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Underwriters Laboratories Inc. (UL)
333 Pfingsten Road
Northbrook, IL 60062-2096

UL Standard for Safety for Electric Gardening Appliances, UL 82

Sixth Edition, Dated June 23, 1994

Revisions: This Standard contains revisions through and including February 20, 2007.
Summary of Topics

This revision to ANSI/UL 82 includes the deletion of obsolete asbestos and cotton insulated wire
type and a clarification that sheet metal screws are not an acceptable means for securing
grounding or bonding conductors to an enclosure.

UL Standards for Safety are developed and maintained in the Standard Generalized Markup Language
(SGML). SGML -- an international standard (ISO 8879-1986) -- is a descriptive markup language that
describes a document’s structure and purpose, rather than its physical appearance on a page. Due to
formatting differences resulting from the use of UL’s new electronic publishing system, please note that
additional pages (on which no requirements have been changed) may be included in revision pages due
to relocation of existing text and reformatting of the Standard.

Text that has been changed in any manner is marked with a vertical line in the margin. Changes in
requirements are marked with a vertical line in the margin and are followed by an effective date note
indicating the date of publication or the date on which the changed requirement becomes effective.

The following table lists the future effective dates with the corresponding reference.

Future Effective Dates References
November 15, 2008 Paragraph 22.2

The revised requirements are substantially in accordance with UL's Proposal(s) on this subject dated

December 8, 2006. /ﬁ\@,/
S
The revisions dated February 20, 2007 include a reprinted title page (pagel) for this Standard. ?r\ﬁ\@\l}\
S
«<\<\*
The revisions dated April 19, 2006 editorially replace all references to UL 1020 with the refere c@\@’\UL

60691. g)\’\\

o F%Q @®>
The revisions dated December 22, 1998 were issued to change references to '847,S ard for

Thermal Protectors for Motors, to UL 2111, Standard for Overheating Protectios or Motars= UL 547 has

been withdrawn and replaced by UL 2111 . These revisions were also |§s@e to @%\/e the "Q4¢ prefix
from the flammability classifications. This type of flame classificag@%a @@bme Iig globally,
> OO®/

»

therefore there is no need to retain the "94" designation. @j@x ®L§ )

The revisions dated June 25, 1996 were issued to m\ql;g@Typ%g@ cords @@n alternative to Type W-A
cords, and eliminate the oxygen bomb test. RN e® |

\
= \X o, . . .
As indicated on the title page (page 1)A<§j§j$”ﬁL "@\&d fq@§a¢ety is an American National Standard.
Attention is directed to the note on the'title page o 'this@Q@%ﬁard outlining the procedures to be followed
to retain the approved text of thisS)ANSI/UL Standard <\
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The UL Foreword is no longer located within the UL Standard. For information concerning the use and
application of the requirements contained in this Standard, the current version of the UL Foreword is
located on ULStandardsInfoNet at: http://ulstandardsinfonet.ul.com/ulforeword.html

The master for this Standard at UL’'s Northbrook Office is the official document insofar as it relates to a
UL service and the compliance of a product with respect to the requirements for that product and service,
or if there are questions regarding the accuracy of this Standard.

UL'’s Standards for Safety are copyrighted by UL. Neither a printed copy of a Standard, nor the distribution
diskette for a Standard-on-Diskette and the file for the Standard on the distribution diskette should be
altered in any way. All of UL’'s Standards and all copyrights, ownerships, and rights regarding those
Standards shall remain the sole and exclusive property of UL.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or
transmitted in any form by any means, electronic, mechanical photocopying, recording, or otherwise
without prior permission of UL.

Revisions of UL Standards for Safety are issued from time to time. A UL Standard for Safety is current
only if it incorporates the most recently adopted revisions.

UL provides this Standard "as is” without warranty of any kind, either expressed or implied, including but
not limited to, the implied warranties of merchantability or fitness for any purpose.

In no event will UL be liable for any special, incidental, consequential, indirect or similar damages,
including loss of profits, lost savings, loss of data, or any other damages arising out of the use of or the
inability to use this Standard, even if UL or an authorized UL representative has been advised of the
possibility of such damage. In no event shall UL’s liability for any damage ever exceed the price paid for
this Standard, regardless of the form of the claim.

UL will attempt to answer support requests concerning electronic versions of its Standards. However, this
support service is offered on a reasonable efforts basis only, and UL may not be able to resolve every
support request. UL supports the electronic versions of its Standards only if they are used under the
conditions and operating systems for which it is intended. UL’'s support policies may change from
time-to-time without notification.

A
7/§\&\§S

UL reserves the right to change the format, presentation, file types and formats, delivery methods and ‘/x@\\ '
formats, and the like of both its printed and electronic Standards without prior notice. ?\ii@‘\v\x

(\i\
Purchasers of the electronic versions of UL's Standards for Safety agree to defend, indemni ,oar%) hold
UL harmless from and against any loss, expense, liability, damage, claim, or judgem Y%cludmg
reasonable attorney’s fees) resulting from any error or deviation introduced while purcgg@er is ng an
electronic Standard on the purchaser's computer system. @ \Y

Boegne
If a single-user version electronic Standard was purchased, one cop gh% an@d may be<stored on
the hard disk of a single personal computer, or on a single LAN f\géervegﬂ@\ e pené t storage
device of a multiple-user computer in such a manner that this St; A§r~ﬁy be a@e&ed by one user
at a time and for which there is no possibility of multiple ﬁé’tme
PR PR
If a multiple-user version electronic Standard was@f@ha T}i%@n?mp@ Standard may be stored on
a single LAN file-server, or on the permanent storage dgv of a ml@ user computer, or on an Intranet
server. The number of concurrent users/ghéﬂ not gﬁs@éd the(@ymber of users authorized.
Che @
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Electronic Standards are intended for on-line use, such as for viewing the requirements of a Standard,
conducting a word search, and the like. Only one copy of the Standard may be printed from each
single-user version of an electronic Standard. Only one copy of the Standard may be printed for each
authorized user of a multiple-user version of an electronic Standard. Because of differences in the
computer/software/printer setup used by UL and those of electronic Standards purchasers, the printed
copy obtained by a purchaser may not look exactly like the on-line screen view or the printed Standard.

An employee of an organization purchasing a UL Standard can make a copy of the page or pages being
viewed for their own fair and/or practical internal use.

The requirements in this Standard are now in effect, except for those paragraphs, sections, tables, figures,
and/or other elements of the Standard having future effective dates as indicated in the note following the
affected item. The prior text for requirements that have been revised and that have a future effective date
are located after the Standard, and are preceded by a "SUPERSEDED REQUIREMENTS" notice.

New product submittals made prior to a specified future effective date will be judged under all of the
requirements in this Standard including those requirements with a specified future effective date, unless
the applicant specifically requests that the product be judged under the current requirements. However, if
the applicant elects this option, it should be noted that compliance with all the requirements in this
Standard will be required as a condition of continued Listing and Follow-Up Services after the effective
date, and understanding of this should be signified in writing.

Copyright © 2007 Underwriters Laboratories Inc.
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This Standard consists of pages dated as shown in the following checklist:

Page Date
L February 20, 2007
2B April 19, 2006
A=A . e e January 7, 2000
D e e e March 14, 2002
B April 19, 2006
T March 14, 2002
B June 23, 1994
0-00 . e March 14, 2002
JOA-L0B oot December 22, 1998
L0 January 7, 2000
1 2 June 23, 1994
A e e e e e e June 25, 1996
1500 . e June 23, 1994
202 June 25, 1996
2 February 20, 2007
23 June 23, 1994
2 e December 22, 1998
2D e e June 23, 1994
282 o December 22, 1998
28-28B .. February 20, 2007
20 June 23, 1994
B0 June 25, 1996
Bl-32B . o December 22, 1998
3336 e June 25, 1996
B7-38B . January 7, 2000
B0 June 23, 1994
A0 e e e e June 25, 1996
AL-A2 e e e June 23, 1994
A3-AAA . . . December 22, 1998
AAB-AAD .. .o June 25, 1996
A5 June 23, 1994 <©
AB-ABB. ... December 22, 1998 <"
AT June 9, 1997 45"
BB June 23, 1994"
A Decembere @1598
B0 . June 25, 1996
DL D L L @rﬂune@$1994
B3 e ghs Ecembar/22, 1998
B8 . 25 . ... (3Une 23, 1994
B0 ,\@@\@1 ;;i\ .. Junei25, 1996
B0 . GO une 23, 1994
BL-B2B . 6 O @Lﬁ ...... @oo\.@. June 25, 1996
B3 e e ST R e S June 23, 1994
BA-BAB. ... . ,,)@ . .@ﬁ. R O December 22, 1998
B e NP, .@@ ............. June 23, 1994
B6. ol M\.@.“i ..... o June 25, 1996
6768A4§\\U<§Q\ﬁ® ................. December 22, 1998
BBA-TO ... G RN TR January 7, 2000
Tl AV gt e June 25, 1996
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S A LS A . . June 23, 1994
S A e June 25, 1996
S A June 23, 1994
S-S A . ot January 7, 2000
S AT -S A . . June 25, 1996
SALD-SALDB. . . it January 7, 2000
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UL 82

Standard for Electric Gardening Appliances

First Edition — March, 1973
Second Edition — February, 1974
Third Edition — May, 1977
Fourth Edition — January, 1986
Fifth Edition — December, 1991

Sixth Edition
June 23, 1994 |

The most recent designation of ANSI/UL 82 as an American National Standard
(ANSI) occurred on February 5, 2007. |

This ANSI/UL Standard for Safety, which consists of the Sixth edition with
revisions through February 20, 2007, is under continuous maintenance, whereby
each revision is ANSI approved upon publication.

An effective date included as a note immediately following certain requirements
is one established by Underwriters Laboratories Inc.

Revisions of this Standard will be made by issuing revised or additional pages
bearing their date of issue. A UL Standard is current only if it incorporates the
most recently adopted revisions, all of which are itemized on the transmittal notice
that accompanies the latest set of revised requirements. Comments or proposals
for revisions on any part of the Standard may be submitted to UL at any time.
Proposals should be submitted via a Proposal Request in UL's On-Line
Collaborative Standards Development System (CSDS) at http://csds.ul.com.
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PART 1 — ALL GARDENING APPLIANCES
INTRODUCTION
1 Scope

1.1 These requirements cover cord-connected, electrically-operated gardening appliances, such as
cultivators, edger-trimmers, and the like, rated 250 volts or less for use in accordance with the National
Electrical Code, NFPA 70.

1.2 These requirements also cover battery-operated gardening appliances.

1.3 These requirements do not cover sprayers, foggers, or equipment for use in hazardous locations as
defined in the National Electrical Code, NFPA 70.

1.4 These requirements do not cover electrically operated lawn mowers or garden tractors or their
attachments.

1.5 A product that contains features, characteristics, components, materials, or systems new or different
from those covered by the requirements in this standard, and that involves a risk of fire or of electric shock
or injury to persons shall be evaluated using appropriate additional component and end-product
requirements to maintain the level of safety as originally anticipated by the intent of this standard. A
product whose features, characteristics, components, materials, or systems conflict with specific
requirements or provisions of this standard does not comply with this standard. Revision of requirements
shall be proposed and adopted in conformance with the methods employed for development, revision, and
implementation of this standard.
1.5 revised January 7, 2000

2 Glossary
2.1 For the purpose of this standard the following definitions apply.

2.2 ACCESSIBLE PART — A part so located that it can be contacted by a person, either directly or by
means of a probe or tool, or that is not recessed the required distance behind an opening. See

Accessibility of Moving Parts, Section 8. /ﬁ\@,/
S
2.3 BASIC INSULATION — The insulation applied to live parts to provide basic protection against r\@\)@\\"\'\
electric shock. «g\i@
2.3 revised June 25, 1996 %\ S
S

2.4 CUTTER AREA — The area through which the cutting means moves and in whlgtkﬁorelg @ct
may be struck by the cutting means. W

2.5 DEAD-MAN CONTROL — A control intended to automatically mterp&@@owe)\\@eh the a@@%ng
force supplied by the operator is removed. (50 @\“ @

)
. . mf\x @ ?

2.6 DOUBLE INSULATION — An insulation system com Tof b%l sulaﬂ@@ and supplementary

insulation, with the two insulations physically separated)a d so @‘@nged th@@wy are not

simultaneously subjected to the same detenoram@ﬁﬂue%g%& such ﬁ\ perature, contaminants, and

the like, to the same degree. See Figure 2. J.,g\\\

n (\\’ @ KQ ('\ (3
98 2%
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Figure 2.1
Example of double insulation
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2.7 ENCLOSURE - That portion of an appliance that:

a) Renders all or any part that may otherwise present a risk of electric shock or injury to persons
inaccessible; or

b) Prevents propogation of flame initiated by electrical disturbances occurring within the

appliance. /\\g\(@
A @, >

2.8 FOOT PROBE — A simulated human foot. See Figure 2.2 for dimensional details. @\f\§ﬁ

@N
2.9 GROUND-SUPPORTED APPLIANCE — An appliance that, during normal operation, is su
entirely or in part by the ground. \z\\ﬁ\
2.10 GUARD - A part of an assembly provided for shielding parts that may prese%@\@%& of Qﬁ@ectnc
shock, or injury to persons.
2.11 HAND-SUPPORTED APPLIANCE — An appliance that, during nor@”\@(%p%g must beg@%pletely
supported by the user. x

m’\
2.12 LEAKAGE CURRENT - All current or currents, incl %g%j Pvely C d%urrents that may be
conveyed between exposed conductive surfaces of%@ppllance grou@@bﬁ other exposed conductive
surfaces of the appliance. \N ' @@ ﬁ\,
ot , ©
Q (\\» @K (’\@
©©®, &@
» WL
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2.13 LIVE PART — A part energized with respect to earth or energized with respect to some other part.

2.14 OPERATOR CONTROL — Any device necessary for operating an appliance including a drive-
engaging control, a movable-guide control, a drive-speed changing control, and a deflector control.

2.15 REINFORCED INSULATION — An improved basic insulation with such mechanical and electrical
qualities that it, in itself, provides the same degree of protection against electric shock as double
insulation. It may consist of one or more layers of insulating material.

2.16 SUPPLEMENTARY INSULATION — An independent insulation provided in addition to the basic
insulation to protect against electric shock in case of mechanical rupture or electrical breakdown of the
basic insulation. An enclosure of insulating material may form a part or the whole of the supplementary

insulation.

0.59 Inches \/ 50°
(15mm) 315 |nches /‘ f
‘ \ (80mm) ‘ 2.(76 Inch)es
. nches 70mm ﬂ
" ooy ( | ) @/\f\x\ﬁ
? 5.90 Inches | ﬁ«l\&
(150mm) ! @\a@
10.01 Inches (i\?\\\
PA235A (254.2mm) @9«)\,\\
A
3 Components . ~® - @{@
@@ i\/f\
. . F@
3.1 Except as indicated in 3.2, a component of a product covered by this s\a@mrd st}gl sgomply \Ith the
requirements for that component. See Appendix A for a list of standarg%@@verm@@omponen%;ggnerally
used in the products covered by this standard. g\ Q
NS o
ON g g
@k/ - o ¥ @ﬂ
@@) © ok " O~
/\'\ -~ @QO %}V
@lﬁ 6 i Qﬁ -
U /X\Q (o)
\(\\l <A (gj@
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Figure 2.2
Foot probe
Figure 2.2 revised December 22, 1998
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3.2 A component is not required to comply with a specific requirement that:

a) Involves a feature or characteristic not required in the application of the component in the
product covered by this standard, or

b) Is superseded by a requirement in this standard.

3.3 A component shall be used in accordance with its rating established for the intended conditions of
use.

3.4 Specific components are incomplete in construction features or restricted in performance capabilities.
Such components are intended for use only under limited conditions, such as certain temperatures not
exceeding specified limits, and shall be used only under those specific conditions.

4 Units of Measurements

4.1 Values stated without parentheses are the requirement. Values in parentheses are explanatory or
approximate information.

CONSTRUCTION

5 Frames and Enclosures

5.1 General

5.1.1 The frame and enclosure of an appliance shall have the strength and rigidity necessary to resist the
abuses to which it is likely to be subjected during normal service without total or partial collapse resulting
in a risk of fire, electric shock, or injury to persons due to reduction of spacings, loosening or displacement

of parts, and other serious defects.

5.1.2 Among the factors taken into consideration when judging the acceptability of a frame or enclosure
are its:

a) Mechanical strength;

REC
b) Resistance to impact; @Ai\@\\
N\
c) Moisture-absorptive properties; G«i\i@\’
R
o 3>
d) Combustibility and resistance to ignition from electrical sources; @‘/\’\\ﬁ\
. . o U@m @@)
e) Resistance to corrosion; @%/ N\
f) Resistance to distortion at temperatures to which the enclos;{@@va' bﬂe@)ﬁ&ected L@&ér
conditions of normal or abnormal use; and (8\@ . @\@ £
{(}\&@ > @T\ﬂ\ :©
g) Dielectric properties, insulation resistance, an%&@ﬁétam@@rc tra%ing% material that will
be exposed to oil, acids, solvents, reagents, g}%a ing age s, Or 0 s part of the use or
application of the appliance shall not be %@(@@el @@c ed b{ tlﬂ%@ environments, as
determined by tests. & P\Ch @\
@@ 5 @\,\, o
n/@ i @K '\@3 °
© e g @( DQ
o 4P
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5.2 Metallic enclosures

5.2.1 The thickness of cast- and sheet-metal portions of an enclosure shall not be less than the applicable

value specified in Table 5.1.

Exception:

The specifications in Table 5.1 do not apply to an enclosure found to be acceptable when

Jjudged under the considerations mentioned in 5.1.2.
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Table 5.1
Thickness of metal enclosure

Minimum thickness, inch (mm)
At small, flat, unreinforced surfaces and at
surfaces that are reinforced by curving,
Metal ribbing, or the like At relatively large unreinforced, flat surfaces
Die-cast metal 3/64 1.2) 5/64 (2.0)
Cast malleable iron 1/16 (1.6) 3/32 (2.4)
Other cast metal 3/32 (2.4) 1/8 3.2)
Uncoated sheet steel 0.026 (0.66) 0.026 (0.66)
Galvanized sheet steel 0.029 (0.74) 0.029 (0.74)
Nonferrous sheet metal 0.036 (0.92) 0.036 (0.91)

5.2.2 The material used as the enclosure shall be acceptable for use at the maximum temperature to
which it is exposed in normal use. Material exposed to temperatures in excess of 80°C (176°F) shall be
investigated with respect to aging to determine whether it is acceptable for the purpose. See 6.1.

6 Polymeric Enclosures

6.1 An enclosure formed of polymeric material shall either:
a) Comply with the requirements for Materials not Classed HB, Section 43; or
b) Be classed HB in accordance with the Standard for Tests for Flammability of Plastic
Materials for Parts in Devices and Appliances, UL 94, and comply with the requirements for
Polymeric Materials Classed HB, Section 44 and, if applicable, with the requirements for High

Current Arc Ignition Test, Section 45.

Exception No. 1: An enclosure formed of polymeric material classed HB or less flammable is acceptable
without further test provided the appliance complies with all of the following:

a) All live parts within the enclosure are acceptably insulated or have acceptable internal
enclosures independent of the outer polymeric enclosure;

ﬂ
<&
b) All leads connecting components inside the enclosure are mechanically secured so that 4/@\\\
displacement of any component resulting from degradation of the polymeric material will not @\3@“&\
cause a stress on the junction between a lead and a terminal of the component. A componer ?N\
having integral leads is to be subjected to strain relief tests if such tests are not othen/vgs@ 2
part of the required test procedure for the component; and @\\)
<D
c) The power supply cord strain relief does not depend upon the enCIOSU@\NQ iu{i
Exception No. 2: An enclosure formed of polymeric material classed H@tlg% cefrftﬁhes W/tlé;@(ﬂ of the
requirements for Materials not Classed HB, Section 43, except for @A ame ance test
described in 43.4.1 — 43.4.6 is acceptable provided all live p lth/ encl re acceptably
insulated or have acceptable internal enclosures /ndependegm “the @i&éﬁ}poly%e nclosure
Exception No. 3: An enclosure formed of matena@@f@s%ed X@Q’ ?71)933 ﬂ@@ ble need not be subjected
to the flame resistance test described in 43. 4 %i‘? 4.6 provided th %f(ness of the enclosure is not less
than the minimum thickness for which th e erial c/ass
@OQ > 6 1 revised Janua@@ @(390
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7 Handles
7.1 An appliance shall have a handle or handles that permit grasping the appliance with both hands.

Exception: An appliance that is manipulated with one hand, such as grass shears, may have only one
handle.

7.2 Other than as noted in 7.4, the handles or surfaces most likely to be grasped by the user during the
normal operation of an appliance shall be made of or covered with an insulating material that complies
with the requirements in 7.5, the Handle Tests, Section 34, and the dielectric voltage withstand test in
accordance with 74.1 and entry 2 of Table 74.1.

7.2 revised June 25, 1996
7.3 With reference to 7.2, examples of surfaces that are likely to be grasped by the user during normal
operation include a lever, handle, or button for a switch or other operator control. Surfaces of a guard for
a switch or other operator control are also included if located where likely to be grasped.

7.4 The outer surfaces of a handle or other area likely to be grasped during normal operation shall not be
of electrically conductive material, unless:

a) Insulation complying with the requirements in 74.1 and entry 2 of Table 74.1 is interposed
between the surfaces likely to be grasped and:

1) The cutting member; and
2) Any metallic guard for the cutting member; and
b) Surfaces likely to be grasped:
1) Are double-insulated from live parts; or
2) Do not enclose electrical components and are separated from all dead metal parts

that enclose electrical components by insulation complying with the requirements in
74.1 and entry 2 of Table 74.1.

A
7.4 revised June 25, 1996 =&
/\/@\\ ‘
7.5 The insulating material mentioned in 7.2 shall be of a type and thickness that make it acceptable i\,
the sole insulation between a live part and a dead metal part. If it overlies and is in intimate contagt:w
dead metal, the insulating material shall not be less than 5/64 inch (2.0 mm) thick. oﬁ\ S
S
Exception: The thickness of the insulating material may be less than 5/64 inch if the @a@serlal /s@%d to
be acceptable when evaluated in accordance with 5.1.2. @ W
) @
N e R
@ é\L K‘\\f ’ b
i
Nﬂf\ @ B> @
Mg@? oY oV
SN @@U g\,m
@®<& <\ - o ’
'\@ @\Q - (3 o
< g @@ ©
o)
oL N
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8 Accessibility of Moving Parts

8.1 Specific tests, markings, guards, and the like, are detailed for some appliances, but such detailed
requirements apply to more or less common constructions and specific features. Other appliances not
contemplated herein are to be given appropriate consideration regarding compliance with these detailed
requirements.

8.2 There are risks of injury to persons inherent in some appliances that, if completely eliminated, would
defeat the utility of the appliance. The requirements in this section are intended to reduce the risks, while
retaining the normal function of such an appliance.

8.3 If various functional attachments are available for use with a basic appliance, each attachment is to
be considered individually.

8.4 An enclosure, a frame, a guard, a handle, or the like, shall not be sufficiently sharp to constitute a risk
of injury to persons in normal maintenance and use.

8.5 A moving part shall be guarded or enclosed to reduce the likelihood of injury to persons.
8.6 Among the factors to be considered when judging the acceptability of an exposed moving part are:
a) Degree of exposure necessary to perform its intended function;
b) Sharpness of the part;
¢) The likelihood of unintentional contact with the part;
d) The speed of the part; and

e) The likelihood that a part of the body could be endangered, or that clothing could be entangled,
resulting in a risk of injury to persons.

8.7 Some guards provided over moving parts are required to be self-restoring. Other features of guards
that are to be considered include:

<&
S

a) Removability without the use of a tool; (‘\/ﬂ@\\

N\
b) Removability for servicing and likelihood of replacement; G«i\i@\’
R
o 3>
c) Strength and rigidity; (d)/\/\\ﬁ\
o O )
ac® O
d) Completeness; and @%/ Ve
f’ @
e) Creation of a risk of injury to persons, such as a pinch pomt,@@d r@ S|ty fcgrﬁ@@dmonal
handling because of the increased need for servicing, such a@ anl ﬁiﬁjamm%@ d the like
s O
8.8 An opening in a guard or enclosure around a mOV|ng§§@ﬁ¢apabI§i§§cau5|@ilmu Yy, such as a cutting
tool, a fan, a pulley, a gear, a chain, or the like, shall h@>v mensm@@ than 1 inch (25.4 mm).
> (A&Ej’ 7
Exception: This requirement does not app X@&a}‘? opgn “for cut@gx\edges or a discharge chute of an
appliance. . /\{\\ @& g (ﬁ © °
@ D
@® «@v
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8.9 The unobstructed distance from the opening to the moving part mentioned in 8.8 shall not be less
than 8D minus 1.5 inches (38 mm), in which D is the minor dimension of the opening in inches (mm).

Exception: A fan is considered to be acceptably guarded if the blade cannot be contacted with the probe
illustrated in Figure 9.2.

8.10 An enclosure or guard over a rotating part and a discharge guide or deflector shall be sufficiently
complete and shall have such strength as to:

a) Contain and deflect a part that, because of breakage or other reasons, may become loose or
separated from the rotating part; and

b) Retain a foreign object that may be struck and propelled by the rotating part.

8.11 If the breakage or deformation of an enclosure, a frame, a guard, and the like, could result in a risk
of injury to persons, the material of the part shall have the properties necessary to withstand the expected
loading conditions.

8.12 A device that automatically starts an appliance, such as a timer, an automatically reset
overload-protective device, or the like, shall not be employed unless it can be demonstrated that automatic
starting will not result in a risk of injury to persons.

9 Accessibility of Live Parts
9.1 General

9.1.1 Electrical parts of an appliance shall be located or enclosed to reduce the likelihood of unintentional
contact with uninsulated live parts. Insulated brush caps do not require additional enclosure.

9.1.2 An opening anywhere in the enclosure of a hand-supported appliance, or in the handle portion, the
area likely to be handled in guiding during normal operation, of an appliance that normally rests on the
ground and is guided by the handle is acceptable if the probe of Figure 9.1, when inserted as far as
possible into the opening:

a) Does not enter the opening for a distance of more than 1/8 inch (3.2 mm); and </\§\@
b) Does not touch any uninsulated live part or film-coated wire. ?r\@@‘"\
S
S
9.1.3 With reference to the requirement in 9.1.1 and except as indicated in 9.1.2, an opemng c@é{ble
of being used when: u)

N @
a) A probe as illustrated in Figure 9.2 cannot be made to touch any unln d I|§§ or any

film-coated wire when inserted through the opening in any pOSSIb|e d| on u appreciable
force; and <\ S
é\L C b;ﬁ
b) A probe as illustrated in Figure 9.3 cannot be mad @)uc unmsw? ve part when
inserted through the opening in any possible dlre{g@ﬁmsmg «\(Q, prec%ble rce.
9.1.3 effective 1 199@39\{) Qv
<N e® -
T 9 g
o ad® %,
\(\\l <A (gj@
o> )
oL QB
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Figure 9.1
Probe for hand-supported enclosure

Figure 9.1 effective August 1, 1996
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Figure 9.3
IEC test pin

Figure 9.3 effective August 1, 1996
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Opening in enclosure
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9.1.4 The opening illustrated in Figure 9.4 is acceptable if, within the enclosure, there is no uninsulated
live part or film-coated wire:

a) Less than X distance from the perimeter of the opening; and

b) Within the volume generated by projecting the perimeter distance X normal to its plane.
X equals five times the diameter of the largest round rod that can be inserted through the opening, but not
less than 4 inches (102 mm). In evaluating an opening, any barrier located within the volume is to be
ignored unless it intersects the boundaries of the volume in a continuous, closed line.
9.1.5 During the examination of an appliance to determine compliance with the requirements in 9.1.1, a
part of the outer enclosure that may be removed without the use of a tool by the user of the appliance, to
permit the attachment of accessories, to allow access to means for making operating adjustments, or for
another reason, is to be disregarded — that is, it will not be assumed that the part in question reduces the
risk of electric shock unless marked in accordance with 52.5.

9.1.6 A latch or fastener that is intended to be opened by use of a coin or the like is considered to be
capable of being opened without the use of a tool.

9.2 Assembly screws

9.2.1 An assembly screw in the area likely to be grasped that secures a covering of insulating material to
a metal enclosure and threads into a metal enclosure containing electrical components or into a metal
enclosure that contacts another metal enclosure containing live parts shall:

a) Not be accessible to the probes illustrated in Figure 9.2 and Figure 9.3 when inserted; or

b) Be recessed at least 1/8 inch (3.2 mm) behind the outer surface of the insulating material if
the opening will not admit a 3/8 inch (9.5 mm) diameter rod.

9.2.1 effective August 1, 1996

10 Mechanical Assembly
ﬂ
10.1 General (&

K
10.1.1 An appliance shall be assembled so that it will not introduce a risk of fire, electric shock, or mwag@\@
to persons due to vibration during normal operation. \
@j 38

10.1.2 Except as noted in 10.1.3 and 10.1.4, a switch, a lampholder, an attachment-plug @%pt le, a
plug connector, or other component that is handled by the user shall be mounted se@;ﬁeﬂy andfs Il be

prevented from turning by means other than friction between surfaces. @ )
@Y L © .
10.1.3 A switch need not be prevented from turning if all four of the fo g\@/% cg@@bns are @
P\
a) The switch is of a plunger, slide, or other type thakﬂ@%s to rota@m%en operated. A
toggle switch is considered to be subject to fo%g@ hat tg?ﬁ&\ turn gt@e switch during normal
operation of the switch. \@; {5\[) @v
e® W
)
b) The means of mounting the swﬂgtﬁﬁf\rakes;guﬁﬁely thﬁaﬂeratmn of the switch will loosen the
switch. A/\\i\ 20 @ © °
@ D
OO «@v
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c) Spacings are not reduced below the minimum acceptable values if the switch rotates.

d) Normal operation of the switch is by mechanical means rather than by direct contact by
persons.

10.1.4 A lampholder of the type in which the lamp cannot be replaced, such as a neon pilot or an indicator
light in which the lamp is sealed in a nonremovable jewel, need not be prevented from turning if rotation
cannot reduce spacings below the minimum acceptable values.

10.1.5 With reference to the requirement in 10.1.2, a properly applied lock washer is acceptable as the
means of preventing a small stem-mounted switch or other device having a single-hole mounting means
from turning.

10.1.6 An adhesive that is used to secure a part which if dislodged would result in a risk of electric shock,
fire, or injury to persons shall comply with the requirements for adhesives in the Standard for Polymeric
Materials — Use in Electrical Equipment Evaluations, UL 746C.

10.1.7 The requirement in 10.1.6 also applies to an adhesive used to secure a conductive part that may,
if loosened or dislodged:

a) Energize an accessible dead metal part;

b) Make a live part accessible;

¢) Reduce spacings below the minimum acceptable values; or
d) Short-circuit live parts.

10.1.8 A gardening appliance shall be so constructed that user-maintenance can be accomplished
without the likelihood of:

a) Pinching leads;
b) Reducing spacings to values less than those indicated in Table 21.1;

c) Mislocating or damaging the means for accomplishing strain relief; and

d) Mislocating or damaging a guard or other similar device. <§®\’

@9

10.1.9 User-maintenance is considered to consist of inspection of or replacement of mot @%shes or
fuses and other service that is recommended in the instruction manual to be perforr&qgrby th @er It
does not include maintenance that the instruction manual recommends be done@x h@li@d service

ersonnel. )

" Aﬁ Y @
10.1.10 Compliance with the requirements in 10.1.8 may be accom @%d u‘tlng of eg provision
of wire channels, provision of locating wells for components, usg@@pé‘r@%&l of r Pg&ms securing of
components, and other means. @QN \, > f\ﬂ

10.1.11 Routing as mentioned in 10.1.8 is acce 6;31 @Dﬁruc such that, after the wire has
been put into the intended position prior t@&eassem g the nlng appliance, the reassembly
procedure will not result in the wire cont@@‘iﬁg a g part@ being pinched. This does not mean that
the wire must be of such length orcs)@&amped that it c%@&%each the pinch point or the moving part.

of
)7
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10.1.12 A gardening appliance employing a soft rubber, neoprene, or polyvinyl chloride pressure pad to
hold down or maintain permanent position of an electrical part, such as a motor, to provide for intended
functioning of the appliance is to be tested in accordance with 40.2. If the pressure pad is exposed to
grease, it is also to be tested in accordance with 40.3.

Exception: The test is not required if a risk of fire or electric shock does not result from deterioration of
the pad as determined by the test in 40.1.

10.2 Appliances shipped partially disassembled

10.2.1 Except as noted in 10.2.2, an appliance shall be completely assembled before being shipped from
the factory.

10.2.2 An appliance may be shipped from the factory partially disassembled to facilitate packaging if:

a) All parts for assembly that are necessary for the operation of the appliance are provided in one
carton;

b) Proper assembly can be readily accomplished without introducing a risk of fire, electric shock,
or injury to persons;

c) Clear and detailed assembly instructions are provided;

d) Internal electrical connections that must be made in the field are made by plug and receptacle
connections only and do not require rearrangement of components or wiring; and

e) The appliance is marked in accordance with 52.7, if a required guard is shipped from the
factory detached.

11 Protection Against Corrosion

11.1 Iron and steel parts shall be protected against corrosion by enameling, galvanizing, plating, or other
equivalent means if the corrosion of such unprotected parts would be likely to result in a risk of fire, electric
shock, or injury to persons.

Exception No. 1: Surfaces of sheet steel and cast-iron parts within an enclosure need not be protected x@\\
against corrosion if the oxidation of iron or steel due to the exposure of the metal to air and moisture /s@\@
not likely to be appreciable. The thickness of the metal and the temperature are also factors. & <§\N

N o

Exception No. 2: Bearings, laminations, or minor parts of iron or steel, such as washers, sc@@ and the

like, need not be protected against corrosion. «®° @f Q)
/\G i\/)
11.2 If the leakage of a liquid from inside of a container provided as a part o@ app ay result in
a risk of fire, electric shock, or injury to persons, the container shall bp\g‘) ate{@al, hat is @étam to
corrosion by the liquid it is intended to hold. ‘80 (ﬁ\w r\’
)
m{\x @K§ @
9 & ¢t
1@® oY oV
W @@U g\,m
@@lﬁ& {1 - o ’
'\@ @\Q - (3 o
<8 g S
o)
oL N
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12 Supply Connections
12.1 Power supply cord

12.1.1 An appliance shall be provided with a power supply cord that cannot be damaged or impaired by
any cutting edges, blades, belts, or rotating parts of the appliance.

Exception: An appliance may employ a motor attachment plug for connecting an extension cord.

12.1.2 A power supply cord shall not be less than 8 inches (203 mm) nor more than 18 inches (457 mm)
long.

12.1.3 An appliance intended for use with an extension cord shall not be provided with terminal pins that
will accommodate a standard flatiron or appliance plug.

12.1.4 A flexible power supply cord provided with an appliance shall be:
a) Type SW-A, SOW-A, STW-A, STOW-A, SJW-A, SJIOW-A, SJITW-A, or SITOW-A; or

b) Type SW, SOW, STW, STOW, SJW, SJIOW, SJTW, or SJTOW.
12.1.4(b) acceptable alternative to 12.1.4(a) until 12.1.4(b) supersedes 12.1.4(a) effective July 2, 1998

12.1.5 The flexible cord used in a cord set provided with, or made available for use with, an appliance
shall be one of the types specified in 12.1.4.

12.1.6 A flexible cord shall be acceptable for use at a voltage not less than the rated voltage of the
appliance, and shall have an ampacity not less than the current rating of the appliance.

12.2 Attachment plug

12.2.1 An attachment plug shall be rated for use at a current not less than the rated current, and at the
rated voltage of the appliance. If the appliance is acceptable for being adapted for use on two or more
different values of voltage by field-alteration of internal connections, the attachment plug provided with the
appliance shall be rated for the voltage for which the appliance is connected when shipped from the

~
factory. See 51.6. ) \@/\\s\g\ﬁ
S
12.2.2 The attachment plug shall be of the polarized- or 3-prong grounding-type. (<®@®
Effective date for 12.2.2 changed from May 2, 1994 to August 1, 1996 @)“\;\ '
/\(\\\ﬂ\ -
12.2.3 A three- to two-wire grounding adapter shall not be provided with an appliance. _ @\' S
= \ViR
12.2.4 An attachment plug may be of the locking type. NS Q v

@ﬁ <3\ @
12.2.5 A ground-supported appliance shall be constructed so that th%\@?ﬁ conrjee
cord will not touch the ground when the handle is in a normal op%\@ﬁ?\g po

O B>

OO

12.2.6 An attachment plug on the supply cord of an appl@&a shal@b?ﬂ:onstr@@d SO that when inserted
in the connector of an extension cord, the blades7 ith not be rg|z they are inaccessible to
contact by persons. See Attachment Plug Test%§é\t‘tlon %@@)

u A >
12.3 Strain relief Q\Q/\\F\ <\X @“@
NoSs o
12.3.1 Strain relief shall be prov@d so that-&a stress Oh a flexible/cord will not be transmitted to terminals,
splices, or internal wiring, in-the appliance or-in a, fitting, such, as an-attachment-plug; an appliance plug,

or the like. Documents

12.3.2 A metal strain-relief clamp or band without auxiliary protection is acceptable with a d%ﬂf\elr”gﬁﬁf)@ha”ng Hub
cord unless it is judged that the clamp may damage the cord insulation.
Full document details: UL 82 2007
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12.3.3 Means shall be provided so that the flexible cord cannot be pushed into the appliance through the
cord-entry hole if such displacement is likely to subject the cord to mechanical damage or to exposure to
a temperature higher than that for which the cord is rated, or is likely to reduce spacings, such as from a
live part to a metal strain-relief clamp, below the minimum acceptable values.

12.4 Bushings

12.4.1 The edges of the entry hole for the power supply cord, including the cord-entry hole in a bushing,
shall be smooth and free from burrs, fins, and sharp edges. Unless an insulating bushing of a material
that has been found acceptable for the application is provided, the hole in the metal in which the bushing
is mounted shall be smooth and free from burrs, fins, and sharp edges.

13 Live Parts

13.1 A current-carrying part shall be made of aluminum, silver, copper, a copper alloy, or other material
acceptable for the purpose.

13.2 Stainless steel or plated iron or steel is capable of being used for a current-carrying part that is:
a) Within a motor or associated governor; or

b) Permitted in accordance with 3.1.
13.2 revised June 25, 1996

13.3 An uninsulated live part and its support shall be secured to the base or mounting surface so that it
will be prevented from turning or shifting in position if such motion may result in a reduction of spacings
below the minimum acceptable values.

13.4 Friction between surfaces is not acceptable as the sole means to prevent the turning of a live part.
A properly applied lock washer or a factory-assembled press-fit is acceptable for this purpose.

14 Internal Wiring - Electrical Connections
14.1 General

S
14.1.1 The wiring and connections between parts of an appliance shall be acceptably protected or (‘Qj@\

enclosed.
(\i\?\

Exception: A length of flexible cord may be employed for external connections if erXIblllty is ,Q\Qc@ssary
in the application. See 14.1.2 and 14.1.4. ;)
@ gV
14.1.2 A flexible cord used for external interconnection as mentioned in the exc @@1 to @ ii shall be
shings and

one of the types of cord specified in 12.1.4 or the equivalent, and shall b;%@\ndegz
strain relief in accordance with 12.3.1 — 12.4.1 and Strain Relief Tests, %\@ﬂb SSA@}éSS the }‘ructlon
is such that the cord will be protected from stress and motion. \(@ S § R\ S

o\

L/\> o
14.1.3 Insulated wires may be bunched and passed thrg@@% smglé@a eni (%a@ a metal wall within the
enclosure of the appliance. RS {’%‘ QWY
4% @)&ﬂ g @V

14.1.4 With reference to exposure of mtern@@&n gh op%n |n the enclosure of an appliance,
the protection of the wiring required in s corét&éred tg@mf if, when judged as if it were film-coated

wire, the wiring would be accep &@@ éccordance wmﬁ}@ and 9.1.3. No wiring is to be located where
it is likely to be contacted by the'us

Documents

Document Sharing Hub

Full document details: UL 82 2007


http://www.avadocuments.com/doc/ul-82-2007
http://www.avadocuments.com/doc/ul-82-2007

22

ELECTRIC GARDENING APPLIANCES - UL 82

FEBRUARY 20, 2007

14.1.5 Internal wiring shall not be located near a hole in the appliance where it can be damaged by a
screw, nail, or other device intended to support the appliance.

14.1.6 Wiring inside an appliance that might otherwise be subjected to mechanical damage shall be in
armored cable, conduit, or electrical metallic tubing, or shall otherwise be protected.

14.1.7 Wiring shall be protected from sharp edges including screw threads, burrs, fins, moving parts, and
the like that may cause abrasion of the insulation on conductors.

14.1.8 A screw (including the blunt-end type) used in the assembly of a 2-piece tube handle shall not
terminate in the wireway. A through screw used to assemble a 2-piece tube handle shall not have threads
exposed in the wireway.

Exception: A screw or screw threads may be exposed in the wireway if the wires in the wireway are
enclosed in sleeving that has been investigated and found to be acceptable for the application.

14.1.9 Insulated internal wiring shall be acceptable for the application when considered with respect to:

a) The temperature and voltage to which the wiring is likely to be subjected;

b) Exposure to oil, grease, or other substances likely to have a deleterious effect on the

insulation;

c) Exposure to moisture; and

d) Other conditions of service to which it is likely to be subjected.

14.1.10 Thermoplastic-insulated wire and neoprene-insulated wire employed for internal wiring shall be
standard building wire or acceptable appliance wiring material (see 14.1.9 ) and shall comply with Table

14.1.
Table 14.1
Characteristics of internal wiring
S
Insulation Nominal thickness of insulation, Braid or jacket Nominal thickness of braid or jacket, @/\f\_\\)
inch (mm) required inch | (mm) i\@ '

Thermoplastic 1/32 (0.8) No - N @,@

Neoprene 1/64 (0.4) Yes 1/64 . 4)€«< O

Rubber 1/322 (0.8) Yes? 1/642 f@\4)3

@ For heat-resistant rubber, other than a silicone type, the insulation thickness shall not be less than 3/64 inch (l.éj}ﬂn) and no

braid is required. O A@r /§<n®

QA \J©
14.1.11 Deleted February 20, 2007 N?ﬂ‘ :
&0 %@W\\
14.1.12 Insulating tubing employed in place of wire insulation shall bg@cce% ) or th}e\@ph ation and
shall have a nominal wall thickness of at least 1/32 inch (0.8 m @@ ' @
@\\J/ q Qi\\ f\ﬂ
&% v \
\N o®
SR @\
&> o
e C@ Q °
N A s(gj’é
~ Q
o N
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14.2 Splices and connections

14.2.1 Each splice and connection shall be mechanically secure and shall provide electrical continuity. A
soldered connection shall be made mechanically secure before being soldered if breaking or loosening of
the connection may result in a risk of fire or electric shock. Consideration shall be given to vibration and
the like when judging the acceptability of electrical connections.

14.2.2 An open-end spade lug is not acceptable unless additional means, such as upturned lugs or the
like, are provided to hold the lug in place should the wire-binding screw or nut become slightly loosened.
In any case, an ordinary open-end lug with a lock washer is not acceptable.

14.2.3 A splice shall be acceptably insulated if permanence of spacings between the splice and other
metal parts may not be maintained.

14.2.4 The insulation on a splice shall be at least 1/32 inch (0.8 mm) thick. In determining if splice
insulation consisting of coated-fabric, thermoplastic, or other tubing is acceptable, consideration is given
to such factors as its dielectric properties, heat- and moisture-resistant characteristics, and the like.
Thermoplastic tape wrapped over a sharp edge is not acceptable.

14.2.5 The means of connecting stranded internal wiring shall be such that loose strands of wire cannot
contact live parts of opposite polarity and dead metal parts.

14.2.6 Aluminum conductors, insulated or uninsulated, used as internal wiring, such as for
interconnection between current-carrying parts or as motor windings, shall be terminated at each end by
a method acceptable for the combination of metals involved at the connection point.

14.2.7 With reference to 14.2.6, a wire-binding screw, a pressure wire connector, and the like, used as a
terminating device shall be acceptable for use with aluminum under the conditions involved — for example,
temperature, heat cycling, and vibration.

15 Electrical Insulation

15.1 Insulating washers, bushings, and the like, and bases or supports for the mounting of live parts shall
be made of a moisture-resistant material, such as glazed porcelain, phenolic, cold-molded composition, )
or other material acceptable for the application, that will not be adversely affected by the temperatures to 7/,&\@
which they will be subjected under conditions of actual use. ‘/x@\\ '
15.2 Ordinary vulcanized fiber may be used for insulating bushings, washers, separators, and bamg{(@
but not as the sole support for uninsulated live parts if shrinkage, current leakage, or war g@)\ﬁiay
introduce a risk of fire or electric shock. Thermoplastic materials may be employed if inv ”“g ted and
found to have the necessary physical strength and rigidity, resistance to heat, resistance J@lame
propogation, dielectric strength, and other properties acceptable for the applicatio@,é)&?’fith@éw%perties
are to be considered with respect to the effects of thermal aging. @”@ S S
. e~ o e
15.3 A molded part shall have the necessary mechanical strength @ng@@@ WIttht\ % resses of
normal service. A brush cap shall be protected, by recessing g{@ r , from %&lanical damage
that may occur during normal use unless the part has the S@@Hgth necessary towithstand the abuses to
which it is likely to be subjected. See Brush Cap TengS ction %@;ﬂ ' Q®
R g NN

PN @ e® -
" o ‘ <6> = \3
&> ot °,
C Ai@ ‘ @K / m@%\@
O Nk
o N

3
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16 Motors
16.1 General

16.1.1 A motor shall be acceptable for the application, and shall be constructed to handle the maximum
normal load of the appliance as described in 28.4 and 28.5 without introducing a risk of fire, electric shock,
or injury to persons.

16.1.2 A motor winding shall resist the absorption of moisture.

16.1.3 With reference to the requirement in 16.1.2, fiber slot liners, cloth coil wrap, and similar
moisture-absorptive materials shall be impregnated or otherwise treated to resist moisture absorption.
Film-coated wire is not required to be additionally treated to prevent absorption of moisture.

16.1.4 An overcurrent-protective device shall not open the circuit during normal operation of the
appliance.

16.1.5 A brush-holder assembly shall be constructed so that when a brush is worn out — no longer
capable of performing its function — the brush, spring, and other parts of the assembly are retained to the
degree necessary not to cause:

a) Accessible dead metal parts to become energized; and
b) Live parts to become accessible.
16.2 Overtemperature protection

16.2.1 The motor of a shredder or shredder-bagger shall be provided with a manually reset locked-rotor
overtemperature-protective device or equivalent protection.

16.2.2 A motor employing a protective device that complies with the requirements for locked-rotor
protection specified in the Standard for Overheating Protection for Motors, UL 2111, is considered to
comply with 16.2.1.

16.2.2 revised December 22, 1998
17 Switches and Controls <

. . . . . >
17.1 A switch or other control device shall be provided in an appliance to control the motor. The %I@
or control device shall be acceptable for the application, and shall have a voltage and curren ?@t
less than the corresponding values of the load that it controls. {@

17.2 A switch shall be located or protected so that it is not likely to be oper ﬁd@%ntewﬁaﬁ‘ly during
intended use of the appliance. ;\@ ) @

SO 5B

17.3 A switch shall be located or guarded so that an appliance c&g\s@@)e %@ﬁﬁf%ed bym’

a) Placing the appliance in any at-rest position %g@%t a %Iéize contqyz@rea surface that may be

encountered in actual use; or \@; {5\[) Qv
g P

b) Actuating the switch by wregularg@ﬁaces r%és Whlgh %% appliance may be moved.
/f\

/X\

\\\
17.4 All switches shall operate r%%@f%y finger pressug:@@ﬁs\> the appliance held in the intended manner.

17.5 An appliance shall not employ a through-cord switch.
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17.6 A single-pole switch in an appliance employing a polarized attachment plug shall be connected in
the conductor not intended to be grounded.

17.7 All operator controls shall be readily operable from the location intended to be assumed by the
operator.

17.8 A self-propelled appliance and an appliance that, because of its function, tends to be self-propelled
(for example, a cultivator) shall be provided with a momentary-contact switch or a dead-man control for
disengaging the propelling drive to prevent movement of the appliance when it is unattended. No means
for locking the switch in the on position shall be provided.

17.9 A reversing switch shall not be provided on an appliance that, because of its function, tends to be
self-propelled.

Exception: On a cultivator, a momentary contact reversing switch that cannot be locked on may be
provided for an auxiliary function not intended to be continuous provided that the function, the location,
and the operation of the switch make it unlikely that the product will be operated in the reverse direction
for a time longer than is necessary to perform the intended auxiliary function.

18 Lampholders

18.1 A lampholder shall be constructed or installed so that uninsulated live parts other than the lamp
contacts will not be exposed to contact by persons removing or replacing lamps in normal service.

18.2 The screw shell of each lampholder shall be connected to:
a) The conductor of the flexible cord intended to be grounded; or

b) The same conductor of the flexible cord in the absence of a conductor intended to be
grounded.

19 Capacitors

19.1 A capacitor provided as a part of a capacitor motor and a capacitor connected across the line — such

~

as a capacitor for radio-interference elimination — shall be housed within an enclosure or container such /g\@
that, should breakdown of the capacitor occur, the plates will not be subject to mechanical damage and ®\
there will be no emission of flame or molten material. The construction shall comply with one of the@@?
following: ﬁ §®

a) The capacitor container shall be of sheet steel not less than 0.020 inch (0.51 mm)@\i’& or shall

be constructed to afford equivalent protection; ®9 ff Q)

/\G i\/)

b) A capacitor having a sheet-steel container less than 0.020 mch I acceptable

material shall be mounted in an enclosure that houses other g@_{(s .of e@(ﬁﬁllance f&&that is

acceptable for the enclosure of live parts; w N ﬂ\@\“ r\’

\
c) The individual enclosure of an electrolytic ¢ ‘Pﬁﬁfw wnh@@ns forﬁg/eﬂt%g shall reduce the
likelihood of mechanical damage only, and no@%n / losure ,@O( ess is specified; or
e©

d) The individual enclosure of an ele@&olytlc gaﬁécnor no@%\vlded with means for venting and
with an opening more than 1/16@}&1 (1. (’{l‘@fﬁ WIdQ"EJe‘Yween the capacitor enclosure and the
motor shall comply with tp%(j%qwrements in @@{Qz and no minimum enclosure thickness is
specified.
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19.2 The voltage rating of a capacitor other than a motor-starting capacitor shall be at least the maximum
steady-state potential to which the capacitor is subjected during operation of the appliance.

20 Printed Wiring Boards

20.1 A printed wiring board included as part of the circuitry of a gardening appliance shall comply with
requirements in UL 796, the Standard for Printed Wiring Boards. The printed wiring board shall have a
flammability rating of V-1 or better as determined by an evaluation to UL 94, the Standard for Tests for
Flammability of Plastic Materials for Parts in Devices and Appliances.

Exception: A printed wiring board positioned inside an enclosure or compartment having a 5V rating in
accordance with UL 94 may have a flame rating of HB.

20.1 revised December 22, 1998
21 Spacings

21.1 The spacing between uninsulated live parts of opposite polarity and between uninsulated live parts
and a dead metal part that is exposed to contact by persons or that is grounded shall not be less than the
applicable value specified in Table 21.1 for alternating-current circuits. If an uninsulated live part is not
rigidly fixed in position by means other than friction between surfaces, or if a movable dead metal part is
in proximity to an uninsulated live part, the construction shall be such that the minimum acceptable
spacing will be maintained in all possible positions of the movable part.

Exception No. 1: This requirement does not apply to the inherent spacings of a component of the
appliance, such as a snap switch. Such spacings are judged on the basis of the requirements for such
components.

Exception No. 2: This requirement does not apply to the commutator, the brush assembly, or the jumpers
that short-circuit the brushes of a repulsion, repulsion-induction, or repulsion-start induction motor. Any
uninsulated conductor of the rotor circuit is regarded as a dead metal part with respect to the stator circuit,
and the appropriate spacing is required between uninsulated stator and rotor conductors.

21.1 revised June 25, 1996

21.2 In applying Table 21.1 to an appliance incorporating two or more motors of different sizes, the
spacings inside each motor are judged on the basis of the size of that motor, and the spacings elsewhere
in the appliance are judged on the basis of the size of the largest motor in the appliance.

21.3 If an isolated dead metal part is interposed between or in close proximity to:
a) Live parts of opposite polarity; V)

b) A live part and an exposed dead metal part; or S
) p p p fﬂ - c©
c) A live part and a dead metal part that may be grounded; C\L \%Q B;gr
O o é\@ @
the spacing may be no less than 3/64 inch (1.2 mm) betwee 3‘1& iso Mead me@“part and any one
of the other parts previously mentioned, provided the sun@@q c?fw betw&ﬁﬁ the isolated dead metal
part and each of the other two parts is not less th@g@he apgll I@%@bécmed in Table 21.1. See

Figure 21.1. @\@) -
@‘f\/ﬁ el

21.4 Primary-circuit spacings apply t econdaf cwcwts;@pplled by a transformer winding having a
maximum available volt-ampere 60 or more at a ?%Alal greater than 100 volts. The spacings in all
other secondary circuits are to b judged onthe basis of the dielectric voltage withstand test described in
29.1.
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Table 21.1

Minimum acceptable spacings

Minimum spacings, inch (mm)

Potential Motor diameter 7 inches (178 Motor diameter more than 7
involved, mm) or less & inches (178 mm) &
volts Part involved Over surface Through air Over surface Through air
0-125 Between commutator bars or 3/32 3/32 3/16 1/8
collector rings of a motor and
the motor shaft and (2.4) (4.8) (3.2)
laminations
Elsewhere in the appliance 3/32 3/32 1/4¢ 1/8¢
(6.4)
126 — 250 Between commutator or 3/32 3/32 3/16 3/16
collector rings of a motor
Elsewhere in the appliance 3/32 3/32 1/4¢ 1/4¢

& This is the diameter, measured in the plane of the laminations, of the circle circumscribing the stator frame,
excluding lugs, fins, boxes, and the like, used solely for motor mounting, cooling, assembly, or connection.

b Spacings not less than 3/32 inch are acceptable throughout a universal motor.
€ Film-coated wire is considered to be an uninsulated live part. However, a spacing not less than 3/32 inch (over
surface and through air) between film-coated wire, rigidly supported and held in place on a coil and a dead metal part
is acceptable in an appliance.

21.5 Deleted June 25, 1996

21.6 An insulating liner or barrier of vulcanized fiber or similar material employed where a spacing would
otherwise be less than the minimum acceptable value shall be no less than 1/32 inch (0.8 mm) thick, and
shall be located or be of such material that it will not be adversely affected by arcing.

Exception:

Vulcanized fiber not less than 1/64 inch (0.4 mm) thick may be used in conjunction with an

air spacing of not less than 50 percent of the minimum acceptable through-air spacing.

21.7 An insulating liner or barrier of a material other than that mentioned in 21.6 may be used if, upon
investigation, the material is found to be acceptable for the application.

21.8 The spacings between an enclosure of polymeric material classed HB in accordance with the
Standard for Tests for Flammability of Plastic Materials for Parts in Devices and Appliances, UL 94, and:

a) A nonarcing bare live part, such as a bus bar, a connecting strap, a terminal, or the like, s @K\i
be no less than 1/32 inch (0.8 mm).

b) An arcing part, such as a commutator, unenclosed switch contacts, and th gke sh(a{l@e no
less than 1/2 inch (12.7 mm).

Exception: The spacing may be smaller than 1/2 inch but no leﬁ\ %n
material complies with the requirement in 45.1.
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Figure 21.1
Spacings for isolated dead metal parts
CASE 1
LIVE PARTS OF . ISOLATED . LIVE
OPPOSITE ls-A—s=] DEAD METAL  |=a-B—m=] PART
POLARITY PART
CASE 2
DEAD METAL
PART THAT , ISOLATED . LIVE
IS EXPOSED - A—=~ DEAD METAL |ws-B—=f PART
OR MAY BE PART
GROUNDED
SB0836

Spacing A and spacing B shall be at least 3/64 inch (1.2 mm); and spacing A plus spacing B shall be no less than the applicable
value specified in Table 21.1.

21.9 The spacing mentioned in 21.8 (b) is to be measured from the source of the arc.
22 Grounding
22.1 The flexible cord of an appliance shall include an equipment-grounding conductor.
22.2 An equipment-grounding conductor of a flexible cord shall be:

a) Green with or without one or more yellow stripes; \(@\g

PO
o

ﬁ\z
b) Connected to the grounding member of an acceptable attachment plug of the grounding <®V\\i\

type; and @) S
&5
c) Conductively connected to: ) >
> JJ
1) All exposed dead metal parts of the appliance; and « > ) Qi
@ S

2) All dead metal parts within the enclosure that are e,%g@‘séd contact d rl@gﬁggny

user servicing and that are likely to become ener. @&} Th g ndin LGON nductor shall

be connected by means of a screw or other e@d@not I|kelféd> be removed

during any servicing operation not involvi @ne o\wé@;\%upply»@rd solder alone shall

not be used for securing this cond @ heei%rﬁetal @%hall not be used for the

connection of grounding condu&to?% or c@@ﬁ@ctlon ﬁ\ﬂc\e to an enclosure.
Rewse/fz\@\ ﬁec@vembeg %5 020 -.

/\\\ @ﬂ Q
@ o))

o5 4P

Documents

Document Sharing Hub

Full document details: UL 82 2007


http://www.avadocuments.com/doc/ul-82-2007
http://www.avadocuments.com/doc/ul-82-2007

FEBRUARY 20, 2007

ELECTRIC GARDENING APPLIANCES - UL 82 28A

22.3 The screw mentioned in 22.2 (c) shall be of corrosion-resistant metal or shall be protected against
corrosion. A lock washer or other acceptable means shall be used to prevent the screw from being
loosened by vibration. This screw shall have a slotted, hexagonal, green-colored head.
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