost a few cents more, but they will save time and effort when you are trying to fit your 
connections neatly inside them. But just in case you must pinch every penny: Based on the 
following chart each #12 conductor that enters a box needs 2.25 cubic inches with the 
exception of the grounding conductor which requires one 2.25 cubic inch for all of the 
grounds. Also, each strap containing one or more devices is counted as the equivalent of two 
conductors. VEIS


