
SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.

QUESTIONS REGARDING THIS DOCUMENT: (724) 772-8512 FAX: (724) 776-0243
TO PLACE A DOCUMENT ORDER; (724) 776-4970 FAX: (724) 776-0790

SAE WEB ADDRESS  http://www.sae.org

Copyright 1988 Society of Automotive Engineers, Inc.
All rights reserved. Printed in U.S.A.

SURFACE
VEHICLE

400 Commonwealth Drive, Warrendale, PA 15096-0001
STANDARD

Submitted for recognition as an American National Standard

J1949
ISSUED
OCT88

Issued 1988-10

ROAD VEHICLES—HIGH PRESSURE FUEL INJECTION PIPE END—
CONNECTIONS WITH 60 DEGREE FEMALE CONE

This document is a word-for-wrod equivalent of ISO/DIS 2974.

1. Scope—This SAE Standard specifies the dimensional requirements for the assembly of high-pressure pipe
connections for compression-ignition (diesel) engine fuel injection equipment.

It applies to 60 degrees female cones with external threaded connectors types 1 and 2 (see Figures 1, 2, and
3), and to the internal threaded tube nuts and male cone type end assembly (see Figure 4) of high-pressure
pipe connections for tubes with diameters up to 12 mm inclusive.

2. References

2.1 Applicable Publications—The following publication forms a part of this specification to the extent herein.

2.1.1 ISO PUBLICATION—Available from ANSI, 11 West 42nd Street, New York, NY 10036-8002.

ISO 261—ISO general purpose metric screw threads—General plan
ISO/DIS 2974—Diesel engines—High-pressure fuel injection pipe end-connection with 60° female cone
ISO 3508—Thread run-outs for fasteners with thread in accordance with ISO 261 and ISO 262

3. Requirements

3.1 Dimensions and Tolerances—Figures 1 and 2 indicate the basic requirements for the connector at the fuel
injector and fuel injection pump to allow interchangeability for high-pressure fuel injection pipe assemblies.

The 60 degree female cone and its relationship to the external thread of the connector shall meet the
requirements of Figure 1: variations at the smaller end of the female cone as shown in Figure 3 are
acceptable.

Dimensions and tolerances are given in Table 1.  Details not specified are left to the manufacturer’s choice.

With reference to dimension a in Figures 1 and 2, the external thread may be made optionally to type 1 or 2.
However, it shall be possible to screw the GO-gauge for the thread up to the plane specified by dimension a for
both types.
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FIGURE 1—EXTERNAL THREADED CONNECTOR, TYPE 1

FIGURE 2—EXTERNAL THREADED CONNECTOR, TYPE 2
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FIGURE 3—SHAPES OF DETAIL X ON EXTERNAL THREADED
CONNECTORS, TYPES 1 AND 2

FIGURE 4—NUT AND TUBE END ASSEMBLY
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Figure 4 identifes the nut and tube assembly dimensions which are important to sealing, normally on the
leading edge of the cone on the high-pressure fuel injction pipe (see also the note in 3.2).

3.2 Materials—The specification of material and heat treatment shall be chosen according to the use intended.

NOTE—To ensure that deformation takes place at the sealing face of the tube and cone, when sealing, the
material of the cone shall be softer than the material of the external threaded connector.

4. Designation—An end-connection, in accordance with this International Standard, shall be designated by the
following elements, in the order given:

a. Reference to this standard
b. The shape in accordance with Figure 3
c. The tube outside diameter, in millimeters
d. The thread designation, in accordance with ISO 261

Example—An end connection of shape A, of tube outside diameter 10 mm, with an M22 X 1.5 thread is
designated:  SAE J1949 - A 10 - M22 X 1.5.

PREPARED BY THE SAE DIESEL FUEL INJECTION EQUIPMENT STANDARDS COMMITTEE

TABLE 1—DIMENSIONS AND TOLERANCES

Tube
Outside
Diameter

Thread(1)

A

1. Tolerance classes of threads.  og for external threaded connector:  6H for connector nuts.

Reference
Diameter,

d
F1

(2)

±0.1

2. Dimension F shall be adapted to the tube inner diameter for the sake of optimum flow conditions.  If required, for instance 
for edge filters, application of dimension F3 is allowed.

F2
+0.3

0
F3

(2)

max.

E
+0.3

0
P

±0.5

G
+0.5

0
L

max
a

min.

5 M10 X 1.25
M12 X 1.5

5.5 1.25 to 2.5 2.5 0.8 7.5 0.5 7 10

6 M12 X 1.5
M14 X 1.5

6.5 1.5 to 3 5 6.1 0.8 9.0 0.8 8 11

8 M16 X 1.5
M18 X 1.5
M22 X 1.5

8.5 2 to 4 4 7.3 2.6 11.5 0.9 11 16.5

10 M20 X 1.5
M22 X 1.5
M24 X 1.5

10.5 2.5 to 5 5 9.3 2.6 13.5 0.9 12.5 18

12 M22 X 1.5
M26 X 1.5

12.5 3 to 5 5 10.3 2.6 15.5 1.8 15.5 21
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