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AMERICAN NATIONAL STANDARD

This American National Standard is one of more than 10,000 standards approved as American
National Standards by the American National Standards Institute. On 24 August 1966, the ASA
was reconstituted as the USA Standard Institute; on October 1969, the USASI changed its name
to the American National Standards Institute. Standards formerly designated as ASA or USASI are
now designated as ANSI Standards. There is no change in their index identification or technical
content.

An American National Standard implies a consensus of those substantially concemed with its
scope and provisions. An American National Standard is intended as a guide to aid the manufac-
turer, the consumer and the general public. The existence of an American National Standard does
not in any respect preclude anyone, whether they have approved the standard or not, from manu-
facturing, marketing, purchasing or using products, processes or procedures not conforming to the
standard. An approved ANSI 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, mer-
chantability or fitness for a particular use or purpose. American National Standards are subject to
periodic review and users are to obtain the latest editions. Producers of goods made in conformity
with an American National Standard are encouraged to state on their own responsibility in adver-
tising, promotional material or on tags or labels that the goods are produced in conformity with
particular American National Standards.

NOTICE: An approved ANSI 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 ANSI standards. Approved
ANSI standards therefore have no application to and do not express or imply any recommenda-
tion, representation or warranty, with respect to the safety, design, use, performance, or functional
interchangeability of components or products which incorporate ANSI standards.

CAUTION NOTICE: This American National Standard may be revised or withdrawn at any time.
The procedures of the American National Standards Institute require that action be taken to reaf-
firm, revise, or withdraw this standard no later than five (5) years from the date of publication.
Purchasers of American National Standards may receive current information on all standards by
calling or writing the American National Standards Institute, 11 West 42nd Street, 13th Floor, New
York, NY 10036-8002, (212) 642-4900. Information on this and other FLUID POWER standards
may also be obtained by calling or writing the National Fluid Power Association, 3333 North May-
fair Road, Milwaukee, W1 53222-3219, (414) 778-3344.

Suggestions for improvement gained in the use of this standard will be welcome. They should be
sent to the American National Standards Institute, 11 West 42nd Street, 13th Floor, New York, NY
10036-8002.

Any part of this standard may be quoted. Credit lines should read: Extracted from American Na-
tional Standard Bore and rod size combinations and rod end configurations for cataloged square
head industrial fluid power cylinders, ANSI/B93.8-1968 (R1988) (NFPA/T3.6.4-1967).
Published by
NATIONAL FLUID POWER ASSOCIATION, INC.
Copyright 1968 by the National Fluid Power Association, Inc.
Printed in USA
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Foreword

Because of the rapidly increasing use of fluid power in mili-
tary, industrial and mobile application, the National Fluid
Power Association was formed as an educational and stan-
dards producing organization. Within the standards produc-
ing activity the necessity that fiuid power components be
interchangeable became apparent. This document applied
to square head cylinder rod end dimensions that affect in-
terchangeability, and correlates rod sizes with cylinder bore
sizes as they are commonly portrayed in catalogs pub-
lished by manufacturers of industrial square head cylinder
catalogs.

The information included was obtained by surveying ap-
proximately forty cylinder.manufacturers. The data obtained
was collated by the Cylinder Section of NFPA and was pre-
sented to the manufacturers who participated in the survey.
Wherever conflicts or objection existed, they were arbi-
trated and resolved.

This document presents the approved recommended prac-
tice for bore and rod size combinations and rod end config-
urations for cataloged square head industrial fluid power
cylinders as derived by the preceding method.

All effort available was used to eliminate instances in which
a manufacturer’s parented configuration would be jeopard-
ized by the application of standards dimensions. It is a
stated tenet of the National Fluid Power Association that
matters affecting patents or actions deleterious to design
innovation shall be avoided.

The first formal ballot by the section resulted in one nega-
tive vote. Editorial revisions involving the application of Ref-
erence #4 resulted in the withdrawal of the negative ballot.
The ballot was approved on October 25, 1967, and the
project was approved as a NFPA Recommended Standard
on November 12, 1967.

The ballot of USASI Standard Committee B93 was com-
pleted on January 26, 1968 and was reviewed at the
committee’s meeting of January 29, 1968, and as a result
of actions authorized that day a unanimously approved
draft was achieved.

On January 29, 1968, Standards Committee B93 was com-
prised of the following:

J. J. Pippenger
Chairman

Otto J. Maha
Vice Chairman

James L. Morgan
Secretary

American Soclety of Agricultural Engineers
E. H. Fletcher

American Soclety of Lubrication Engineers
Karl G. Henrikson

American Society of Mechanical Engineers
Henry Parsons

American Soclety for Testing & Materials
J. D. Lykins
W. H. Millett (alternate)

American Soclety of Tool & Mfg. Engineers
Kenneth E. Booher

Automobile Manufacturers Assoclation
Reino M. Mustonen

Fluid Controls institute
William Schilling

Fluid Power Soclety
Prof. Russel Henke
Melvin E. Long
Frank L. Mackin

Max Covert

Tobi Goldoftas
Dudley Pease

Wm. R. Smith

Lars G. Soderholm
Frank Yeaple

Industrial Truck Association
C. D. Gibson
R. T. McNeely (alternate)

Joint Industry Council
Eugene J. Koschella

Material Handling institute
Bemard Becker
Jack McPherson (alternate)

Mechanical Packing Association
Guy Horvath
R. G. Singer (alternate)

National Fluid Power Association
Otto J. Maha

J. L. Fisher, Jr.

W. R. Forster

W. J. Kudiaty

Z. J. Lansky

John J. Pippenger

National Hose Assemblies Mfgs. Assoclation
Robert M. Byrne

National Industrial Leather Assoclation
R. R. Rath
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National Machine Tool Builders Association

D. G. Stewart
Robert Gale (alternate)

Power Crane and Shovel Association
wm. M. Shook

Rubber Manufacturers Assoclation
L. Cranston
N. J. Cyphers (alternate)

Society of Automotive Engineers, inc.

John G. Lippert

U.S. Coast Guard
Lt. J. W. Kime

U.S. Dept. of Defense . .
C. A. Nazian
Jack T. Stevenson
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Bore & Rod Size Combinations and Rod End
Configurations for Cataloged Square Head Industrial

Fluid Power.Cylinders

1 Introduction

Fluid power systems are those that transmit and control
power through the use of a pressurized fluid (liquid or gas)
within an enclosed circuit.

One components of such systems is the fluid power cylin-
der. This is a device which converts fluid power into linear
mechanical force and motion. It usually consists of a mov-
able element, such as a piston and piston rod, plunger, or
ram operating within a cylindrical bore.

The square head industrial cylinder is a specific design de-
veloped for industrial (in planf) 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.

For definitions of terms not defined herein, consult United
States Standard Glossary of Terms for Fluid Power, B93.2-
1965 (Ref. 2): also identified as NFPA Recommended Stan-
dard STD T3.1.64.1, 4th Edition - 1964. Two definitions im-
portant to this document are:

piston rod: The fluid power cylinder element which trans-
fers mechanical force from the cylinder piston externally to
a working device. Piston rod cross sectional areas are gen-
erally less than half of the cylinder bore area.

square head cylinder: A device which converts fluid
power into linear mechanical force and motion, consisting
of a movable element such as a piston and piston red, op-
erating within a cylindrical bore crapped at each end by
square end closures secured by tie rods extending along
the exterior of the device.

2 Scope

The information contained in this document portrays the
commonly cataloged dimensions for piston rod end configu-
rations and cylinder bore and piston rod combinations used
with square head industrial fluid power (pneumatic and hy-
draulic) cylinders as provided by the majority of manufac-
turers in the United States.

3 Purpose

The information contained in this document is presented for
the purpose of recognizing, generating and insuring the
maximum in standardization and interchangeability of
square head industrial fluid power (pneumatic and hydrau-
lic) cylinders.

4 Rod end styles
4.1 Coding & nomenclature

The coding and nomenclature for the six basic rod ends is
as follows:

Coding Nomenclature
PL Plain (no attachment)
SM Small male (Threaded)
IM Intermediate male

(Threaded)

FM Full male (threaded)
SF Short female (Threaded)
LF Long female (Threaded)
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