UL 1686

ISBN 0-7629-1286-3

Pin and Sleeve Configurations

§®®®
o
C
) N
@i@@@“ﬁ "
@ﬁl (\)@Q
@g@%@ @Eﬁ T g
9% & A
q@@) ” 5 @ﬂ ®®
RNt
S > @QS / °
o oF
V) A
Documents

Document Sharing Hub

Full document details: UL 1686 2007


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

@
W®
@@@
0 2
> @@@@ o
®
@@@@S@\@@@& 4@ >
©Q§@ @@ a o@o
oV @ T ¥
% @ @\@
& @ @
& @ e
o© o
USCOPYRIGHTED MATERIAL —
NOT AUTHORIZED FOR FURTHER REPRODUCTION Oy s suments

DISTRIBUTION WITHOUT PERMISSION FROM

Full document details: UL 1686 2007

Document Sharing Hub


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

JANUARY 16, 2007 - UL 1686 trl

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

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 74\@
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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.
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New product submittals made prior to a specified future effective date will be judged underﬁ?l%f the
requirements in this Standard including those requirements with a specified future effectiv ite, unless
the applicant specifically requests that the product be judged under the current require; ents H ver, if
the applicant elects this option, it should be noted that compliance with all th |r@1 ~in this
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The most recent designation of ANSI/UL 1686 as an American National Standard
(ANSI) occurred on January 9, 2007.

This ANSI/UL Standard for Safety, which consists of the Third edition 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
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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) —

a) All dimensions are in inches.

2.1(h) applies to each configuration in Sections C1 — C5.

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

¢) 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". </\§\®
A
<
2) The grounding terminal is to be identified in the Figures by the letter "G". @\f@\‘"\>
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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.

Full document details: UL 1686 2007
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Figure C1.1
Receptacle and connectors
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See note 1, 2, 3, 4 and 5.
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Figure C1.2
Plugs and Inlets
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Figure C1.3
Receptacles and connectors
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Figure C1.4
Plugs and inlets
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Figure C1.5

PIN AND SLEEVE CONFIGURATIONS - UL 1686
Receptacles and connectors
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Figure C1.6
Plugs and inlets

JANUARY 16, 2007

T
(P
&
N
VA
/\'A/
<
A
(2N
52N
~ =
© e
, LA o
T v V2SN
w A
a3sn 1ON z-b D,
07 X 0T 020 .08 [-.CBC | 8S0|2Z9 2 [NIW CI92] 0502 [00ET| Ev8 [EBE| SOE | 6v2 | 998 [OvE [SBE| 0Z9T[6Z02 ] 022
g2-SNN vI-91/Sl 2 .wmwm%. 001 1:C Gl 05 | GEL wme el [Slvll Zl6 [GeC ] 6/ g2 565 0o |60 | gegt FIIE wmmm 09__ |
0b § "0 B G024 NIW el — el ]€8E| S9¢€ [ ) ve ; L9 L0’ 3 o \
82-SNN vI-91/S1 2| 53 x oo'| oor |-car|:205 | aer |55 Slv- oes | 87€ | €¢5 | 988 |09€ | oov | 0681 | Vi | efes 0970 | e D
oo oo oo|d | o |u|wu 1 b r 1Y ke Blcey 3[cey 3| ep | 1P <@ O o |[<@) o] ONILVY azwwfuaxf,._\:m\
ELYG
,\,U_\ =
<O) ,

3d9HS AVAAN UNDLLD) Wa

0,
w ) ¢
o N @
§-4 NOILJ3S ‘A / \ | * ! M .W.AWN\W <
3 6 \

v-¥ NOILJ3S

u /4
: =2 T2 ©
! S1IVINDD dAl N
" 3A337S 40 ON3 [ /\\
fo— I —— a X fo— | —of @
dAL dAL ~
_— ey dAL Qv ©o —e f—u
q
\y
® o
= 1 ”\mW\/v
S — T | E XK/
I_ml CIAL
> Y\ (s h .
Wby
e - el | _ \\ S5 v
AN
, .Sp , N .
A( dAL 021
q WUH) ao

3917102

ONIXI0T WYH) qo A971702
TYNOI1d0 ONIXI0]

IYNOILdO

Document Sharing Hub

Documents

See notes 6 and 7.

Full document details: UL 1686 2007


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

JANUARY 16, 2007

PIN AND SLEEVE CONFIGURATIONS - UL 1686

12

Figure C1.7
Receptacles and connectors
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Figure C1.8
Plugs and inlets
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Receptacles and connectors
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Figure C1.10
Plugs and inlets

g3sn LON z-b

ONINJO0T
IVNOILJO

4,/"‘—.M\ &FL/
l/m& St
N
g
q

3v1109
ININIOT
YNOILJO

a2-swn vi-ou/Z £] 07 X OT[5207 .08 [-C8C[ 650 22vE|NIW COEE| Sve 2| SIGT| £28 [Ger| 2ev | WE | Gval | 0vE| CBE| Z622 [vBE2| EI: 0T =
.02 x colom | .cet]-€0s| 151 | ESvE] sces| 5131 cee [cev| Svo | cie | et | oot | dev| 6cEs | 158 | ceip 2 S
. . .0v X 0T[5207.08 [.CB5| BS0| 22t | NW COEE aICT|—__[cec| 2ew | Ic | Sval [ove| cee| cozc [vece| £1i3 , q
g2-SNn v1-9l/L €| 53y co ol | cet|i€05 ) 1oT | S8 S5t cev| Svy | cig | Ee51 | 09¢ | tav| 6ces | cige| cer oot LAY PN
oo qo oof d| of Ul w | A F | v | ulce) Bkey 3[coy a|2p | 1P @ 2| o |¢@> °|INILVY dWV M@C LS
N )
. V-V NOILD3S
U -
) L w
8-8 NOILJ3S gt \
w SLOVINOD 1
3IAITS 40 N3
I
—dAL ]
! a
e |e—an —
(h)

See note 6 and 7.

Documents

Document Sharing Hub

Full document details: UL 1686 2007


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

16 PIN AND SLEEVE CONFIGURATIONS - UL 1686 JANUARY 16, 2007

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 Il. 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,

<G
d) Pin detail dimensions refer to pin diameters. The contact tubes provide contact pressure and @%@\X\
need not be cylindrical. @\”\'
<<®
e) The bevelling of the contact tubes may be rounded off toward the internal cyllndrlcab s@face
within a distance of 1-1/2 times the maximum dimension. (o)‘\\

@s @
f) Collars shall be provided for plugs or inlet devices having rated operaﬂ@@gﬁa@s eeding

500 V. DN S

(\Q \ \,v %g(
g) The ends of pins may be rounded off toward the externalg dr| agl‘isu\'%ce {q@lrﬁ distance
of 1-1/2 times the maximum dimension. ﬂf& @L @

h) "= " denotes the equipment ground contac(% ﬁ?e ter. I shalI@%ntmed by the word
"green" the color green, or both. The te@ﬁk{@d m%/@@dmona%@ arked with the earth
symbol ("= ").
Q \\\» @KQ (\(3
o OE2
oL 4P
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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".
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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 C2.8
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.)

%0100 21 ¥001,0 6 ¥0010.0 L
IVA0SZ/SZI ¥OS ¢ ¢ NOSZ VOS ® ¢ AOSY VYOS
ONNO¥D + N + dZ ONNONO + dS ANNOYY + dS
0%
.06
081
N ¢ ¢ A
17 21 @\ =
S = Mol 2
- 11 L1

JOLIINNOD 80 310V1dI034 - M3 LNOYS
SNOILYYNIIANOD ONILYY

N, 431137 3HL A8

Q34ILN3AI ATIVNOLLIQQY 38 AV TVNINY3L

3LIHM ¥0100 ¥O/ANY ,3LIHM, QYOM 3HL

A8 Q34IIN3AI 38 TIVHS TYNINY3L "LOVINOD
YOLONANOD 3INIT 0IONNOYD S3LONIG N '8

() 109NAS HLYYI A9 QIIHILNIAI ATIVNOILIGAY
38 AV TYNINYIL 'NI3YD ¥0T10D ¥O/ ANV
NI, GYOM FHL A9 QIIJILNIAI 38 TIVHS

TVNINY3L "1OVINOD ONNOYO IN3NdINOI S3LONI0 =

~

‘034IN03Y N3HM LOVINOD TvHLN3N @

"NOISNINIQ WNWIXYIN 3HL S3WIL Z/1-1

40 3DNVLSIQ V NIHLIM 3OV44NS T¥IIYANITAD

TYNYILNI 3HL SON¥VMOL 440 Q3ANNOY 38
AV S38NL SLOVINOD 3HL 40 9NITI3AIG IHL @

"YYIN2YID 39 LON 33N S38NL SLIVINOD 3IHL
'SYILIAVIQ Nid OL ¥3434 SNOISNINIQ @

‘AIMOTIV J¥V VIV 3JHL NI

S3HONI ¥6¢° NVHL ¥3d330 SI0H AV ANV
INIONTONI SIHONI 065" INIO3DOXT LON

HLAM V ONIAVH HOV3 NV S38NL LOVINOD
3HL ¥04 S310H LNIDVFAY N3IML3E LNO-LNJ
INO NVHL 3¥OW LON HLIM 3JON3Y3INNJYID
3JHL ANNOYY d30VdS SLNO-LND ¥ 40 WNWIXVI
¥ 40 NOILd30X3 3FHL HLIM S3IHONI 9¢C" 40
HLJ3Q WNAININ v d3A0 SLINIMT 0381¥0S3¥d
JHL NIHLIM 38 TIVHS ONV ‘HLd3d J10HM

JHL ¥3A0 INIOd ANV LV LINIT d38140S3dd

3HL 0330X3 LON TIVHS NOISN3IWIQ SIHL

(€ 3LON 33S :NOILIOX3) 'SIHONI ¥6¢ NVHL
JYON LON 40 HLdIQ V 3AVH TIVHS ‘S3anL
__LOVINOO ¥04 3SOHL NYHL ¥3HLO ‘ANV 4
30V4 TVINOYS FHL NI S3SS3I0IY ¥0 SITOH

‘SNOILISOd LNVATT3d 404 NOILYYNIIINOD
ONILYY 33S "AINO 3IN3Y343d ¥04 NOILISOd
MJ010,0 9 1V ONNOYD HLIM NMOHS M3IIA NIV

\

Documents

Document Sharing Hub

Full document details: UL 1686 2007


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

36 PIN AND SLEEVE CONFIGURATIONS - UL 1686 JANUARY 16, 2007
Figure C2.10
Plug or inlet
30 Ampere, 4 wire without pilot
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Figure C2.10 (Cont.)
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Figure C2.11

Receptacle or connector
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PIN AND SLEEVE CONFIGURATIONS - UL 1686
32/30 Ampere, 4 wire without pilot only for refrigerated containers
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Figure C2.11 (Cont.)
A MAIN VIEW SHOWN WITH GROUND AT 6 O'CLOCK A DIMENSIONS REFER TO PIN DIAMETERS;

POSITION FOR REFERENCE ONLY. SEE RATING THE CONTACTS TUBES NEED NOT BE CIRCULAR.
CONFIGURATION FOR RELEVANT POSITIONS.
/5\ THE BEVELLING OF THE CONTACTS TUBES
2. HOLES OR RECESSES IN THE FRONTAL FACE, MAY BE ROUNDED OFF TOWARDS THE INTERNAL
IF ANY, OTHER THAN THOSE FOR CONTACT CYLINDRICAL SURFACE WITHIN A DISTANCE OF
TUBES, SHALL HAVE A DEPTH OF NOT MORE 1-1/2 TIMES THE MAXIMUM DIMENSION.

THAN .394 INCHES. (EXCEPTION: SEE NOTE 3) N
6. = DENOTES EQUIPMENT GROUND CONTACT.

A THIS DIMENSION SHALL NOT EXCEED THE TERMINAL SHALL BE IDENTIFIED BY THE WORD
PRESCRIBED LIMIT AT ANY POINT OVER THE "GREEN" AND/OR COLOR GREEN. TERMINAL MAY BE
WHOLE DEPTH, AND SHALL BE WITHIN THE ADDITIONALLY IDENTIFIED BY EARTH SYMBOL ().
PRESCRIBED LIMITS OVER A MINIMUM DEPTH
OF .236 INCHES WITH THE EXCEPTION OF A 7. N DENOTES GROUNDED LINE CONDUCTOR
MAXIMUM OF 4 CUT-OUTS SPACED AROUND THE CONTACT. TERMINAL SHALL BE IDENTIFIED BY
CIRCUMFERENCE WITH NOT MORE THAN ONE THE WORD "WHITE" AND/OR COLOR WHITE.
CUT-OUT BETWEEN ADJACENT HOLES FOR THE TERMINAL MAY BE ADDITIONALLY IDENTIFIED BY
CONTACT TUBES AND EACH HAVING AWIDTH THE LETTER "N".

NOT EXCEEDING .590 INCHES INCLUDING ANY
RADII. HOLES DEEPER THAN .394 INCHES IN 8. THIS CONFIGURATION IS DUAL RATED FOR
THE AREA ARE ALLOWED. THE INTERNATIONAL TRANSSHIPMENT OF

REFRIGERATED CONTAINERS. OVERCURRENT
PROTECTION SHALL BE RATED AT STANDARD
RATINGS PREVALENT LOCALLY.

RATING CONFIGURATIONS
FRONT VIEW - RECEPTACLE OR CONNECTOR

3P + GROUND
30A 440V 60Hz
32A 380V 60Hz

ONLY FOR REFRIGERATED CONTAINERS
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A
SM721b @fﬁ@
o 2
S5
5 @/m = ﬁ@)
@@ﬁ < )
§© ot ié@\ A8
Q @@{\ q \® -
)/ < Q
B2 e® Y ®®/
,ﬁ\w RNE @\
& ot e
O Ol
Documents

Document Sharing Hub

Full document details: UL 1686 2007


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

40

PIN AND SLEEVE CONFIGURATIONS - UL 1686

JANUARY 16, 2007

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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