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~. e! The Engin88ring Society 
~ For Advancing Mobility 
~ Land Sea Air and Space 

400 COMMONWEALTH DRIVE, WARRENDALE, PA 15096 

OFF-HIGHWAY 
MACHINERY 
STANDARD 

Submitted for recognition as an American National Standard 

SHIELDING OF STARTER SYSTEM ENERGIZATION 

SAE J1493 

Issued 12-86 

1. PURPOSE AND SCOPE: This SAE Standard describes the shielding requirements 
for the starter motor solenoid and starter motor relay if so equipped on 
off-road self-propelled work machines, as identified in SAE Jll16. 

The shielding shall prevent inadvertent electrical connection at the starter 
motor solenoid or relay and/or discourage deliberate connection circumventing 
interlock features, during normal operation and/or servicing as prescribed by 
the operation or service manual. 

2. DEFINITIONS: 

2.1 Starter motor solenoid is the integral control device which energizes the 
starter motor. (See Fig. 1) 

2.2 The starter motor relay is the control device which energizes the starter 
motor solenoid. (See Fig. 1) 

2.3 The coil terminal is the terminal used to energize the coil of either the 
starter relay and/or the starter motor solenoid, Terminal Nos. (1) and (4) 
in Fig l. 

2.4 The battery terminal is the terMinal used to supply battery power to the 
starter relay or the starter motor solenoid, Terminal Nos. (2) and (5) in 
Fi g 1. 

2.5 The solenoid terminal is the terminal on the relay used to transfer power to 
the starter motor solenoid after the starter relay has been energized, 
Terminal No. (3) in Fig 1. 

2.6 The motor terminal is the terminal on the solenoid used to transfer power to 
the motor after the starter motor solenoid has been energized, Terminal No. 
(6) in Fi g 1. 

SAE Technical 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. 

Copyright 1986 Society of Automotive Engineers, Inc. 
All rights reserved. 

Printed in USA 
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J1493 Page 2 

3. GENERAL REQUIREMENTS: 

3.1 Prevent inadvertent electrical connection on the starter motor solenoid 
between the battery terminal (5) and the coil terminal (4) or the battery 
terminal (5) and the motor terminal (6). 

3.2 Prevent inadvertent electrical connection on the starter motor relay between 
the battery terminal (2) and the coil terminal (1) or between the battery 
terminal (2) and the solenoid terminal (3). 

3.3 On the starter motor solenoid, the battery terminal (5) shall be shielded 
from the coil terminal (4) and from the motor terminal (6) by means of a 
removable protective cover. 

3.4 On the starter motor relay, the battery terminal (2) shall be shielded from 
the coil terminal (1) and from the solenoid terminal (3) by means of a 
removable protective cover. 

3.5 All shielding materials to be non-conductive. 

3.6 The starter motor solenoid and relay shall be equipped with a permanent 
barrier separating the terminals. This shall provide minimal protection 
when the removable protective cover is not in place. 

3.7 The removable protective cover shall require hand tools to remove from the 
starter relay and/or the starter motor solenoid. 

4. PERFORMANCE REQUIREMENTS: 

4.1 The shielding ma~erials shall be considered non-conductive if they meet the 
foll owi ng test: 

Dielectric Test - The shielding materials shall have metallic foil placed on 
opposite sides of the material. A potential of 1500 volts A-C shall be 
applied to the metallic foil. There shall be no evidence of electric 
breakdown or flashover. The maximum leakage current shall not exceed 2 rnA. 

4.2 The removable protective covers shall protect against terminal to terminal 
connection when any rigid conductor (i.e., screwdriver, pliers, etc.) is 
utilized. 

4.3 The permanent barrier shall protect against terminal to terminal connection 
when a flat rigid conductor (i.e., screwdriver) is utilized. 
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FIG. 1- TYPICAL CRANKING CIRCUIT 
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J1493 DEC86 

RATIONALE: 

Not applicable. 

RELATIONSHIP OF SAE STANDARD TO ISO STANDARD: 

Not applicable. 

REFERENCE SECTION: 

SAE Jll16 JUN86, Categories of Off-Road Self~Propelled Work Machines 

APPL ICATION: 

This standard describes the shielding requirements for the starter motor solenoid 
and starter motor relay if so equipped on off-road self-propelled work machines, 
as identified in SAE Jll16. 

The shielding shall prevent inadvertent electrical connection at the starter 
motor solenoid or relay and/or discourage deliberate connection circumventing 
interlock features, during normal operation and/or servicing as prescribed by the 
operation or service manual. 

COMMITTEE COMPOSITION: 

DEVELOPED BY SUBCOMMITTEE 5, ELECTRICAL EQUIPMENT: 

W. R. Golden, Dill Products Inc., Norristown, PA - Chairman 
K. D. Kobe1entz, Robert Bosch GmbH, Broadview, IL - Vice Chairman 
R. R. Brubaker, Dresser Industries, Peoria, IL 
M. L. Carroll, Northh American Philips Corp., Farmington Hills, MI 
E. A. Domes, Payhauler Corporation, Batavia, IL 
W. R. Ellis, Ford Motor Co., Troy, MI 
J. M. Haggard, Jr., Tay-Mor Industries, Inc., Logansport, IN 
J. D. Harris, Tenneco Corp., Racine, WI 
R. J. Henry, Dresser Industries Inc., Libertyville, IL 
G. J. Hill, Payhauler Corporation, Batavia, IL 
K. A. Julian, Julia.n E1ec. Service & Engrg. Inc., Westmont, IL 
P. H. Kehm, Datcon Instrument Co., East Petersburg, PA 
R. Madon, Navistar Int'l. Corp., Schaumburg, IL 
L. Mapa, General Battery Corp., Maumee, OH 
D. W. Mattick, J. I. Case Co., Hinsdale, IL 
F. A. McGuirk, Jr., Cooper Ind., Parsippany, NJ 
J. McHenney, J. I. Case Co., Hinsdale, IL 
M. E. Moore, Caterpillar Inc., Peoria, IL 
H. O. Mosquera, Dresser Industries Inc., Libertyville, IL 
B. M. Nichols, Deere & Company, Dubuque, IA 
I. P. Patel, Fiat-Allis Constr. Machy., Inc., Springfield, IL 
M. Patterson, Leece-Neville, Cleveland, OH 
D. K. Pfundstein, Deere & Co., Waterloo, IA 
L. J. Raver, GMC, Anderson, IN 
W. J. Ross, J. W. Speaker Corporation, Milwaukee, WI 
A. E. Runions, Stewart-Warner Corp., Springfield, IL 
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