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1. SCOPE: 

SURFACE 
VEHICLE 
STANDARD 

an American National Standard 

RATING OF WINCHES 

s= J706 

Issued 1954-01 
Revised 1985-07 

This SAE Standard applies only to new winches which are primarily designed 
for intermittent pulls and lifts and whose configuration and condition are 
the same as when they were shipped by the manufacturer. They are not 
intended to be used in any manner for the movement of personnel. They may be 
driven by any power source recommended by the manufacturer and will be 
capable of being powered in either direction. They will be equipped with an 
automatic safety brake system to control a load when lowering under power and 
positively hold a load when power is not being delivered to the winch. A 
hydraulic flow control valve or similar device may be used in the brake 
system to control a load when lowering under power. A clutch to release the 
drum for "free-spooling" may be provided and will be designed not to 
disengage itself under load. A drag brake may be provided to control 
"free-spooling," but will not be relied on to control or hold a load. Power 
sources, such as hydraulic motors, even though they may be supplied or 
recommended by the winch manufacturer, are not considered a part of the winch 
so far as this standard is concerned, except to whatever extent they are a 
part of the brake system. 

2. GENERAL SPECIFICATIONS: 

2.1 Name Plate: A name plate containing the following information will be 
permanently attached to a major winch component in a location on the winch 
that is both conspicuous and protected. 

2.1.1 Manufacturer's name 

2.1.2 Manufacturer's model designation 

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. 
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SAE J706 

2.1.3 Rated l1ne pull 
(R) "L" layer, (full drum) pounds l 

F1rst layer (pounds) 

2.1.4 Rated 1nput speed at rated line pull (rpm) 

2.1.5 Duty cycle rat1ng (feet or OF) 

2.1.6 Maximum recommended wire rope d1ameter (inches) 

2.2 Safety Brake System: The safety brake system will be capable of 
automat1cally and cont1nuously hold1ng rated load when power 1s not be1ng 
de11vered to the w1nch. When 10wer1ng a load under power, 1t w111 operate 
automatically and have adequate thermal capacity to control rated load at 
rated speed for a d1stance of 50 ft w1thout appreciable loss of 
effectiveness due to temperature r1se. Any loss - other than that due to 
normal wear - 1s expected to return when the brake cools. Adjust'ng means, 
automat1c or manual, w111 be prov1ded to compensate for wear of fr1ction 
mater1a1s. When ra1s1ng a load, the safety brake w'll automatically release 
and not generate an apprec1ab1e amount of heat. 

2.3 Drum Release Clutch: The clutch, if provided, will be a positive-engagement 
type; fr1ct10n-type clutches are not acceptable. Automatically-applied 
means such as springs, detents, or angled jaw faces will be provided to 
1nsure that the clutch w111 not s11p out of engagement under load. 

() 

2.4 Drum Drag Brake: A drum drag brake will be provided if a drum release .~ 
(R) clutch is provided. Its purpose is to prevent the drum from overrunning the 

w1 re rope when "free-spoo 11 ng," and 1 t wi 11 not be re 11 ed on to control or 
hold a load. 

2.5 ~um D1ametar: The drum diameter w111 be at least eight times the maximum 
recommended w1re rope d1ameter. 

3. PUBLISHED DATA: 

The manufacturer's llterature w'll contaln, as a m1nimum, the information in 
3.1 through 3.8. 

3.1 Duty Cy~le Rating (feet or OF): The duty cycle rating is the total number 
of feet of w1re rope travel at rated line speed and one-half rated line pull 
to .ach1eve a temperature rise from 100 to 250°F, or, 'f the temperature 
stab1l1zes below 250°F, the duty cycle 1s the stab111zat1on temperature. 
See 4.1 for the procedure to establish the duty cycle rating. 

3. 2 .s..t.ar_t'ng_Inp..!J.t..l9..r.ClY~_~.PmJlld=f..e..e...t1: The s tart1 ng 1 nput torque is the torque 
at the winch input shaft requ1red to start rated load upward from a 
suspended pos1t1on. 

(R) lLetters on th1s 11ne to be approx1mate1y 50% larger than letters on the 
"flrst layer" llne. Use the value of "L" calculated from 3.5 for the () 
maxlmum recommended wlre rope d1ameter. 1 
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3.3 Running Input Torgue (pound-feet): The running input torque is the torque 
at the winch input shaft required to maintain upward movement of rated load. 

3.4 Rated Input Sp'eed (rpm): The rated input speed is the maximum permissible 
input speed at rated load as determined by each manufacturer. 

3.5 Maximum Permissible Number of Layers: The maximum permissible number of 
layers of wire rope on the drum will be calculated from the following 
formula. (See Figure 1.) 

L = F-D-2m (Use integer portion of result) 
2d 

Where: L = maximum permissible number of layers 
F = drum flange diameter (inches) 
D = drum barrel diameter (inches) 
d = wire rope diameter (inches) 

(R) m a freeboard 20.7d (inches) 

- r- - -

~) ,... 
~ fm .)001 
)oC 

c = KW"n(D + nd) 
12d 

6 
-I 

t 

I ~~. 
W J 

FIGURE 1 

F 

" 

3.6 Drum St~~pacity (feet): The drum storage capacity will be calculated 
from the following formula and published as a cumulative figure for each 
layer, using the maximum recommended wire rope size. 

(R) c = KW11'n(D+nd) 
l2d 

Where: C = drum storage capacity (feet) 
(R) K = wire rope compensation factor 
(R) n = number of layers (L = maximum number) 

D = drum barrel diameter (inches) 
d = wire rope diameter (inches) 

(R) W = width between drum flanges (inches) s 
~--------------------------------------------------------------------~ 
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3.6 (Cont1 nued>: . ) 

The w1re rope compensation factor, K, is used to correct for spooling and 
d1mens1onal variations. It has a normal range of 0.7 to 0.9. The 
manufacturer will include in the literature the value of K used to calculate 
the drum storage capacity. 

3.7 Rated L1ne pull (pounds): The rated 11ne pull 1s the 11ne pull on any layer 
that results from the output torque that produces maximum rated line pull on 
the f1rst layer. The rated 11ne pull w111 be calculated from the following 
formula and pub11shed for each layer, using the maximum recommended wire 
rope size. ' 

P = Pmax [ d + D ] 
d (2n-1> + D 

Where: P = rated 11ne pull (pounds) 
d • wire roped1ameter (inches) 
D • drum barrel diameter (1nches) 

(R) n • number of laye~~- (L = maximum number) 
Pmax = maximum (f1rst layer) rated line pull (pounds) (See 4.2 for 

the procedure to establish maximum rated line pull.) 

(R) The following note will be published in conjunction with rated line pulls 
when w1re rope is not prov1ded with the w1nch: "The rated 11ne pulls shown 
are for the w1nch only. Consult the wire rope manufacturer for w1re rope J', 
rat1ngs." 

(R) When w1re rope 1s provided w1th the winch, the following note will be 
published in conjunction with rated line pulls: "Rated line pulls shown are 
for the winch only. The breaking strength of new (size and construction) 
w1re rope 1s (break1ng strength) (pounds)." The winch manufacturer will use 
the descr1pt1on and break1ng strength of the wire rope prov1ded with the 
w1nch 1n the preceding paragraph. 

If a layer is not spec1f1ed, numerical reference to rated 11ne pull in the 
manufacturer's l1terature will be shown as two numbers with a slash mark 
between them. The first number is the rated 11ne pull for the full drum, 
and the second 1s the rated 11ne pull for the first layer. Each such 
reference w1ll 1nclude an aster1sk wh1ch refers the reader to a note which 
reads: "The f1rst number 1s the rated 11ne pull 1n pounds for the full 
drum, and the second number 1s the rated line pull 1n pounds for the f1rst 
layer." 
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Rated Line Speed (feet per minutgl: Rated line speed is the line speed on 
any layer that results from rated input speed (see 3.4). The rated line 
speed will be calculated from the following formula and published for each 
layer, using the maximum recommended wire rope size. 

S = N~d(2n-1) + D 
12R 

Where: S = rated line speed (feet per minute) 
N = rated input speed (rpm) 
d = wire rope diameter (inches) 
n = number of layer (L = maximum number) 
D = drum barrel diameter (inches) 
R = gear ratio 

4. MANUFACTURER'S TEST PROCEDURES: 

4.1 Duty Cycle Rating: 

4.1.1 The duty cycle rating will be established by continuously raising and 
lowering a load equal to or greater than one-half rated load at rated line 
speed without stopping at the top and bottom of each 11ft any longer than 
necessary to reverse direction. The test begins when the lubricating oil 
temperature reaches 100°F and terminates when the oil temperature either 
reaches 250°F or stabilizes below 250°F. The duty cycle rating is the 
total feet of travel; both up and down, between 100 and 250°F, or, if the 
temperature stabilizes below 250°F, the duty cycle rating is the 
stabilization temperature. 

4.1.2 The duty cycle may also be established by utilizing a hydraulic cylinder 
or other means provided the line speed, applied load, and measured or 
calculated travel are equivalent to those in 4.1.1. 

4.1.3 The 011 used in the test will be the same kind and quantity that is 
recommended or normally furnished with the winch. 

4.1.4 Cooling means will not be used unless such means are an integral part of 
the winch that will be sold with the winch. 

4.1.5 Ambient temperature will be between 55 and 85°F, and the winch will be 
tested in relatively still air. 

4.2 Maximum Rated Line Pull: Maximum rated line pull will be established as 
follows: 

4.2.1 

p 
A load equal to twice the desired maximum rated line pull will be applied 
to the drum on the first layer at an effective distance from one flange of 
no more than five times the maximum recommended wire rope diameter. This 
load will be maintained while the winch is powered for at least one drum 
revolution at half of rated line speed. The direction of pull will be on 
a horizontal within ±15 deg and perpendicular to the centerline of the 
winch drum within ±5 deg. The test will then be repeated with a load 
equal to the desired rated line pull. Both tests will then be repeated on 
the oooosite end of the drum. 
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4.2.2 In order to obtain sufficient wire rope strength to lift twice the desired ~) 
maximum rated load, the rope may be oversized, or multiple wire ropes may 
be used, or both. If wire rope of a size other than the maximum 
recommended size is used, rated line pull must be adjusted per the 
following formula. 

p .. Qt 
r 

Where: P. rated line pull (pounds) 
Q • test load (pounds) 
t • radius to center of test load rope from centerline of drum 

(inches) 
r = radius to center of first layer of maximum recommended wire 

rope s1ze from center11ne of drum (1nches) 

All the above tests will be performed using production winches that are 
comparable to those that w111 subsequently be 1dentified as complying with 
th1s spec1fication, except as 1nd1cated in Section 5. 

5. TEST WINCHES: 

5. 1 

5.2 

In those cases where two winch models differ from each other only in ways 
that do not 1nvolve load-carry1ng members, only one model need be tested to 
qua11fy both models. 

In those cases where two or more w1nches utilize the same parts assembled in 
d1fferent ways to obtain different conf1gurations, only one model need be 
tested to qua11fy all conf1gurat1ons, prov1ded that each conf1gurat1on w111 
log1cally be stressed to the same value and 1n the same manner w1th a g1ven 
load. 

5.3 In those cases where two w1nch models are 1dent1cal except one uses a 
right-hand worm gear set and the other a left-hand set, only one model need 
be tested to qualify both models. 

5.4 In those cases where two w1nch models are 1dent1cal except one is overwound 
and the other is underwound, only the model representing the worst cond1tion 
from the standpo1nt of strength need be tested. 

5.5 If mount1ng angles or brackets are furnished with the winch, they must be 
comparable to the ones used 1n the test that qua11fied the winch. 

6. MOUNU NG : 

Each manufacturer w111 pub11sh a suggested mounting method as a gu1de to 
insure that the estab11shed safety factor 1s not lost due to 1mproper 
mounting. Such 1nformat1on should include the mounting method used by the 
manufacturer to qua11fy the w1nch. 
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7. DEFINITIONS: 

7.1 FREE-SPOOL: The operation of unspooling wire rope from a drum by pulling on 
the free end of the rope while the winch is stationary. The drum is 
disconnected (declutched) from its power train during this operation. 

7.2 WRAP: A single coil of wire rope wound on a drum. 

7.3 LAYER: All wraps of the same diameter between drum flanges. 

7.4 FREEBOARD: The amount of drum flange that extends radially past the top 
wire rope layer of a full drum. 

7.5 FULL DRUM: A drum containing the maximum permissible number of layers as 
(R) as defined in 3.5. 

The (R) is for the convenience of the user in locating areas where technical 
revisions have been made to the previous issue of the report. If the symbol is 
next to the report title, it indicates a complete revision of the report. 
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