Module 26106-08
DEVICE BOXES

Lesson 1 of 2: Types of Boxes; Sizing Outlet Boxes

This lesson is a classroom/lab session in which the students will be introduced to the various types of device boxes and learn how to select and size them for a given application. 

Objectives

Upon completion of this lesson, the student should be able to:
 

1. Describe the different types of nonmetallic and metallic boxes.

2. Calculate the NEC® fill requirements for device boxes.

3. Identify the appropriate box type and size for a given application.

Performance Requirements

· Identify the appropriate box type and size for a given application. This task satisfies module Performance Task 1.
Reading Assignment

· Module 26106, Sections 1.0.0 thru 3.0.0 
Slide Presentation

· Module 26106, Part 1 (Slides 1 thru 12)

Suggested Equipment/Materials 

· Conduit caps

· Various metal and nonmetallic boxes

· Raised device covers

· Extension rings 

· Cable clamps

· Switches and receptacles

· Hickeys

· Fixture studs

· Various lengths of conductors, including grounding conductors

· Grounding clips and screws

· Box connectors and locknuts

· Wire nuts

Suggested Student Activity

· Visit a commercial facility under construction to see how conduit is connected to boxes.
Testing

· Module Review Questions 1 – 7

· CONTREN Connect Active Figure 10

Suggested Lab Activities

· Assemble a selection of device boxes. Have the students identify each type and state its uses.
· Assemble raised device covers, extension rings, cable clamps, switches and receptacles, hickeys, fixture studs, various lengths of conductors (including grounding conductors), grounding clips, grounding screws, box connectors, and locknuts. For each item, have the students identify whether it adds to or reduces box capacity.

Additional Resources

· National Electrical Code® Handbook, Quincy, MA: National Fire Protection Association.
· Contren Connect Electrical 1 Anotated Instructors Guide (available from NCCER).

SLIDE 1

· Review the objectives to be covered in this module. Ask the students if they have any questions.

· Explain that students must obtain a score of 70% on the Module Exam and perform certain tasks to the satisfaction of the instructor to receive credit for the module.
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=2 1.0.0 INTRODUCTION

Boxes are required for oulets, swiches, pull boxes, and junction boxes.
All boxes must be sized, nstalled, and supported to meet current NECO
reguiremerts

A cortect box must be selected forthe job. Boves may cortain bultin ftings, or
sppication-speefi ftings can be used.

Obstructions that erter raceways can be avoided by plugging raceveys with
capped bushings.





SLIDE 2

· List the common applications of boxes in a raceway system.
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Objectives

When yau have completedthis module, you wil be able ta do the following:
1. Describe the diferent types of nonmetalic and metalic boxes.

2. Calculate the NECP fil retiremerts for hoxes under 100 cubic inches.

3. Identity the appraprste hox type and size for a given application.

4. Select and demonsirste the appropriste method for mourting a given box.
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Figure 1 Condut oaps.





SLIDE 3

· Show examples of metal and nonmetallic boxes and allow the students to examine them.

· Point out the special requirements for boxes used with lighting fixtures and ceiling fans.
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MODULE 26108, Part 1

Outlet hoxes fll ntothres categories: presse steel boxes, cast meal boxes,
and nonm etalic boxes.

Pressed steel bozes fll nto two categories: hoxes used wih condt, electric
metalic tubing and cable; and hoxes designed or use with speciictypes of
metal racevays.

Play video on Siide 38
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Outlet boxes vary in size depencing on several factors such asthe size of the
raceway and the number of conductors erfering the box.

Boxes instaled for the support of ighting fitures are reqired to be listed for that
puose

Boxes usedto support ceiing (padcle) fans must b listedt for the application
When a celling fan's weight coes not exceed 70 paunds, it can be supported by,
outlet boxes that sre fisted and denfifed fo such use.
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Figure 2 Typicafan b forinstallaton n an existing cslng.





SLIDE 4

· Explain that octagon and round boxes are commonly used with wall- and ceiling-mounted lighting fixtures.
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Octagon boxes are available with knockouts fr use with either concut o cable
boxconnectars.

The standard wich of octagon hoxes is 4", wih depths avallable in 1%, 1 %",
and 244", Extension rings can extend the depth

Figure 3 Typioal octagon boxes and ostagon extansion ing




SLIDE 5

· No notes.
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Round boxes are available, bt their use is imited. For example, they cannot be.
usedt vith candut. Raund Boxes can be nonmetallc.

S
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Figure 4 Nonmtalic round box and fidure ringwith b hanger.




SLIDE 6

· Discuss the NEC® requirements for round boxes.
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Qo an cund s o usd o vl and colng mouried g
NEC Section 314.24recuires that round boxes have a mininum depth
65 Used to endlose fush devices must not have & depth ofless than




[image: image10.png]MODULE 26106, Part 1 &2

sunEss

wsHTG FXTURE
Pt

wRE TERMMATON SoACE
NLUGHTING FIXTORE BAACKET

Figure 5 Shallow round bos e or munting a ighting fcure,




SLIDE 7

· Demonstrate how an extension ring can be used to add volume to a box.
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Suare boxes are avallable in 4" and 41" sizes. Both are available in depihs of
154 7,142, and 21", Extensian fings can extend the derth

Figure & Square bax ith extension ing




SLIDE 8

· Point out the depth gauge on a typical device box.
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Device boxes are designed for fush mounting and are typically used in residential
and some commercial spplcations,

Device boxes often contain integral devices such s nalls for easier fastering to
vl studs.

A spectal single-gang box with the maurting ears on the inside afthe box s
called & handy box.

s oeuce sox

Figure 7 Typial davos boxes.





SLIDE 9
· Explain that special boxes are required for wet or damp locations.
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Masonry boves are made in differert helghts and are used in flat-siab concrete,
constructian.

Special hoxes must be used in damp or wet locations. & wet location is one.
Subject o saturation wih water. & box nstalled in 3 concrete siab s considered a
vet lacation

Damp locations are subject{o some moisture. For exam e, a box installed under
the ro0fofan open porch is considerer a damp location
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Figure & Practioa applisaion of a masanry box.





SLIDE 10
· Show examples of components that add to outlet box capacity.
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SUDE 104 3.0.0 SIZING OUTLET
BOXES

In genersl, the maxinum number of conductors permitied in & standard outlet bax
is listedt in NEC Table 374.161)

The maxinum rumber only aprlies fthere are only canductars in the box. In mast
cases, tems other than condlctors will be present, reducing the m axim un
rumber

When one o mare ofthe other item s such as & fiture stud is presert, the num ber
of conductors is dedhicted by one ess than shown inthe table for each type of
fiting and by two for each device strap

Switches and outlets contain a sirap (two deductions), while a grounding
conuctor entering the hox brings one deduction. Each Ioped conductor over 12"
used inthe box courts as ane.

With enough deductions, the box may be too smal or the appication.

Raised covers and box exensians can be usedta increase the usshle space in
the hax, thus enabling mare canductars to be used. & rger box can alsn be used
to solve the problem





[image: image16.png]MODULE 26106, Part 1 < 2% ER

SunE 08

o=

@ 5

Figure Devisss or componeris that add o outet box ozpacty.




SLIDE 11
· Show examples of components that require deductions in outlet box capacity.

[image: image17.png]MODULE 26106, Part 1 S 2%

SUDE 114 3.0.0 SIZING OUTLET
BOXES

Wires that enter a box and are sither spiiced or connectectto 3 terminal and then
ext again are Corted as two conductors.

Inthe case oftwa cables that each have twa wires, the totel conductars counted
will be four

A decluction of one conductor s made when ane ar more nternally mourted
cable dlamps are used.

Study Figure 10 for more information on the devices and com panents that recire
dedtuctions in autlet hox capacty.
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Figure 10 Devioss and camponaris thatquire deductons in outt box capacty.




SLIDE 12
· Show examples of components that can be disregarded when calculating outlet box capacity.

· Demonstrate how to select the appropriate box for a typical installation and then calculate its capacity. Have the students practice selecting boxes and calculating box capacity.
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Not sl fems used n autlet baxes reduce box capacity. Such fems Include.
craunding clips and screv, wire nuts, and cable connectors inserted through
knackaut holes.

Study Figure 11 for more information on the devices and campanents that da nat
educe outlet box capacity.

Play video on Siide 12C.
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Figure 11 Hems that may be dtegardad when oalulatng outet bax capasty.
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TESTING and PERFORMANCE

· Have the students complete Active Figure 10.

· Have the students complete Review Questions 1 – 7 for Sections 1.0.0 – 3.0.0. Provide correct answers and remediation at the end of the quiz.
· Students must identify the appropriate box type and size for a given application. This can be done during the presentation of Slide 12 or at the end of the lesson. This satisfies Performance Task 1.
