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UL Standard for Safety for Pin and Sleeve Configurations, UL 1686

Third Edition, Dated January 16, 2007

Summary of Topics

This new edition of ANSI/UL 1686 includes a revised Figure C2.11 to correct a rating
specification.

The new requirements are substantially in accordance with UL’s Proposal(s) on this subject dated October
20, 2006.

As indicated on the title page (page 1), this UL Standard for Safety is an American National Standard.
Attention is directed to the note on the title page of this Standard outlining the procedures to be followed
to retain the approved text of this ANSI/UL Standard.

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.
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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.

UL reserves the right to change the format, presentation, file types and formats, delivery methods and
formats, and the like of both its printed and electronic Standards without prior notice.

Purchasers of the electronic versions of UL’s Standards for Safety agree to defend, indemnify, and hold
UL harmless from and against any loss, expense, liability, damage, claim, or judgement (including
reasonable attorney’s fees) resulting from any error or deviation introduced while purchaser is storing an
electronic Standard on the purchaser’s computer system.

If a single-user version electronic Standard was purchased, one copy of this Standard may be stored on
the hard disk of a single personal computer, or on a single LAN file-server or the permanent storage
device of a multiple-user computer in such a manner that this Standard may only be accessed by one user
at a time and for which there is no possibility of multiple concurrent access.

If a multiple-user version electronic Standard was purchased, one copy of the Standard may be stored on
a single LAN file-server, or on the permanent storage device of a multiple-user computer, or on an Intranet
server. The number of concurrent users shall not exceed the number of users authorized.

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 or Recognition 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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INTRODUCTION

1 Scope

1.1 These configurations cover attachment plugs, receptacles, and cord connectors, for use in
accordance with the National Electrical Code (NEC), ANSI/NFPA 70.

1.2 These configurations do not cover devices rated at more than 800 A or for more than 600 V.

2 General

2.1 The information given in 2.1(a) – 2.1(h) applies to each configuration in Sections C1 – C5.

a) All dimensions are in inches.

b) Decimal dimensions without tolerances shall be subject to a ±0.005 inch tolerance.

c) Angular dimensions without tolerances shall be subject to a ±1/2 degree tolerance.

d) Where two values are given for the same dimension, the larger is the maximum value and
the smaller the minimum value.

e) Leading edges of pins and sleeves shall be free of burrs and sharp edges.

f) A contour, face dimension, yoke construction, or mounting ears and dimensions for any
receptacle construction that is shown depicts an acceptable construction; other constructions
may also be acceptable if tested and found to be equivalent.

g) The relationship of recessing of contacts, or internal construction in a receptacle that is
shown depicts an acceptable construction; other constructions may also be acceptable if tested
and found to be equivalent.

h) Terminal identification shall comply with the following:

1) The grounded terminal is to be identified in the Figures by the letter ″W″.

2) The grounding terminal is to be identified in the Figures by the letter ″G″.
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CONFIGURATIONS

C1 Configurations

NOTES

1. Q is the allowable distance measured from the male contact tip to a plane perpendicular to the
longitudinal axis where initial electrical engagement with the sleeve contact takes place.

2. The design of the pins shall provide a means of maintaining electrical contact force to their respective
sleeve contacts.

3. The design of the ground springs shall provide a means of maintaining electrical contact with the plug
sleeve when the plug is mated with the receptacle.

4. Connectors shall be rated for use in ordinary locations only.

5. Receptacles may be rated for use in Hazardous Locations.

6. Plugs shall be rated for use in Hazardous Locations.

7. Inlets shall be rated for use in ordinary locations only.

This is generated text for figtxt.
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Figure C1.1
Receptacle and connectors

See note 1, 2, 3, 4 and 5.

JANUARY 16, 2007PIN AND SLEEVE CONFIGURATIONS - UL 16866

Full document details: UL 1686 2007

http://www.avadocuments.com/doc/ul-1686-2007
http://www.avadocuments.com/doc/ul-1686-2007


Doc
um

en
t W

as
 D

ow
nlo

ad
ed

 B
y R

ice
, S

hi 
SHIM

IS
HENG

Fo
r U

se
 B

y K
UANTECH C

O L
TD

12039 : 
8/2/2007 - 

3:1
9 A

M

UL COPYRIGHTED MATERIAL –
NOT AUTHORIZED FOR FURTHER REPRODUCTION OR

DISTRIBUTION WITHOUT PERMISSION FROM UL

Figure C1.2
Plugs and Inlets

See notes 6 and 7.
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Figure C1.3
Receptacles and connectors

See notes 1, 2, 3, 4 and 5.
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Figure C1.4
Plugs and inlets

See notes 6 and 7.
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Figure C1.5
Receptacles and connectors

See notes 1, 2, 3, 4 and 5.
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Figure C1.6
Plugs and inlets

See notes 6 and 7.
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Figure C1.7
Receptacles and connectors

See notes 1, 2, 3, 4 and 5.
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Figure C1.8
Plugs and inlets

See notes 6 and 7.
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Figure C1.9
Receptacles and connectors

See notes 1, 2, 3, 4 and 5.
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Figure C1.10
Plugs and inlets

See note 6 and 7.
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C2 Configurations

C2.1 Figures C2.1– C2.38 illustrate the configurations for plugs and inlets and for receptacles and
connectors of single-rated Pin and Sleeve devices of the IEC 309-2 type, Series II. The dimensions shown
define the features which enable proper mating and mating of devices only with the same service, voltage,
and amperage. The plug (or inlet) shroud shall have an external key which mates with a keyway in the
receptacle (or connector) cavity. The key/keyway is shown at the bottom of each configuration. The
ground contact is located from this point in 30° increments to provide discrete and predetermined contact
patterns. The position of the female ground contact, when viewed with the keyway at the 6 o’clock
position, is referred to as the ″clock″ position. There is a designated clock position for each voltage and
service.

These drawings do not show locking, sealing cord grip, or envelope clearance dimensions.

a) The main view is shown with the grounding tube or pin at the 6 o’clock position for reference
only. See the rating configuration for the required positions.

b) Holes or recesses in the frontal face, if any, other than those for contact tubes, shall not
have a depth of more than 0.394 inch (10 mm). See below.

c) The dimension described in (b) shall not exceed the specified limit at any point over the
entire depth, and shall be within the specified limits over a minimum depth of 0.236 inch (6 mm)
with the exception of a maximum of:

1) three cut-outs for receptacles or outlets provided with 2 poles plus ground,

2) four cut-outs for receptacles or outlets provided with three poles plus ground, or

3) five cut-outs for devices provided with three poles plus neutral plus ground, spaced
around the circumference.

There shall not be more than one cut-out between adjacent holes for the contact tubes and
each shall not have a width exceeding 0.590 inch (15 mm) including any radii. Holes deeper
than 0.394 inch (1 mm) in the area are allowed,

d) Pin detail dimensions refer to pin diameters. The contact tubes provide contact pressure and
need not be cylindrical.

e) The bevelling of the contact tubes may be rounded off toward the internal cylindrical surface
within a distance of 1-1/2 times the maximum dimension.

f) Collars shall be provided for plugs or inlet devices having rated operating voltages exceeding
500 V.

g) The ends of pins may be rounded off toward the external cylindrical surface within a distance
of 1-1/2 times the maximum dimension.

h) ″ ″ denotes the equipment ground contact. The terminal shall be identified by the word
″green″, the color green, or both. The terminal may additionally be marked with the earth
symbol (″ ″).
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i) N denotes the grounded line conductor contact. The terminal shall be identified by the word
″white″, the color white, or both. The terminal may additionally be marked with the letter ″N″.

This is generated text for figtxt.
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Figure C2.1
Receptacle or connector

20 Ampere, 3 wire without pilot
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Figure C2.1 (cont.)
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Figure C2.2
Plug or inlet

20 Ampere, 3 wire without pilot
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Figure C2.2 (cont.)
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Figure C2.3
Receptacle or connector

20 Ampere, 4 wire without pilot
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Figure C2.3 (Cont’d)
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Figure C2.4
Plug or inlet

20 Ampere, 4 wire without pilot
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Figure C2.4 (Cont.)
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Figure C2.5
Receptacle or connector

20 Ampere, 5 wire without pilot
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Figure C2.5 (Cont.)
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Figure C2.6
Plug or inlet

20 Ampere, 5 wire without pilot
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Figure C2.6 (Cont.)
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Figure C2.7
Receptacle or connector

30 Ampere, 3 wire without pilot
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Figure C2.7 (Cont.)
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Figure C2.8
Plug or receptacle

30 Ampere, 3 wire without plot
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Figure C2.8 (Cont.)
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Figure C2.9
Receptacle or connector

30 Ampere, 4 wire without pilot
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Figure C2.9 (Cont.)
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Figure C2.10
Plug or inlet

30 Ampere, 4 wire without pilot

(Continued)

JANUARY 16, 2007PIN AND SLEEVE CONFIGURATIONS - UL 168636

Full document details: UL 1686 2007

http://www.avadocuments.com/doc/ul-1686-2007
http://www.avadocuments.com/doc/ul-1686-2007


Doc
um

en
t W

as
 D

ow
nlo

ad
ed

 B
y R

ice
, S

hi 
SHIM

IS
HENG

Fo
r U

se
 B

y K
UANTECH C

O L
TD

12039 : 
8/2/2007 - 

3:1
9 A

M

UL COPYRIGHTED MATERIAL –
NOT AUTHORIZED FOR FURTHER REPRODUCTION OR

DISTRIBUTION WITHOUT PERMISSION FROM UL

Figure C2.10 (Cont.)
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Figure C2.11
Receptacle or connector

32/30 Ampere, 4 wire without pilot only for refrigerated containers
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Figure C2.11 (Cont.)
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Figure C2.12
Plug or inlet

32/30 Ampere, 4 wire without pilot only for refrigerated containers
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Figure C2.12 (Cont.)
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Figure C2.13
Receptacle or connector

30 Ampere, 5 wire without pilot
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Figure C2.13 (Cont.)
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Figure C2.14
Plug or inlet

30 Ampere, 5 wire without pilot
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Figure C2.14 (Cont.)
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Figure C2.15
Receptacle or connector

60 Ampere, 3 wire with pilot
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