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practices approved and/or recommended are advisory only. Use thereof by anyone for any 
purpose is entirely voluntary and in any event without risk of any nature to the National 
Fluid Power Association, Inc., its officers, directors or authors of such work. There is no 
agreement by or between anyone to adhere to any NFPA Recommended Standard, policy 
or practice, and related matters. In formulating and approving technical reports, the 
Technical Board, its councils and committees and/or the National Fluid Power Association, 
Inc. will not investigate or consider citations, references or patents which may or may not 
apply to such subject matter since prospective users of such reports and data alone are 
responsible for establishing necessary safeguards in connection with utilization of such 
matters, including technical data, proprietary rights or patentable materials.  

Recommended standards and/or policies and procedures are subject to periodic review 
and may be changed without notice. Recommended standards, after publication, may be 
revised or withdrawn at any time and current information on all approved recommended 
standards may be received by calling or writing the National Fluid Power Association, Inc. 

An approved NFPA Recommended Standard implies a consensus of those substantially 
concerned with its scope and provisions and is intended as a guide to aid the 
manufacturer, the consumer and the general public. The publication of the NFPA 
Recommended Standard does not in any respect preclude anyone, whether they have 
participated in the development of or approved the recommended standard or not, from 
manufacturing, marketing, purchasing, or using of products, processes or procedures not 
conforming to the recommended standard. An approved NFPA Recommended Standard 
does not constitute or indicate a warranty of any sort, express or implied, including but not 
limited to a warranty or representation as to quality, merchantability or fitness for a 
particular use or purpose. 

Participation by federal agency representative(s) or person(s) affiliated with the industry is 
not to be interpreted as government or industry endorsement of this standard and/or policy 
and procedure. 
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An approved NFPA recommended standard does not express or imply any judgment, 
certification or endorsement of or with respect to, the safety, design or performance of any 
product, component, or its use.  

NFPA does not examine, investigate, test, recommend, or certify the design, use of safety 
of any product or component, even those which may incorporate one or more NFPA 
recommended standards. Approved NFPA recommended standards therefore have no 
application to and do not express or imply any recommendation, representation or 
warranty, with respect to the safety, design, use, performance, or functional 
interchangeability of components or products which incorporate NFPA recommended 
standards 
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Foreword 

This Foreword is not part of National Fluid Power Association Standard Fluid power 
systems and components  Cylinders bore and rod size combinations  Rod end 
configurations, dimensional identification code  Mounting dimensions for bore sizes less 
than 1 1/2 inch bore cataloged square head tie rod type, NFPA/T3.6.11 R1-1998 (Revision 
of ANSI/B93.34-1973).  

At the 15 November 1993 meeting of the NFPA Cylinder Section it was recommended that 
this standard should be revised. Charles Woodin (Milwaukee Cylinder) agreed to serve as 
Project Chairman. NFPA Technical Staff prepared Draft No. 1 on 12 December 1994. The 
draft was sent to Project Chairman Woodin for his review.  

NFPA Headquarters received an updated document on 3 September 1996. Draft No. 2, 
was distributed for review at the 18 September 1996 meeting of T3.6. At the 12 February 
1997 T3.6 meeting it was agreed to send the document out for General Review.  

The document was sent out for General Review on 18 April 1997. The General Review 
closed with comments from three companies. The three commentators signed off on their 
comments by 6 November 1997 when T3.6 was balloted by mail for approval to send the 
document to the Technical Board for approval to Ballot.  

At the 4 December 1997 Technical Board meeting this document was granted approval to 
ballot. The document was sent out for Ballot on 17 March 1998. The Ballot closed 17 April 
1998 with no comments. The Technical Board granted final approval to this document on 
13 August 1998. 

Project Group Members who developed this standard: 

June VanPinsker* 
Technical Coordinator 
National Fluid Power Association 

Charles Woodin 
Project Chairman  
Milwaukee Cylinder 

Shirley C. Seal* 
Manager of Standards Development  
Industry/National 
National Fluid Power Association 

Don Blackman 
Section Chairman 
Miller Fluid Power 

Donald Selke  
Past Section Chairman 
Sheffer Corp. 

Lido Boni 
Parker Hannifin Corp. 

Thomas Hurley 
Section Secretary 
Rexroth Corp. 

Matt Boswell 
Robert Bosch Fluid Power 

Paul Hamilton 
Earle M. Jorgensen Co. Gregory Pesch† 

Past Section Secretary 
Hanna Corp. David Keil* 

Ortman Fluid Power 
Kendall McBroom 
Technical Auditor 
Nelson Industries 
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Patrick Maher 
NORGREN 

Joe Meloche 
ARO Fluid Products Div. 

Curt Page 
M-C Industries/Hydro Line 

David Rediess 
MOSIER IND. 

Beldon Rich 
Northbrook Engineering 

James Simpson 
General Motors 

* Company affiliation has changed 

† Deceased 
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Introduction 

In fluid power systems, power is transmitted and controlled through a fluid (liquid or gas) 
under pressure within an enclosed circuit. 

One component of such a system is the fluid power cylinder. This is a device that converts 
power into linear mechanical force and motion. It consists of a movable element, such as a 
piston and piston rod, plunger, or ram operating within a cylindrical bore. 

The square head cylinder is a specific design initially developed for industrial (in plant) use. 
It is manufactured and sold as an interchangeable component by a majority of suppliers. 
Recognition of this interchangeability is one of the purposes of this document. 
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NFPA/T3.6.11 R1-1998 (R2004) 

Fluid power systems and components  Cylinders bore and rod size 
combinations  Rod end configurations, dimensional identification 
code  Mounting dimensions for bore sizes less than 1 1/2 inch bore 
cataloged square head tie rod type 

1 Scope 

This standard will include the following for cataloged square head tie rod type industrial fluid power cylinders 
(pneumatic and hydraulic) with bore sizes less than 1.5 in (38.1 mm) diameter: 

− recommended bore sizes; 

− recommended rod sizes; 

− recommended bore and rod size combinations and rod end configurations; 

− recommended dimensional identification code; 

− recommended mounting dimensions. 

This standard will provide greater use and understanding of fluid power cylinders through recognizing, generating and 
insuring the maximum of standardization and interchangeability. 

2 Normative references 

The following standards contain provisions which, through reference in this text, constitute provisions of this document. 
At the time of publication, the editions indicated were valid. All documents are subject to revision, and parties to 
agreements based on this document are encouraged to investigate the possibility of applying the most recent editions 
of the documents indicated below. NFPA maintains registers of currently valid NFPA/ANSI standards. 

ANSI/B93.1-1964, Dimension identification code for fluid power cylinders. 

ANSI/B93.2-1986, Fluid power systems and products  Glossary. 

ANSI/B93.3-1984, Fluid power systems and products  Cylinder bores and piston rod diameters  Inch series. 

ANSI/B93.8-1968, Bore and rod size combinations and rod end configurations for cataloged square head industrial 
fluid power cylinders. 

ANSI/ASME/B1.1-1989, Unified inch screw threads. 

ANSI/IEEE 268-1992, Metric Practice. 

ISO 370:1975, Toleranced dimensions  Conversion from inches into millimetres and vice versa. 

ISO 1000:1992, SI units and recommendations for the use of their multiples and of certain other units. 
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