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Objectives

When trainees have completed this session, they should be able to
do the following:

Describe the different types of nonmetallic and metallic
boxes.

Calculate the NEC® fill requirements for boxes under
100 cubic inches.

|dentify the appropriate box type and size for a given
application.

Select and demonstrate the appropriate method for
mounting a given box.
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Performance Tasks

1. ldentify the appropriate box type and size for a given
application.

2. Select the minimum size pull or junction box for the
following applications:

« Conduit entering and exiting for a straight pull.

« Conduit entering and exiting at an angle.
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1.0.0

Introduction

« Boxes must be properly A
selected for the QL @
application, and then sized E N i
and installed correctly in KNOCKOUT CLOSURES
order to minimize costs
and ensure safety.

All openings in outlet o
boxes must be closed per N
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2.0.0

Types of Boxes

Boxes are typically
constructed of steel; other
metals, such as cast iron,
aluminum, or brass; or
nonmetallic materials, such as
fiberglass-reinforced polyester.

Boxes are designed for
various uses, such as in
floors, walls, and ceilings.
Ceiling boxes must be
attached to a structural
member of the building and
must be rated for the weight of
the attached fixture.

U-BOLT FOR SECURING ——
OUTLET BOX AND PADDLE
FAN TO BAR HANGER

HEAVY-DUTY BAR HANGER.

TO USE, THE HANGER IS PLACED BETWEEN
TWO JOISTS AND THEN THE ROTATING
HANDLE IS TURNED UNTIL THE HANGER
CLEATS DIG INTO EACH WOOD JOIST. USE
AN OPEN-ENDED WRENCH TO TIGHTEN
FURTHER.

CEILING FANS THAT DO

NOT EXCEED 70 POUNDS IN
WEIGHT SHALL BE PERMITTED
TO BE SUPPORTED BY LISTED
OUTLET BOXES IDENTIFIED
FOR SUCH USE AND MARKED
WITH THE MAXIMUM WEIGHT TO
BE SUPPORTED.

NEC Sections 314.27

and 422.18

FOR LUMINAIRE MOUNTING,
A CEILING-FAN RATED BOX IS |
REQUIRED IF A SPARE UNGROUNDED |
CONDUCTOR IS INSTALLED TO THE |
BOX AND THE LOCATION OF THE
BOX IS ACCEPTABLE TO INSTALL
A FAN.

NEC Section 314.27(C)
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2.1.0
Octagon and Round Boxes

« Octagon and round boxes are used for wall-mounting
lighting fixtures (luminaires).

« EXxtension rings are used where necessary to add to
capacity or bring the box flush with the finished surface.




Nonmetallic Round Box and
Fixture Ring with Bar Hanger

Fixture hangers are used to support a fixture between two
ceiling joists.

>

/
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« Some fixtures include a

Shallow Round Box Used
for Mounting a Lighting Fixture

wire termination space and
can be used with shallow |
ceiling boxes supported by ™"

BOX EARS WITH

a. j O iSt . MOUNTING SCREW

The NEC® requires that
boxes have a minimum
depth based on the size of
the conductors contained

.:--'f,.:'\-':‘_ll N
k ‘J * ":;.
17 N\ CEILING
,Ij

— LIGHTING FIXTURE
CANOPY

WIRE TERMINATION SPACE
IN LIGHTING FIXTURE BRACKET

LIGHTING FIXTURE
HOUSING CONTAINING
GLOBE AND LAMP

INn the box.




2.2.0
Square Boxes

e Square boxes are
available in various sizes
and depths. Extension
rings can be used to
INncrease capacity.

e Square boxes may be
screwed/nailed directly to
structural members or
attached using brackets.
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2.3.0

Device Boxes

« Device boxes are used for flush-mounted applications
In residential and light commercial construction.

« Some boxes include integral nails for rapid installation.

NONMETALLIC DEVICE BOX
WITH INTEGRAL NAILS FOR {;'V?TNHMg,g,\ELE'g A%i‘g'? ,E:C?F? .
MOUNTING DIRECTLY TO NAIL HOLE MOUNTING TO FACE OF
WALL STUD \ : WALL STUD

DEPTH
GAUGE ON
SIDE OF BOX

NAIL HOLE / L e

METALLIC
DEVICE BOX
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2.4.0-25.0

Next Session...

Sizing Qutlet Boxes




3.0.0
Sizing Outlet Boxes

« The maximum number of conductors permitted in
standard outlet boxes is listed in NEC Table 314.16(A).

« Devices that add to box capacity include device covers
and extension rings.

DEVICE BOX
EXTENSION RINGS

O SQUARE BOX
O EXTENSION RING
O ao
& |
@ VE—
= <

OCTAGON BOX
EXTENSION RING

RAISED DEVICE COVERS
ADD VOLUME TO OUTLET BOXES

26106-14_F09.EPS
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Devices and Components That Require
Deductions in Outlet Box Capacity

Deductions must be made for
fixture studs, hickeys, cable
clamps, switches,
receptacles, and conductors.

One conductor is deducted
for each fitting and any
number of ground wires. Two
conductors are deducted for
each yoke-mounted device
(receptacle or switch).
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3.0.0

ltems That May be Disregarded
When Calculating Outlet Box Capacity

Box connectors terminating
with only a locknut on the
inside of the box need not
be counted.

Wire nuts and crimp
\ connectors need not
be counted in the
volume calculation.

©

Grounding clips
and screws need
not be counted. (&

— Conductors that are
four or less fixture wires
N smaller than No. 14, and
J} terminate within the box
7 need not be counted.

Conductors, no part of
which leaves the box,
are not counted.

NEC Section 314.16(B)(1)

_— Angle cable connectors
terminating with only a

locknut on the inside of
£)p the box need not be

B ——= counted.

ltems disregarded when calculating
box capacity include grounding clips
and screws, wire nuts, cable
connectors, prewired fixture wires,
and pigtails.

To determine the size of an outlet
box, count the number of conductors
and equivalents, then determine the
space required for each conductor
using NEC Table 314.16(B) and
multiply that by the equivalent
number.

Use NEC Table 314.16(A) to find
the correct box size.
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4.0.0-4.1.0 |

Pull and Junction Boxes

« Pull and junction boxes must provide enough space in which
to install the conductors.

« For conductors No. 4 or larger on a straight pull, the length
of the box must be no less than eight times the trade
diameter of the largest raceway.

|
I~ L |

§ 3 ¢
§ ! 3 ¢
2§ 3 2
2" 8 B 2
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4.0.0-4.1.0

Next Session...

Installing Boxes

o %




5.0.0-5.2.0

Fixed glass panel counts
as wall space when

/ spacing receptacles.
—( 7 —(] NEC Section 210.52(A)(2)
12' ' 7 12 —6— does not consider the sliding
MAX.  Afloor receptacleis [//MAX. MAX portion of sliding doors as
required along fixed | l ’ wall space when determining
glass panels if the % the placement of receptacles.
receptacles on either
side of the panel are
more than 12' apart.
Listed baseboard heaters
include instructions that may
not permit their installation
below receptacle outlets
NEC Section 210.52
Informational Note
® |
00, 6 0
| | <—MAX.*—‘
——I -— 6' MAX.

26106-14_F14.EPS

Installing Boxes

* When installing boxes, the box
must be correctly sized and listed
for the application. Conductors
must be protected against
abrasion and the box supported
properly. Boxes must remain
accessible for future
repair/maintenance.

« The requirements for receptacle
locations in dwelling units are
listed in NEC Section 210.52.
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5.0.0-5.2.0

Mounting Heights of Duplex Receptacles

« Receptacle mounting heights may be varied to suit the building
use and structure.

« Remember that dimensions on electrical drawings are often

given to the center of the box.

Faceplates should
completely cover the
wall opening and seat
against the wall surface.

NEC Section 406.6 [ ——

-3

42" - 46"

26

FINISHED —F
FLOOR
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5.0.0-5.2.0

Adjusting Mounting Heights

Avoid installing receptacles where they will cross the boundary between
wall finishes.

56

| : | Jee]  [e—m") =] [&==i] | |

II=X=]

26106-14_F16.EPS

Device Boxes 26106-1



5.0.0-5.2.0

Gaps or Openings Around
Outlet Boxes Must be Repaired

« Broken, jagged, or
gapped wall surfaces
must be repaired prior to
Installing the receptacle
faceplate.

.ot'"k

Gaps or openings
around outlet box
must not be greater
than &"; repair if
necessary.

NEC Section 314.21

 Coordinate commercial
Installations to avoid
interfering with the

: % el installation of other
L systems.

26106-14_F17.EPS
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5.0.0-5.2.0

Wire Nuts

26106-14_F18.EPS

* Wire nuts are color coded
for different wire sizes.
They are also categorized
by voltage rating and
application (e.g., copper
to copper).

* Follow the manufacturer’s

Instructions when
Installing wire nuts.
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5.0.0-5.2.0

Stripping Tools

26106-14_F19.EPS

Be sure to choose the correct tool for the size of
wire being stripped and make a clean, square cut.
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5.0.0-5.2.0

Stripping the Insulation

Insulation is typically stripped back by about half an inch,
but may vary depending on the wire size and type of wire
nut in use.
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5.0.0-5.2.0

Wires Installed in Wire Nut

26106-14_F21.EPS

« Turn the wire nut until the conductor is fully seated in the
wire nut.

« A completed installation should provide a tight electrical
connection between conductors.

 Always tuck the conductors back into the box so that they
are not protruding when the final wall finish is applied. A\
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Wrap Up

3-2-1
3 — Write 3 important things learned during class
2 — Wirite 2 questions you have about the material
1 — Write 1 thought you had about the material
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Next Session...

MODULE EXAM

Review the complete module to prepare

for the module exam. Complete the Module
Review as a study aid.
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