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Notice and Disclaimer

The Entertainment Services and Technology Association does not approve, inspect, or certify any
installations, procedures, equipment or materials for compliance with codes, recommended practices or
standards. Compliance with an ESTA standard or recommended practice, or an American National
Standard developed by ESTA is the sole and exclusive responsibility of the manufacturer or provider and
is entirely within their control and discretion. Any markings, identification or other claims of compliance do
not constitute certification or approval of any type or nature whatsoever by ESTA.

ESTA neither guarantees nor warrants the accuracy or completeness of any information published herein
and disclaim liability for any personal injury, property or other damage or injury of any nature whatsoever,
whether special, indirect, consequential or compensatory, directly or indirectly resulting from the
publication, use of, or reliance on this document.

In issuing and distributing this document, ESTA does not either (a) undertake to render professional or
other services for or on behalf of any person or entity, or (b) undertake any duty to any person or entity
with respect to this document or its contents. Anyone using this document should rely on his or her own
independent judgment or, as appropriate, seek the advice of a competent professional in determining the
exercise of reasonable care in any given circumstance.
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Published by:
Entertainment Services and Technology Association
875 Sixth Avenue, Suite 1005
New York, NY 10001 USA
Phone: 1-212-244-1505
Fax: 1-212-244-1502
standards@esta.org
http://www.esta.org/

For additional copies of this document contact:
ESTA Publications
The ESTA Foundation
875 Sixth Avenue, Suite 1005
New York, NY 10001 USA
Phone: 1-212-244-1505
Fax: 1-212-244-1502
http://www.estafoundation.org

The ESTA Technical Standards Program

The ESTA Technical Standards Program was created to serve the ESTA membership and the
entertainment industry in technical standards related matters. The goal of the Program is to take a leading
role regarding technology within the entertainment industry by creating recommended practices and
standards, monitoring standards issues around the world on behalf of our members, and improving
communications and safety within the industry. ESTA works closely with the technical standards efforts of
other organizations within our industry, including USITT, PLASA, and VPLT, as well as representing the
interests of ESTA members to ANSI, UL, and the NFPA. The Technical Standards Program is accredited
by the American National Standards Institute.

The Technical Standards Committee (TSC) was established by ESTA’s Board of Directors to oversee and
coordinate the Technical Standards Program. Made up of individuals experienced in standards-making
work from throughout our industry, the Committee approves all projects undertaken and assigns them to
the appropriate working group. The Technical Standards Committee employs a Technical Standards
Manager to coordinate the work of the Committee and its working groups as well as maintain a
“Standards Watch” on behalf of members. Working groups include: Camera Cranes, Control Protocols,
Electrical Power, Floors, Fog and Smoke, Followspot Position, Photometrics, and Rigging.

ESTA encourages active participation in the Technical Standards Program. There are several ways to
become involved. If you would like to become a member of an existing working group, as have over two
hundred people, you must complete an application which is available from the ESTA office. Your
application is subject to approval by the working group and you will be required to actively participate in
the work of the group. This includes responding to letter ballots and attending meetings. Membership in
ESTA is not a requirement. You can also become involved by requesting that the TSC develop a
standard or a recommended practice in an area of concern to you.

The Rigging Working Group, which authored this Standard, consists of a cross section of entertainment
industry professionals representing a diversity of interests related to rigging and stage machinery for
theatrical events. ESTA is committed to developing consensus-based standards and recommended
practices in an open setting. Future Rigging Working Group projects will include updating this publication
as changes in technology and experience warrant, as well as developing new standards and
recommended practices for the benefit of the entertainment industry.

i © 2009 ESTA


mailto:standards@esta.org
http://www.esta.org/
http://www.estafoundation.org/
https://webstore.ansi.org/Standards/ESTA/ANSIE12009?source=preview

This is a preview of "ANSI E1.4 - 2009". Click here to purchase the full version from the ANSI store.

ANSI E1.4 - 2009

Rig/1997-2002r17

Contact Information

Entertainment Services and Technology Association

Karl G. Ruling

Technical Standards Manager
ESTA

875 Sixth Avenue, Suite 1005
New York, NY 10001

Phone: 1-212-244-1505

FAX: 1-212-244-1502
standards@esta.org

Technical Standards Committee Chairperson

Mike Garl

James Thomas Engineering, Inc.
10240 Caneel Drive

Knoxville, TN 37931

Phone: 1-865-692-3060

FAX: 1-865-692-9020
mikeg@jthomaseng.com

Rigging Working Group Chairpersons

Bill Sapsis

Sapsis Rigging, Inc.

233 North Lansdowne Ave.
Lansdowne, PA 19050
Phone: 1-215-228-0888
FAX: 1-215-228-1786
bill@sapsis-rigging.com

Kent Jorgensen

IATSE Local 80

2520 West Olive
Burbank, CA 91505
Phone: 1-818-526-0701
FAX: 1-818-526-0711
safety@iatselocal80.org

© 2009 ESTA


mailto:standards@esta.org
mailto:mikeg@jthomaseng.com
mailto:bill@sapsis-rigging.com
mailto:safety@iatselocal80.org
https://webstore.ansi.org/Standards/ESTA/ANSIE12009?source=preview

This is a preview of "ANSI E1.4 - 2009". Click here to purchase the full version from the ANSI store.

Rig/1997-2002r17 ANSI E1.4 - 2009

Acknowledgments

The Rigging Working Group was the consensus body for the development of this Standard. The working
group’s membership at the time the working group approved this standard on 5 January 2009 is listed
below:

Principal Voting Members
William Beautyman; Limelight Productions, Inc. [DR]
Ron Bonner; PLASA [G]
William Bradburn; Aerial Arts, Inc. [U]
Vincent J. Cannavale; Motion Laboratories [CP]
Michael J. Carnaby; Mikan Theatricals [DR]
Joseph Champelli; Fisher Technical Services, Inc. [CP]
William Conner; Bill Conner Associates LLC, representing the American Society of Theatre
Consultants [U]
Kimberly Corbett; Schuler Shook [G]
Dan Culhane; SECOA [CP]
Bruce Darden; Rigging Innovators, Inc. [CP]
Don Dimitroff; Columbus McKinnon Corp. [MP]
M. Brad Dittmer; Downhome Productions [U]
Adrian Forbes-Black; Total Structures Inc. [MP]
Mike Garl; James Thomas Engineering, Inc. [MP]
Jerry Gorrell; Theatre Safety Programs [G]
Steven Graham; R&M Materials Handling [MP]
Pat Grenfell; Vortek Rigging Division of Daktronics Inc. [CP]
Tim Hansen; Oasis Stage Werks [DR]
Pete Happe; Walt Disney Imagineering [U]
Donald A. Hoffend, Jr.; Avista Designs, LLC [G]
Wendy Holt; Alliance of Motion Picture and Television Producers [G]
Ted Jones; Chicago Spotlight, Inc. [U]
Kent H. Jorgensen; IATSE Local 80 [G]
Christine L. Kaiser; Syracuse Scenery & Stage Lighting Co., Inc. [DR]
Edwin S. Kramer; IATSE Local 1 [U]
Roger Lattin; IATSE Local 728 [U]
Eugene Leitermann; Theatre Projects Consultants, Inc. [G]
Jon Lenard; Applied Electronics [MP]
Reid Neslage; H & H Specialties Inc. [MP]
James Niesel; Arup [G]
Richard J. Nix; Entertainment Structures Group [G]
Rocky Paulson; Stage Rigging, Inc. [DR]
Shawn Sack; Mountain Productions Inc. [DR]
Bill Sapsis; Sapsis Rigging, Inc. [U]
Peter A. Scheu; Scheu Consulting Services [G]
Peter Christian Schmidtke ; Hollywood Lighting Services, Inc. [DR]
Knut Skjonberg; Skjonberg Controls, Inc. [CP]
Stephen G. Surratt; Texas Scenic Company [DR]
Peter V. Svitavsky; J.R. Clancy Inc. [CP]
Harvey Sweet; LA ProPoint, Inc. [DR]
Steve Walker; Steve A. Walker & Associates [G]
Charlie Weiner [U]
Nathan Wells; Stage Technologies [MP]
Jeff Wilkowski; Thern, Inc. [MP]

Alternate Voting Members
Tray Allen; James Thomas Engineering, Inc. [MP]
Dana Bartholomew; Fisher Technical Services [CP]
Spencer Brown; Oasis Stage Werks [DR]

iv © 2009 ESTA


https://webstore.ansi.org/Standards/ESTA/ANSIE12009?source=preview

This is a preview of "ANSI E1.4 - 2009". Click here to purchase the full version from the ANSI store.

ANSI E1.4 - 2009 Rig/1997-2002r17

Daniel J. Clark; Entertainment Structures Group [G]

Joshua Grossman; Schuler Shook [G]

Herb Hart; Columbus McKinnon Corp. [MP]

Peter Herrmann; Motion Laboratories [CP]

David Herrmann; Motion Laboratories [CP]

Joe Ingle; R&M Materials Handling [MP]

Rodney F. Kaiser; J.R. Clancy Inc. [CP]

Theresa Kelley; Total Structures Inc. [MP]

Jerald Kraft; SECOA [CP]

Kyle Kusmer; Entertainment Structures Group [G]

Bob Medve; Limelight Productions, Inc. [DR]

Edward A. Paget; Vortek Rigging Division of Daktronics Inc. [CP]

Jeff Reder; Entertainment Structures Group [G]

John Ringelman; Stage Rigging, Inc. [DR]

Monica Skjonberg; Skjonberg Controls, Inc. [CP]

Steve Sweet; Theatre Projects Consultants, Inc. [G]

Elmer Veith; Total Structures, Inc. [MP]

Robert Voss; Vortek Rigging Division of Daktronics Inc. [CP]

Frank Willard; Syracuse Scenery & Stage Lighting Co., Inc. [DR]

R. Duane Wilson; George C. Izenour Associates, representing the American Society of Theatre
Consultants [U]

Jake Winkelman; Vortek Rigging Division of Daktronics Inc. [CP]

Thomas S. Young; J.R. Clancy Inc. [CP]

Observer Members (Non-voting)
Warren A. Bacon [U]
Rinus Bakker; Rhino Rigs B.V. [G]
Robert Barbagallo; Solotech Inc. [DR]
Roger Barrett; Star Events Group Ltd. [DR]
F. Robert Bauer; F.R. Bauer & Associates, LLC [G]
Lee J. Bloch; Bloch Design Group, Inc. [G]
Keith Bohn; Tomcat USA, Inc. [MP]
Louis Bradfield [U]
Buddy Braile; Bestek Lighting & Staging [U]
Andre Broucke; ADB - TTV Technologies [MP]
John R. Burgess [U]
David M. Campbell; Geiger Engineers [G]
lan Coles; Total Structures, Inc. [MP]
Gregory C. Collis; IATSE Local 16 [G]
Olan Caottrill; Staging Productions, Inc. [DR]
Randall W. A. Davidson; Risk International & Associates, Inc. [U]
Robert Dean; ZFX Inc. [CP]
Franztois Deffarges; Nexo [MP]
Cristina Delboni; Feeling Structures [MP]
Michael Dileso; IATSE Local 481 [U]
Harry Donovan; Donovan Rigging, Inc. [G]
Noga Eilon-Bahar; Eilon Engineering Industrial Weighing Systems [MP]
James B. Evans; Mountain Productions Inc. [DR]
Jim Fletcher; American Sling Company, Inc. [MP]
Tim Franklin; Theta-Consulting [G]
Douglas Franz; QVC Network [U]
Jay O. Glerum; Jay O. Glerum & Associates, Inc. [U]
Rand Goddard; W.E. Palmer Co. [CP]
Reuben Goldberg; Technic Services [U]
Charles E. Gorgen [G]
Thomas M. Granucci; Associated Students, Cox Arena, San Diego State University [U]

© 2009 ESTA v


https://webstore.ansi.org/Standards/ESTA/ANSIE12009?source=preview

This is a preview of "ANSI E1.4 - 2009". Click here to purchase the full version from the ANSI store.

Rig/1997-2002r17 ANSI E1.4 - 2009

Robert A. Grenier Jr.; Ocean State Rigging Systems Inc. [DR]
Delbert Hall; Hall Associates Inc. [U]

Dean Hart; Stage Rigging, Inc. [U]

Ben Hayes; Freedom Flying [G]

Marc Hendriks; Prolyte [MP]

Ted Hickey; OAP Audio Products [MP]

Chris Higgs; Total Solutions Group [G]

Wes Jenkins; Down Stage Right Industries [CP]

Peter Johns; Total Structures, Inc. [MP]

Gary Justesen; Oasis Stage Werks [DR]

John Kaes [U]

JoAnna Kamorin-Lloyd; Vincent Lighting Systems [U]
Bradford A. Kegel; National Production Services Inc. [U]
Michael Keppler; Bogen [MP]

Nevin Kleege; Kleege Industries [U]

Jon Lagerquist; South Coast Repertory [U]

Mylan Lester; Creation Logics Ltd. [U]

Michael Lichter; Electronic Theatre Controls GmbH [MP]
Baer Long; Ninja Rigging [G]

Dennis J. Lopez; Automatic Devices Co. [MP]

Chuck McClelland; Jeamar Winches Inc. [MP]

Richard C. Mecke; Texas Scenic Company [DR]

Hank Miller; W.E. Palmer Co. [CP]

Shaun Millington; SEW-Eurodrive, Inc. [MP]

Timothy Mills; Geiger Engineers [G]

Scott Mohr; R&R Cases and Cabinets [G]

Mark Newlin; Texas Scenic Company [DR]

Rikki Newman [U]

Ed Nicholas; Theatrical Lighting Systems, Inc. [DR]
Tracy Nunnally; Northern lllinois University [U]

Howard R. Ott; D.E.O. Associates, Inc. [G]

Michael Patterson; Pook Diemont & Ohl, Inc. [CP]

Todd Petersen; Mixed Productions [U]

G. Anthony Phillips; IATSE Local 16 [U]

Christopher Purpura; Jones & Phillips Associates, Inc. [G]
Joseph Rapier; Parkhill, Smith & Cooper, Inc. [CP]
Michael Reed; Reed Rigging, Inc. [U]

Julie Rogers; City of Phoenix Civic Plaza [G]

Michael L. Savage, Sr.; Middle Dept. Inspection Agency, Inc. [G]
John C. Snook; Thermotex Industries Inc. [CP]

Rob Stevenson; SEW-Eurodrive, Inc. [MP]

Andy Sutton; AFX UK Ltd. [U]

Joachim Stoecker; CAMCO GmbH [MP]

John Van Lennep; Theatrix Inc. [DR]

Michael G. Wiener; Aerial Rigging & Leasing, Inc. [U]
Jiantong Wu; Beijing Special Engineering Design & Research Institute [G]

[CP]  Custom-market producer
[MP]  Mass-market producer
[DR] Dealer or rental company
[U] User

[G] General interest

Vi © 2009 ESTA


https://webstore.ansi.org/Standards/ESTA/ANSIE12009?source=preview

This is a preview of "ANSI E1.4 - 2009". Click here to purchase the full version from the ANSI store.

ANSI E1.4 - 2009 Rig/1997-2002r17
CONTENTS
NOLICE AN DISCIAIMET ......eiiiiiiiee ettt et e e skt e e s as b e e e e s st b e e e e e shbe e e e sbb et e e s anbeeeesanreeeenas [
(Ofe]a] r= Lot g (o] (o140 =1 1To] o U OO TR OUR PP iii
ot [0 1Y =T o [ =T (S iv
FOREWORD ...ttt ettt e e oo oo e bbb ettt e e e e e 1R R e e et et e e e s e e s s bbb et et e e e e e e an e e e eeeeeaannnbreneeeeeeas 1
REFERENCE STANDARDS ORGANIZATIONS ... .oiiiiitiiiitiiiieiiiiieieiererereueiererererererererererererereereeeeeeeeaeeeea—. 2
Yoo ] o1 I TP PP PP PT PR PT PR TR PR PRPRPRON 3
R T =T | TR UP PP UPPRT 3
1.2 ANNEX NOLE FEFEIEINCES .....viiiiiiie ittt ettt st e bt sab e e sbn e e ssb e e s beesnb e e e nbeeennneas 3
R (o 111 o o PP PPROPRRT 3
I 1 (= o | PR 3
1.5 Alternative materials, design and methods of construction and equipment.............cccceeeviiieeeiiiieeeens 3
A B = {1 ][] £ £ PO PPPPPPPPO 3
1 070 ] 401 oo 0 1] o] £SO 7
R 1= o T=T - | T T TR PT PR PPPPPRTON 7
3.2 HEAA DIOCKS ...ttt 7
T I @ 11 1 U T 1 o PP 7
I U] o o o S TP PP UTTT TR 8
T2 B U 0 To [=T4 o 11 oo R TP O U S TR 8
K - T4 [0 [T o o FO TP RO P PP R PURPRPPRPPRR 8
1T ST o [o o 1 = LN 410 10 ] 1] o P PR 8
32,8 ACCESSOMES. ...ttt sttt ettt s et s et e et e Rt oo Rt ekt e st aR e e et E et e n et e nR e e n e e e nn e nne e 8
2 A 010 ] o o O PO TTP PP PP PPN 8
R B o 1 o] 0T 1 TP TP O TP PPPPRPPI 9
R 20 B O] 1 111 18T (o] o DO T OO TP PP OPPPPON 9
G0 172 U 1 o o | | PR 9
G0 T U o 1= 4 T oo PR 9
R IR (o101 ] o o O PO U PP PP PPPRON 9

© 2009 ESTA vii


https://webstore.ansi.org/Standards/ESTA/ANSIE12009?source=preview

This is a preview of "ANSI E1.4 - 2009". Click here to purchase the full version from the ANSI store.

Rig/1997-2002r17 ANSI E1.4 - 2009
G o o] Al o] (o] =SSP 9
I R 1= T T - | PP PP PP PPN 9
I Y (010 ] o o OO PP R PPPRN 9
S5 MUIE BIOCKS ...ttt et et e e e e e e st e e s bt et e e e e e s 9
35,1 CONSIIUCHION. ...ttt ettt ettt hb e st e e e s b bt e e be e e s bb e e s abe e e shbe e s abe e e nbeesnre e e nnneesnneean 9

G TS 1Y/ 1010 1 1 o PRI 9

G TS T Vo [N o - S PPR 9
I G0 A O] 1 1511 BT (o] o DO ST PP PP PP PRN 9
T2 Y/ (010 11 o IR TP EUR T UTTPPRR 9
I A (6 ][] ol o] (0T & SO P ST PP P PTPPPON 10
BB TENSION DIOCKS.....ceiiieeeie ettt s e e s bt e s e e e ar e e sare e e snreeenee e 10
IR T o] 1511 £ ox o o PRSPPI 10

R I == 11 =T 1 OSSP 10
3.9 1 TYPICAI DAEEN....ceiiieiee et e et bt e e e rbe e e e e nbe e e e e e 10
3.9.2 Alternate batten CONSIIUCTION ..........uueiiiiiiiee ittt e s be e e 10
3.9.3 Batten CONNECHON NAITWAIE .......cocuviiiiiiiiie ettt e s e e e snbee s 10
3.10 Counterweight @rBOIS .........uuiiiiiieie e e e e e s r e e e e e e s e e e e e e a e rraaaes 11
G 0 0 5 1o [ o SR 11

K 0 A @0 1 11 £ [ox 1T o OO PP PP P PP PTPPP 11
3.10.3 COUNTEIWEIGNTS .....eeeeei ittt ettt ettt e e e et et e e e sabb e e e et b e e e e abb e e e e e anbeeeanbeeeeeneee 12
3.11 COMPENSALING SYSTEIM ...ttt e e ettt ettt e e e e e e e e ab b e et e e e e e e s e aabbbeeeeaaeeesaanbnbaeeeaaesesnbbeneaaaaeas 12
.12 Wi QUILES. ...t et e e ettt e e e e e e e e e e e e s e et e e e e e e e e s e aatbeeeeeaeeesaasabaaeeeaeeesasasateeaeessannnnrenneeaanas 12
B R ©1 0 To [N =11 T TP PT ST PP OPPPPPRRRUPRN 12
0 I T R @ 0 11 11t 1o o PP PR PR RPRT 12
3.13.2 LALICE TrACKS ...cei ittt ab e e ab e e 13
N I o o] (] g To [ = 1 T PP U ST PPPPPN 13
R N O Ty i T o= gl o=V =] o T TSP 13
I TN G 0T o T [ Yo &SRR 13

viii © 2009 ESTA


https://webstore.ansi.org/Standards/ESTA/ANSIE12009?source=preview

This is a preview of "ANSI E1.4 - 2009". Click here to purchase the full version from the ANSI store.

ANSI E1.4 - 2009 Rig/1997-2002r17
317 PUICNASE lINES ...ttt e e nr e e e ne e e s e e s re e s e e nnreenne e 14
N N R Y - L= T | O PP P PP PTPPP 14
3.17.2 MiNimMUM FOPE GIAMETET ....citiiie ittt ettt et e st e e e e abb e e e sbb e e e s enbeeeaeees 14
N B N =T =YY o Vo PSRRI 14
3.17.4 PUrchase liN€ tErMINALION .........coiiiiiiiee ettt e e srneennneas 14
G0 S I3 o 1T =SSP 14
0 S 0 T o o T T SR 14
3.18.2 REVEISE DEINAS ...ttt et ettt e et e e e e e br e e e s et b e e s nb e e e e neee 14
3.18.3 WIIe rOPe LEIMINALIONS. ....ciiiiiiiiiitiii et e e ettt e e e ettt e e e e e e e s bbb bt e e e e e e s e sannbbbeeeeaaaeeesbbeneeaaaeas 14
3.18.4 Manila and synthetiC rope terMINALIONS ...........uciiiiiiiiiiiiee e eea s 15
Rl T o - T OO PP PPPOPRPRPPRPPRN 15
0 e 0 I Tox 14 o o PRSPPSO 15
T R 107 o 0 11 11 ot 1o o PP PR PRSP 15
3.20 ACCESSOY EOUIPIMIEINT ...eeiiitiiieiiitt ettt ettt e et e s s bt e e s bbbt e e e et bt e e s aabbe e e s anbbe e e e enbeeeannbeeesannes 16
T O I ST T To | o= o [PPSR 16
I O I 411 (ol = Uy ] LTI 16

= Yo=Y [T o Jr= U o 0 0 =T (T Lo PRSP 16
I = T [>T TSP 16
4.2 CAPACILIES BN SIZES......eeeiiiiiiiie ettt e st e e e s bt e e e st bt e e e st bt e e e e abbe e e e abe e e e anbeeeeanees 16
G o Tod (] T I = V1 O PP PP P PTPPPN 17
I = V] T OO PP PP PPPRPRON 17
4.5 Operating/loading BIIAGES ........uuiiiiii e e e e e e e e s e e e e e e e arnraees 17
4.6 BAENS. ... .uiiiiiiiii it e e e 17
oy A 10181 a 1 (=T 4TV =T T | 1 A= T o o] =SSR 17
vl U o] To%= Vo] o WU O PP P TR PTPRPN 17

T e Y= g U= O TP P R PTPPPN 17
O N 1=l (=T = ST o =T =P RTRT PO 17

LI 15T 0 =T 110 1SRRI 17

© 2009 ESTA iX


https://webstore.ansi.org/Standards/ESTA/ANSIE12009?source=preview

This is a preview of "ANSI E1.4 - 2009". Click here to purchase the full version from the ANSI store.

Rig/1997-2002r17 ANSI E1.4 - 2009
LRI =T (=T 1] SO 17
5.2 GENEIAI FEOUITEMIEINTS ....eiiiitiiti ettt ettt ettt e et e e s bt e e s s b bt e e e b bt e e e eabbe e e e e nbaeeaannbeeeeannnes 18
RSB o (o) I (=21 1] o o PO PSP PUPPP 18

Ol D IoTS (o 0 - Tod (o] £= PP OO PRRTPR 18
(ST = L= ToTo o | a1 74=To [ oo o =TSR 18
LSBT o ] R -Vt (o £SO R 18
TABLE 1 — Tension Load Path COMPONENLS .......ccivieiiiiiiiiiieeee e e it e e e e e s s sieeee e e e e e s s s nnnnneae e e e e e e s e enneees 18
Lo N N = PO PRSP PTPPPN 18
6.4 Radial BEAING PrESSUIE........uuiiiiiiiii ettt et e e e e ettt e e e e e e e s anbbebeeeaaeeaannbbeeeaaaaeas 19
TABLE 2 — Radial BEAriNG PrESSUIEX........cooi ittt a ettt e e e e e e s s anbaeeeeeaeeeeannne 19
6.5 Sheave Bearing RALNGS.......c.c.uuiiiiiii e st e e e e s et e e e e e e s s st re e e e e e e e s sasatabeeeeeeesnsnsreaeeeaeens 19

ANIN X Attt E R E R R R R R R R R e e e ne e nernrnnnrnrnrnrnre 21
FIGURE L ..ottt et oo oot e e e e e e ok e et e e e e e e s e s bbb e e et et e e e s e s ann b e e e e e s s e aannbnneeeeeeeaeaanns 21
FIGURE 2 ...t e e e s e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eaaaaaaanaeanananaeaeanans 22
FIGURE 3 .. e e e e e e e e e oo e oo e e e oo o e o e e oo e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaeaaaeaaaeaaaeaens 23
A3 COMPONEINTS ... e e e e e e e e s e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaeeaaaaaaaaeaaaaaaaaaaanaaaaaaaaaas 23
A.3.2.1 Construction, Paragraph (Q) ....eeeeeeeiiiciiiieeee e e e e s a e e e s a e e e s s e e e s aaparaees 24
PANEC T2 4 v/ FoTU T i Tq o T o= T =T [ r=1 o) X (o ) SRS 24
A.3.2.7 Mounting, PAragrapi (£) ......iueeee ittt 24
A.3.9.1 Typical batten, Paragraph (Q) .........cueee it 24
A.3.10.3 Counterweights, Paragraph (8) ........oooouereiieeia e e e e e e s e ebae e e e e e e s aaae 24
A.3.11 COMPENSALING SYSIEIMS ... ..uiiiiiiiiei e e e iicee e e e e e s e e e e e e e s s s s aeeeaee e s e s antaeeeeeeeesaassnrreeeeeeessanrnreees 24
A.3.12 Wire guide stops, paragraph (D) ... 24
A.3.13.1 Stop battens, Paragraph (C) ..ueeeeeei i 25
A.3.18.3 Wire rope terminations (inCluding A.3.18.3.2) ......uuiiiiiiiiie e 25
A.3.18.3.3 Wire rope terminations, paragraph (d) .........coooriiiioiiiiie 25
A.3.18.4 Manila and synthetic rope terminations, paragraph (8) ........ccuueeeieriiiiiiiii e 25
FNRC B R I R T o I - U OO PP P PR UP PR PRRP 25

© 2009 ESTA


https://webstore.ansi.org/Standards/ESTA/ANSIE12009?source=preview

This is a preview of "ANSI E1.4 - 2009". Click here to purchase the full version from the ANSI store.

ANSI E1.4 - 2009 Rig/1997-2002r17
AL MBINUAIS ...ttt e e Rt st Rt Rt 25
A.5.2.1 GENEral FEQUINEIMENES .....iiiiiiitiee ettt ettt e et e e et bt e e e st b et e e ekt et e e e aabe e e e e anbaeeesnbbeeeeannees 25
A. Table 1, Item #2 — MINIMUM SHEAVE TIAMETIET .......cccieeeeeiii et e e s 25
A. Table 2 — Radial Bearing (GrOOVE) PrESSUIE........cciiiaiiiiiiiiiieia e ettt ee e e e et e e e e e e s e eareeeeeeaaaeeaane 25
A. Table 2 — Cast POIYAMIAES .........cuuiiiiiiiieiice e st a e e s s et ae e e e e e e s e sanreeeeeeeesnnenreees 26
F N o [0 (T (T . 0 SRR 26

© 2009 ESTA Xi


https://webstore.ansi.org/Standards/ESTA/ANSIE12009?source=preview

This is a preview of "ANSI E1.4 - 2009". Click here to purchase the full version from the ANSI store.



https://webstore.ansi.org/Standards/ESTA/ANSIE12009?source=preview

This is a preview of "ANSI E1.4 - 2009". Click here to purchase the full version from the ANSI store.

ANSI E1.4 - 2009 Rig/1997-2002r17

FOREWORD
(This foreword is not a normative part of the standard.)

No American National Standards have previously existed covering the design and manufacture of
products for lifting and holding scenic, lighting and masking elements, or which concern actors and
technicians involved in the theatrical and entertainment industry. In order to improve the level of safety
and to establish a minimum standard for the manufacture of rigging equipment for use in the
entertainment industry, the United States Institute for Theatre Technology, Inc. (USITT) established its
Rigging and Stage Machinery Standards Committee, with the mission of creating a comprehensive set of
standards for this purpose. To further this goal, sub-committees were established to write standards in
several areas that combine to achieve a set of standards to fully describe the mechanical equipment used
in theatres. This document is the work of the sub-committees for Manual Counterweight Flying Systems
and Rope and Sandbag Flying Systems. The results of the work of these two committees were combined
and formed the basis of this document.

It is intended that this document be accepted as a standard of USITT and that it ultimately become an
American National Standard. In order for the latter to happen, the USITT draft document was turned over
to ESTA's Technical Standards Program. It has been further developed by the Rigging Working Group
within that program. Members of the Rigging Working Group include appropriately qualified people who
represent the broader industry of people who specify, manufacture, sell, and use this equipment, so that
all interests are recognized and the standards represent a great depth of knowledge and experience in
regards to the equipment.

This document establishes minimum standards for equipment. However, the proper installation and
operation of this equipment are equally important. Equipment shall be installed, operated and maintained
under the supervision of a competent person. Further, the selection of the proper equipment for any
application shall be entrusted only to experienced personnel with the proper knowledge and training to
recognize and understand all of the hazards and functional requirements involved in the particular
installation.

This standard represents equipment manufactured under the constraints of current technology. It is not
intended to restrict further developments or enhancements. Revisions of this standard will be considered
by the committee in the light of further advances in technology, changes in entertainment requirements,
and operating practices. Future revisions will not imply that previous editions of the standard were
inadequate. Nor is it the intention of this standard to suggest that equipment manufactured before the
creation of this standard is inherently inadequate.
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REFERENCE STANDARDS ORGANIZATIONS

The following standards organizations have developed specific standards documents that may pertain to
certain normative requirements of this standard. It is not intended to identify all such organizations, or
their respective standards, nor is it intended to imply that compliance with any such standard constitutes
an exemption from any legal, jurisdictional, or OSHA-related safety requirements that may exist.

AlsSl - American Iron and Steel Institute, Inc.

ANSI - American National Standards Institute

ASME - American Society of Mechanical Engineers

ASTM - American Society for Testing and Materials

AWS - American Welding Society

ESTA - Entertainment Services and Technology Association
IFI - Industrial Fasteners Institute

ISO - International Organization for Standardization
NACM - National Association of Chain Manufacturers

SAE - Society of Automotive Engineers
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1 Scope

1.1 General

(a) This standard applies to arrangements of rigging hardware for the raising, lowering, and suspension of
scenery, properties, lighting, and similar loads. The single purchase, double purchase, and rope and
sandbag systems illustrated in the Figures section describe three common arrangements used over
performance areas.

(b) The use of rope, as well as rope and sandbags, is a variation of manual counterweight rigging. Where
equipment for rope or rope and sandbag rigging differs from equipment used in regular counterweight
rigging, differences will be noted.

(c) This standard applies to rigging hardware only, and not to the structure from which it is supported.
While not part of this standard, the ability of the building structure to support the intended loads shall be
considered in the design and application of rigging systems.

1.2 Annex note references

This document uses annex notes to provide additional reference information about certain specific section
requirements, concepts, or intent. Subject matter with a corresponding annex note reference is identified
by the asterisk (*) symbol, and the associated reference text is found in the Annex A section, identified
with the referring text section number, e.g. an Annex Note to section 3.2 will be identified in the annex
section as A.3.2.

1.3 Exclusion
This standard does not apply to raising or lowering people, or to any powered equipment.

1.4 Intent

The purpose of this standard is to establish the minimum requirements to safeguard the public health,
safety and general welfare through structural strength and safety to life and property from hazards
attributed to Manual Counterweight Rigging Systems.

1.5 Alternative materials, design and methods of construction and equipment

The provisions of this standard are not intended to prevent the installation of any material or to prohibit
any design or method of fabrication not specifically prescribed by this standard, provided that any such
alternative material, design or method of fabrication is satisfactory and complies with the intent of the
provisions of this standard, and that the material, method or work offered is, for the purpose intended, at
least the equivalent of that prescribed in this standard in quality, strength, and effectiveness.

2 Definitions

Arbor guide: See Guide shoe.

Arbor pit: A pit that extends below the stage floor to allow extended travel of counterweight arbors.
Batten: A pipe, tube, or other singular structural shape that is secured to the lift lines. Battens are used
for flying scenery, curtains, lighting and audio equipment, adjustable architectural/acoustical decor, or
combination thereof. Battens are typically installed parallel to the proscenium, horizontal, and extend

beyond the width of the proscenium opening.

Batten clamp: A piece of rigging hardware, typically consisting of two pieces of metal bolted around a
batten and having a hole for the attachment of a hanging chain, turnbuckle assembly, or rope.

Belaying pin: A pin that is inserted in a pin rail hole, and is used for securing rope lift lines or spot lines.
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