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(1) How to identify the suitability of the 
supporting ground/surface to support the ex-
pected loads of the operation. Elements in-
clude: 

(i) Weaknesses below the surface (such as 
voids, tanks, loose fill). 

(ii) Weaknesses on the surface (such as re-
taining walls, slopes, excavations, depres-
sions). 

(2) Proper use of mats, blocking/cribbing, 
outriggers, stabilizers, or crawlers. 

(3) Identification of site hazards such as 
power lines, piping, and traffic. 

(4) How to review operation plans with su-
pervisors and other workers (such as the sig-
nal person), including how to determine 
working height, boom length, load radius, 
and travel clearance. 

(5) How to determine if there is adequate 
room for extension of crawlers or outriggers/ 
stabilizers and counterweights. 

(c) Operations. 
(1) How to pick, carry, swing and place the 

load smoothly and safely on rubber tires and 
on outriggers/stabilizers or crawlers (where 
applicable). 

(2) How to communicate at the site with 
supervisors, the crew and the signal person. 

(3) Proper procedures and methods of 
reeving wire ropes and methods of reeving 
multiple-part lines and selecting the proper 
load block and/or ball. 

(4) How to react to changes in conditions 
that affect the safe operation of the equip-
ment. 

(5) How to shut down and secure the equip-
ment properly when leaving it unattended. 

(6) Know how to apply the manufacturer’s 
specifications for operating in various 
weather conditions, and understand how en-
vironmental conditions affect the safe oper-
ation of the equipment. 

(7) How to properly level the equipment. 
(8) How to verify the weight of the load and 

rigging prior to initiating the lift. 
(9) How to determine where the load is to 

be picked up and placed and how to verify 
the radii. 

(10) Know basic rigging procedures. 
(11) How to carry out the shift inspection 

required in this subpart. 
(12) Know that the following operations re-

quire specific procedures and skill levels: 
(i) Multi-crane lifts. 
(ii) Hoisting personnel. 
(iii) Clamshell/dragline operations. 
(iv) Pile driving and extracting. 
(v) Concrete operations, including poured- 

in-place and tilt-up. 
(vi) Demolition operations. 
(vii) Operations on water. 
(viii) Magnet operations. 

(ix) Multi-drum operations. 
(13) Know the proper procedures for oper-

ating safely under the following conditions: 
(i) Traveling with suspended loads. 
(ii) Approaching a two-block condition. 
(iii) Operating near power lines. 
(iv) Hoisting personnel. 
(v) Using other than full outrigger/crawler 

or stabilizer extensions. 
(vi) Lifting loads from beneath the surface 

of the water. 
(vii) Using various approved counterweight 

configurations. 
(viii) Handling loads out of the operator’s 

vision (‘‘operating in the blind’’). 
(ix) Using electronic communication sys-

tems for signal communication. 
(14) Know the proper procedures for load 

control and the use of hand-held tag lines. 
(15) Know the emergency response proce-

dure for: 
(i) Fires. 
(ii) Power line contact. 
(iii) Loss of stability. 
(iv) Control malfunction. 
(v) Two-blocking. 
(vi) Overload. 
(vii) Carrier or travel malfunction. 
(16) Know how to properly use outriggers 

and stabilizers in accordance with manufac-
turer specifications. 

(d) Use of load charts. 
(1) Know the terminology necessary to use 

load charts. 
(2) Know how to ensure that the load chart 

is the appropriate chart for the equipment in 
its particular configuration and application. 

(3) Know how to use load charts. This in-
cludes knowing: 

(i) The operational limitations of load 
charts and footnotes. 

(ii) How to relate the chart to the configu-
ration of the crane, crawlers, or outriggers/ 
stabilizers extended or retracted, jib erected 
or offset, and various counterweight configu-
rations. 

(iii) The difference between structural ca-
pacity and capacity limited by stability. 

(iv) What is included in capacity ratings. 
(v) The range diagram and its relationship 

to the load chart. 
(vi) The work area chart and its relation-

ship to the load chart. 
(vii) Where to find and how to use the 

‘‘parts-of-line’’ information. 
(4) Know how to use the load chart to-

gether with the load indicators and/or load 
moment devices. 
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APPENDIX A TO PART 1926—DESIGNA-
TIONS FOR GENERAL INDUSTRY 
STANDARDS INCORPORATED INTO 
BODY OF CONSTRUCTION STANDARDS 

New Designations for General Industry 
Standards Incorporated Into Body of Con-
struction Standards 

1926 DESIGNATIONS FOR APPLICABLE 1910 
STANDARDS 

New § no. and/or para. Source § no. and/or 
para. 

1926.20 (c) ..................... 1910.5 (a) 
[Do.] (d) ................... [Do.] (c) 
[Do.] (e) ................... [Do.] (d) 

1926.32(g) ...................... 1910.12(b) 
1926.33 ........................... 1910.20 
1926.34 (a) ..................... 1910.36(b)(4) 

[Do.] (b) ................... 1910.37 (q)(1) 
[Do.] (c) .................... [Do.] (k)(2) 

1926.35 ........................... 1910.38(a) 
1926.50(g) ...................... 1910.151(c) 
1926.51(a)(6) .................. 1910.141(a)(2)(v) 

[Do.] (d)(2) ................... [Do.] (h) 
[Do.] (f) (2)–(4) ............ [Do.] (d) (1)–(3) 
[Do.] (g) ....................... [Do.] (g)(2) 
[Do.] (h) ....................... [Do.] (a)(5) 
[Do.] (i) ........................ [Do.] (e) 

1926.53 (c)–(r) ................ 1910.96 
1926.57 (f)–(i) ................. 1910.94 
1926.64 ........................... 1910.119 
1926.65 ........................... 1910.120 
1926.66 (a) ..................... 1910.107 (a) 

[Do.] (b) ....................... [Do.] (b) (1)–(10) 
[Do.] (c)–(d) ................. [Do.] (c)–(d) 
[Do.] (e)–(g) ................. [Do.] (h)–(j) 

1926.95 ........................... 1910.132 
1926.96 ........................... 1910.136 
1926.97 (a)–(e) ............... 1910.156(e) 

[Do.] (f)–(h) .................. [Do.] Subpt. L App. 
E 

1926.98 ........................... 1910.156(f) 
1926.102(a) (6) ............... 1910.133(a) (2) 

[Do.] (7) ....................... [Do.] (4) 
[Do.] (8) ....................... [Do.] (5) 

1926.103 (d) ................... 1910.134 (a) 
[Do.] (e) ....................... [Do.] (b) 
[Do.] (f)–(i) ................... [Do.] (d)–(g) 

1926.150(c)(1) (xi) .......... 1910.157 (g)(1) 
[Do.] (xii) .................. [Do.] (g)(2) 
[Do.] (xiii) ................. [Do.] (c)(4) 
[Do.] (xiv) ................. [Do.] (e)(3) 

1926.152 (b)(5) ............... 1910.107(e)(2) 
[Do.] (h) ................... 1910.106(j) 
[Do.] (i) ..................... [Do.] (b) 
[Do.] (j) ..................... [Do.] (c) 
[Do.] (k) (1)–(3) ........ [Do.] (g)(4) 
[Do.] (k)(4) ............... [Do.] (a)(22) 

1926.153(a) (3) ............... 1910.110(a)(4) 
[Do.] (m) (1) ............. [Do.] (d)(1) 
[Do.] (2) ................... [Do.] (d)(2) 
[Do.] (3) ................... [Do.] (d)(7)(vii) 
[Do.] (4) ................... [Do.] (d)(7)(viii) 
[Do.] (n) ................... [Do.] (b)(5)(iii) 

1926 DESIGNATIONS FOR APPLICABLE 1910 
STANDARDS—Continued 

New § no. and/or para. Source § no. and/or 
para. 

[Do.] (o) ................ [Do.] (d)(10) 
1926.156 ......................... 1910.160 
1926.157 ......................... 1910.162 
1926.158 ......................... 1910.164 
1926.159 ......................... 1910.165 
1926.200(c)(3) ................ 1910.145(d)(4) 
1926.250(c) ..................... 1910.176(c) 

[Do.] (d) (1)–(4) ....... 1910.30(a) (1), (2), (4) 
and (5) 

1926.251(a)(5) ................ 1910.184(a) 
[Do.] (a)(6) ................... [Do.] (d) 
[Do.] (b)(6)(i)–(ii) ......... [Do.] (e)(3)(i)–(ii) 
[Do.] (c)(6)–(7) ............ [Do.] (c) (2)–(3) 
[Do.] (c)(8) ................... [Do.] (c)(5) 
[Do.] (c)(9) ................... [Do.] (c)(7) 
[Do.] (c)(10)–(12) ........ [Do.] (c)(10)–(12) 
[Do.] (c)(13)–(15) ........ [Do.](f) (2)–(4) 
[Do.] (d)(3)–(6) ............ [Do.] (h) (2)–(5) 
[Do.] (e)(3)–(5) ............ [Do.] (i) (2)–(4) 
[Do.] (e)(6)–(7) ............ [Do.] (i) (6)–(7) 
[Do.] (e)(8) ................... [Do.] (i)(9) 

1926.300(b) (3) ............... 1910.212(a)(1) 
[Do.] (4) ................... [Do.] (a)(3) 
[Do.] (5) ................... [Do.] (a)(5) 
[Do.] (6) ................... [Do.] (b) 
[Do.] (7) ................... 1910.215(b)(9) 
[Do.] (8) and (9) ....... [Do.] (b) (3) and (4) 

1926.302(b)(10) .............. 1910.244(b) 
1926.303(b)(2) ................ 1910.215(a) (2) 

[Do.] (e) ................... [Do.] (4) 
1926.304 (g) ................... 1910.213(h)(1) 

[Do.] (h) ................... [Do.] (d)(1) 
[Do.] (i) ..................... [Do.] (c)(1) 

1926.305(d)(1) ................ 1910.244(a)(2) (iii)–(viii) 
1926.306 ......................... 1910.169 
1926.307 ......................... 1910.219 
1926.350(a) (10) ............. 1910.253(b) (4)(iii) 

[Do.] (11) ................. [Do.] (2)(ii) 
[Do.] (12) ................. 1910.101(b) 

1926.353(b)(3) ................ 1910.252(b)(4)(iv) 
1926.416 (a)(4) ............... 1910.333(c)(2) 

[Do.] (f) (1) .................. [Do.] (c)(10) 
[Do.] (2) ................... 1910.334(a)(1) 
[Do.] (3) ................... [Do.] (a)(2)(iii) 
[Do.] (4) ................... [Do.] (a)(5) 
[Do.] (5)–(6) ............. [Do.] (b) (1)–(2) 
[Do.] (7)–(9) ............. [Do.] (c) (1)–(3) 
[Do.] (10) ................. [Do.] (d) 

1926.417(d) .................... 1910.333(b)(2) 
1926.451(a) (22) ............. 1910.28(a) (15) 

[Do.] (23) ................. [Do.] (18) 
[Do.] (24) ................. [Do.] (20) 

1926.453 (a) ................... 1910.29(a) 
[Do.] (b) ................... [Do.] (c) 

1926.600(a)(7) ................ 1910.176(f) 
1926.602(c)(1) (vii) ......... 1910.178(m) (3) 

[Do.] (viii) .............. [Do.] (12) 
1926.900 (s) ................... 1910.109 (g)(2)(ii) 

[Do.] (t) .................... [Do.] (h)(3)(ii) 
1926.905(u) .................... [Do.] (e)(3)(iii) 
1926.914(aa) .................. [Do.] (a)(12) 
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1926 DESIGNATIONS FOR APPLICABLE 1910 
STANDARDS—Continued 

New § no. and/or para. Source § no. and/or 
para. 

1926.1050(b) .................. 1910.21(g)(9) 

1926.1071 ....................... 1910.401 
1926.1072 ....................... 1910.402 
1926.1076 ....................... 1910.410 
1926.1080 ....................... 1910.420 
1926.1081 ....................... 1910.421 
1926.1082 ....................... 1910.422 
1926.1083 ....................... 1910.423 
1926.1084 ....................... 1910.424 
1926.1085 ....................... 1910.425 
1926.1086 ....................... 1910.426 
1926.1087 ....................... 1910.427 
1926.1090 ....................... 1910.430 
1926.1091 ....................... 1910.440 
1926.1092 ....................... 1910.441 

1926.1102 ....................... 1910.1002 
1926.1103 ....................... 1910.1003 
1926.1104 ....................... 1910.1004 
1926.1105 ....................... 1910.1005 
1926.1106 ....................... 1910.1006 
1926.1107 ....................... 1910.1007 
1926.1108 ....................... 1910.1008 
1926.1109 ....................... 1910.1009 
1926.1110 ....................... 1910.1010 
1926.1111 ....................... 1910.1011 
1926.1112 ....................... 1910.1012 
1926.1113 ....................... 1910.1013 
1926.1114 ....................... 1910.1014 
1926.1115 ....................... 1910.1015 
1926.1116 ....................... 1910.1016 
1926.1117 ....................... 1910.1017 
1926.1118 ....................... 1910.1018 
1926.1128 ....................... 1910.1028 
1926.1129 ....................... 1910.1029 
1926.1144 ....................... 1910.1044 
1926.1145 ....................... 1910.1045 
1926.1147 ....................... 1910.1047 
1926.1148 ....................... 1910.1048 

[58 FR 35305, June 30, 1993, as amended at 61 
FR 9255, Mar. 7, 1996; 75 FR 48135, Aug. 9, 2010] 

PART 1927 [RESERVED] 

PART 1928—OCCUPATIONAL SAFE-
TY AND HEALTH STANDARDS FOR 
AGRICULTURE 

Subpart A—General 

Sec. 
1928.1 Purpose and scope. 

Subpart B—Applicability of Standards 

1928.21 Applicable standards in 29 CFR part 
1910. 

Subpart C—Roll-Over Protective Structures 

1928.51 Roll-over protective structures 
(ROPS) for tractors, used in agricultural 
operations. 

1928.52 Protective frames for wheel-type ag-
ricultural tractors—test procedures and 
performance requirements. 

1928.53 Protective enclosures for wheel-type 
agricultural tractors—test procedures 
and performance requirements. 

APPENDIX A TO SUBPART C OF PART 1928—EM-
PLOYEE OPERATING INSTRUCTIONS 

APPENDIX B TO SUBPART C OF PART 1928—FIG-
URES C–1 THROUGH C–16 

Subpart D—Safety for Agricultural 
Equipment 

1928.57 Guarding of farm field equipment, 
farmstead equipment, and cotton gins. 

Subparts E–H [Reserved] 

Subpart I—General Environmental Controls 

1928.110 Field sanitation. 

Subparts J–L [Reserved] 

Subpart M—Occupational Health 

1928.1027 Cadmium. 

AUTHORITY: Sections 4, 6, and 8 of the Occu-
pational Safety and Health Act of 1970 (29 
U.S.C. 653, 655, 657); Secretary of Labor’s 
Order No. 12–71 (36 FR 8754), 8–76 (41 FR 
25059), 9–83 (48 FR 35736), 1–90 (55 FR 9033), 6– 
96 (62 FR 111), 3–2000 (65 FR 50017), 5–2002 (67 
FR 65008), 4–2010 (75 FR 55355), or 8–2020 (85 
FR 58393), as applicable; and 29 CFR 1911. 

Section 1928.21 also issued under 49 U.S.C. 
1801–1819 and 5 U.S.C. 553. 

SOURCE: 40 FR 18257, Apr. 25, 1975, unless 
otherwise noted. 

Subpart A—General 

§ 1928.1 Purpose and scope. 
This part contains occupational safe-

ty and health standards applicable to 
agricultural operations. 

Subpart B—Applicability of 
Standards 

§ 1928.21 Applicable standards in 29 
CFR part 1910. 

(a) The following standards in part 
1910 of this chapter shall apply to agri-
cultural operations: 

(1) Temporary labor camps—§1910.142; 
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(2) Storage and handling of anhy-
drous ammonia—§1910.111 (a) and (b); 

(3) Logging operations—§1910.266; 
(4) Slow-moving vehicles—§1910.145; 
(5) Hazard communication— 

§ 1910.1200; 
(6) Cadmium—§1910.1027. 
(7) Retention of DOT markings, plac-

ards and labels—§ 1910.1201. 
(8) COVID–19—§1910.501, but only 

with respect to— 
(i) Agricultural establishments where 

eleven (11) or more employees are en-
gaged on any given day in hand-labor 
operations in the field; and 

(ii) Agricultural establishments that 
maintain a temporary labor camp, re-
gardless of how many employees are 
engaged on any given day in hand-labor 
operations in the field. 

(b) Except to the extent specified in 
paragraph (a) of this section, the stand-
ards contained in subparts B through T 
and subpart Z of part 1910 of this title 
do not apply to agricultural oper-
ations. 

(Section 1928.21 contains a collection of in-
formation which has been approved by the 
Office of Management and Budget under 
OMB control number 1218–0072) 

[40 FR 18257, Apr. 25, 1975, as amended at 42 
FR 38569, July 29, 1977; 52 FR 31886, Aug. 24, 
1987; 59 FR 36700, July 19, 1994; 59 FR 51748, 
Oct. 12, 1994; 61 FR 5510, Feb. 13, 1996; 61 FR 
9255, Mar. 7, 1996; 86 FR 61555, Nov. 5, 2021] 

Subpart C—Roll-Over Protective 
Structures 

§ 1928.51 Roll-over protective struc-
tures (ROPS) for tractors used in 
agricultural operations. 

(a) Definitions. As used in this sub-
part— 

Agricultural tractor means a two-or 
four-wheel drive type vehicle, or track 
vehicle, of more than 20 engine horse-
power, designed to furnish the power to 
pull, carry, propel, or drive implements 
that are designed for agriculture. All 
self-propelled implements are excluded. 

Low profile tractor means a wheeled 
tractor possessing the following char-
acteristics: 

(1) The front wheel spacing is equal 
to the rear wheel spacing, as measured 
from the centerline of each right wheel 
to the centerline of the corresponding 
left wheel. 

(2) The clearance from the bottom of 
the tractor chassis to the ground does 
not exceed 18 inches. 

(3) The highest point of the hood does 
not exceed 60 inches, and 

(4) The tractor is designed so that the 
operator straddles the transmission 
when seated. 

Tractor weight includes the protective 
frame or enclosure, all fuels, and other 
components required for normal use of 
the tractor. Ballast shall be added as 
necessary to achieve a minimum total 
weight of 110 lb. (50.0 kg.) per max-
imum power take-off horsepower at the 
rated engine speed or the maximum 
gross vehicle weight specified by the 
manufacturer, whichever is the great-
est. Front end weight shall be at least 
25 percent of the tractor test weight. In 
case power take-off horsepower is not 
available, 95 percent of net engine 
flywheel horsepower shall be used. 

(b) General requirements. Agricultural 
tractors manufactured after October 
25, 1976, shall meet the following re-
quirements: 

(1) Roll-over protective structures 
(ROPS). ROPS shall be provided by the 
employer for each tractor operated by 
an employee. Except as provided in 
paragraph (b)(5) of this section, a ROPS 
used on wheel-type tractors shall meet 
the test and performance requirements 
of 29 CFR 1928.52, 1928.53, or 1926.1002 as 
appropriate. A ROPS used on track- 
type tractors shall meet the test and 
performance requirements of 29 CFR 
1926.1001. 

(2) Seatbelts. (i) Where ROPS are re-
quired by this section, the employer 
shall: 

(A) Provide each tractor with a seat-
belt which meets the requirements of 
this paragraph; 

(B) Ensure that each employee uses 
such seatbelt while the tractor is mov-
ing; and 

(C) Ensure that each employee 
tightens the seatbelt sufficiently to 
confine the employee to the protected 
area provided by the ROPS. 

(ii) Each seatbelt shall meet the re-
quirements set forth in Society of 
Automotive Engineers Standard SAE 

VerDate Sep<11>2014 17:06 Aug 07, 2023 Jkt 259124 PO 00000 Frm 00759 Fmt 8010 Sfmt 8010 Q:\29\29V8.TXT PC31aw
or

le
y 

on
 L

A
P

B
H

6H
6L

3 
w

ith
 D

IS
T

IL
LE

R



748 

29 CFR Ch. XVII (7–1–23 Edition) § 1928.52 

2 Copies may be obtained from the Society 
of Automotive Engineers, 400 Commonwealth 
Drive, Warrendale, PA 15096. 

J4C, 1965 Motor Vehicle Seat Belt As-
semblies, 2 except as noted hereafter: 

(A) Where a suspended seat is used, 
the seatbelt shall be fastened to the 
movable portion of the seat to accom-
modate a ride motion of the operator. 

(B) The seatbelt anchorage shall be 
capable of withstanding a static tensile 
load of 1,000 pounds (453.6 kg) at 45 de-
grees to the horizontal equally divided 
between the anchorages. The seat 
mounting shall be capable of with-
standing this load plus a load equal to 
four times the weight of all applicable 
seat components applied at 45 degrees 
to the horizontal in a forward and up-
ward direction. In addition, the seat 
mounting shall be capable of with-
standing a 500 pound (226.8 kg) belt load 
plus two times the weight of all appli-
cable seat components both applied at 
45 degrees to the horizontal in and up-
ward and rearward direction. Floor and 
seat deformation is acceptable pro-
vided there is not structural failure or 
release of the seat adjusted mechanism 
or other locking device. 

(C) The seatbelt webbing material 
shall have a resistance to acids, alka-
lies, mildew, aging, moisture, and sun-
light equal to or better than that of 
untreated polyester fiber. 

(3) Protection from spillage. Batteries, 
fuel tanks, oil reservoirs, and coolant 
systems shall be constructed and lo-
cated or sealed to assure that spillage 
will not occur which may come in con-
tact with the operator in the event of 
an upset. 

(4) Protection from sharp surfaces. All 
sharp edges and corners at the opera-
tor’s station shall be designed to mini-
mize operator injury in the event of an 
upset. 

(5) Exempted uses. Paragraphs (b)(1) 
and (b)(2) of this section do not apply 
to the following uses: 

(i) Low profile tractors while they are 
used in orchards, vineyards or hop 
yards where the vertical clearance re-
quirements would substantially inter-
fere with normal operations, and while 
their use is incidental to the work per-
formed therein. 

(ii) Low profile tractors while used in-
side a farm building or greenhouse in 
which the vertical clearance is insuffi-
cient to allow a ROPS equipped tractor 
to operate, and while their use is inci-
dental to the work performed therein. 

(iii) Tractors while used with mount-
ed equipment which is incompatible 
with ROPS (e.g. cornpickers, cotton 
strippers, vegetable pickers and fruit 
harvesters). 

(6) Remounting. Where ROPS are re-
moved for any reason, they shall be re-
mounted so as to meet the require-
ments of this paragraph. 

(c) Labeling. Each ROPS shall have a 
label, permanently affixed to the struc-
ture, which states: 

(1) Manufacturer’s or fabricator’s 
name and address; 

(2) ROPS model number, if any; 
(3) Tractor makes, models, or series 

numbers that the structure is designed 
to fit; and 

(4) That the ROPS model was tested 
in accordance with the requirements of 
this subpart. 

(d) Operating instructions. Every em-
ployee who operates an agricultural 
tractor shall be informed of the oper-
ating practices contained in appendix 
A of this part and of any other prac-
tices dictated by the work environ-
ment. Such information shall be pro-
vided at the time of initial assignment 
and at least annually thereafter. 

[40 FR 18257, Apr. 25, 1975, as amended at 61 
FR 9255, Mar. 7, 1996; 69 FR 18803, Apr. 9, 2004; 
70 FR 77003, Dec. 29, 2005] 

§ 1928.52 Protective frames for wheel- 
type agricultural tractors—test pro-
cedures and performance require-
ments. 

(a) Purpose. The purpose of this sec-
tion is to establish the test and per-
formance requirements for a protective 
frame designed for wheel-type agricul-
tural tractors to minimize the fre-
quency and severity of operator injury 
resulting from accidental upsets. Gen-
eral requirements for the protection of 
operators are specified in 29 CFR 
1928.51. 

(b) Types of tests. All protective 
frames for wheel-type agricultural 
tractors shall be of a model that has 
been tested as follows: 
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(1) Laboratory test. A laboratory en-
ergy-absorption test, either static or 
dynamic, under repeatable and con-
trolled loading, to permit analysis of 
the protective frame for compliance 
with the performance requirements of 
this standard. 

(2) Field-upset test. A field-upset test 
under controlled conditions, both to 
the side and rear, to verify the effec-
tiveness of the protective system under 
actual dynamic conditions. Such test-
ing may be omitted when: 

(i) The analysis of the protective- 
frame static-energy absorption test re-
sults indicates that both FERis and 
FERir (as defined in paragraph (d)(2)(ii) 
of this section) exceed 1.15; or 

(ii) The analysis of the protective- 
frame dynamic-energy absorption test 
results indicates that the frame can 
withstand an impact of 15 percent 
greater than the impact it is required 
to withstand for the tractor weight as 
shown in Figure C–7. 

(c) Descriptions—(1) Protective frame. A 
protective frame is a structure com-
prised of uprights mounted to the trac-
tor, extending above the operator’s 
seat. A typical two-post frame is shown 
in Figure C–1. 

(2) Overhead weather shield. When an 
overhead weather shield is available 
for attachment to the protective 
frame, it may be in place during tests 
provided it does not contribute to the 
strength of the protective frame. 

(3) Overhead falling object protection. 
When an overhead falling-object pro-
tection device is available for attach-
ment to the protective frame, it may 
be in place during tests provided it 
does not contribute to the strength of 
the protective frame. 

(d) Test procedures—(1) General. (i) 
The tractor weight used shall be that 
of the heaviest tractor model on which 
the protective frame is to be used. 

(ii) Each test required under this sec-
tion shall be performed on a new pro-
tective frame. Mounting connections of 
the same design shall be used during 
each such test. 

(iii) Instantaneous deflection shall be 
measured and recorded for each seg-
ment of the test; see paragraph (e)(1)(i) 
of this section for permissible deflec-
tions. 

(iv) The seat-reference point (‘‘SRP’’) 
in Figure C–3 is that point where the 
vertical line that is tangent to the 
most forward point at the longitudinal 
seat centerline of the seat back, and 
the horizontal line that is tangent to 
the highest point of the seat cushion, 
intersect in the longitudinal seat sec-
tion. The seat-reference point shall be 
determined with the seat unloaded and 
adjusted to the highest and most rear-
ward position provided for seated oper-
ation of the tractor. 

(v) When the centerline of the seat is 
off the longitudinal center, the frame 
loading shall be on the side with the 
least space between the centerline of 
seat and the protective frame. 

(vi) Low-temperature characteristics 
of the protective frame or its material 
shall be demonstrated as specified in 
paragraph (e)(1)(ii) of this section. 

(vii) Rear input energy tests (static, 
dynamic, or field-upset) need not be 
performed on frames mounted to trac-
tors having four driven wheels and 
more than one-half their unballasted 
weight on the front wheels. 

(viii) Accuracy table: 

Measurements Accuracy 

Deflection of the frame, in. 
(mm).

±5 percent of the deflection 
measured. 

Vertical weight, lb (kg) ........... ±5 percent of the weight 
measured. 

Force applied to the frame, 
pounds force (newtons).

±5 percent of the force meas-
ured. 

Dimensions of the critical 
zone, in. (mm).

±0.5 in. (12.5 mm). 

(2) Static test procedure. (i) The fol-
lowing test conditions shall be met: 

(A) The laboratory mounting base 
shall be the tractor chassis for which 
the protective frame is designed, or its 
equivalent; 

(B) The protective frame shall be in-
strumented with the necessary equip-
ment to obtain the required load-de-
flection data at the locations and di-
rections specified in Figures C–2 and C– 
3; and 

(C) When the protective frame is of a 
one- or two-upright design, mounting 
connections shall be instrumented with 
the necessary equipment to record the 
required force to be used in paragraph 
(d)(2)(iii)(E) and (J) of this section. In-
strumentation shall be placed on 
mounting connections before installa-
tion load is applied. 
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(ii) The following definitions shall 
apply: 
W = Tractor weight (see 29 CFR 1928.51(a)) in 

lb (W′ in kg); 
Eis = Energy input to be absorbed during side 

loading in ft-lb (E′is in J [joules]); 
Eis = 723 + 0.4 W (E′is = 100 + 0.12 W′); 
Eir = Energy input to be absorbed during rear 

loading in ft-lb (E′ir in J); 
Eir = 0.47 W (E′ir = 0.14 W′); 
L = Static load, lbf [pounds force], (N) [new-

tons]; 
D = Deflection under L, in. (mm); 
L-D = Static load-deflection diagram; 
Lmax = Maximum observed static load; 
Load Limit = Point on a continuous L-D 

curve where the observed static load is 
0.8 Lmax on the down slope of the curve 
(see Figure C–5); 

Eu = Strain energy absorbed by the frame in 
ft-lb (J); area under the L-D curve; 

FER = Factor of energy ratio; 
FERis = EuEis; 
FERir = EuEir; 
Pb = Maximum observed force in mounting 

connection under a static load, L lbf (N); 
Pu = Ultimate force capacity of a mounting 

connection, lbf (N); 
FSB = Design margin for a mounting connec-

tion; and 
FSB = Pu/Pb 

(iii) The test procedures shall be as 
follows: 

(A) Apply the rear load according to 
Figure C–3, and record L and D simul-
taneously. Rear-load application shall 
be distributed uniformly on the frame 
over an area perpendicular to the direc-
tion of load application, no greater 
than 160 sq. in. (1,032 sq. cm) in size, 
with the largest dimension no greater 
than 27 in. (686 mm). The load shall be 
applied to the upper extremity of the 
frame at the point that is midway be-
tween the center of the frame and the 
inside of the frame upright. When no 
structural cross member exists at the 
rear of the frame, a substitute test 
beam that does not add strength to the 
frame may be used to complete this 
test procedure. The test shall be 
stopped when: 

(1) The strain energy absorbed by the 
frame is equal to or greater than the 
required input energy Eir; or 

(2) Deflection of the frame exceeds 
the allowable deflection (see paragraph 
(e)(1)(i) of this section); or 

(3) Frame load limit occurs before 
the allowable deflection is reached in 
rear load (see Figure C–5). 

(B) Using data obtained under para-
graph (d)(2)(iii)(A) of this section, con-
struct the L-D diagram shown in Fig-
ure C–5; 

(C) Calculate Eir; 
(D) Calculate FERir; 
(E) Calculate FSB as required by 

paragraph (d)(2)(i)(C) of this section; 
(F) Apply the side-load tests on the 

same frame, and record L and D simul-
taneously. Side-load application shall 
be at the upper extremity of the frame 
at a 90° angle to the centerline of the 
vehicle. The side load shall be applied 
to the longitudinal side farthest from 
the point of rear-load application. 
Apply side load L as shown in Figure 
C–2. The test shall be stopped when: 

(1) The strain energy absorbed by the 
frame is equal to or greater than the 
required input energy Eis; or 

(2) Deflection of the frame exceeds 
the allowable deflection (see paragraph 
(e)(1)(i) of this section); or 

(3) Frame load limit occurs before 
the allowable deflection is reached in 
side load (see Figure C–5). 

(G) Using data obtained in paragraph 
(d)(2)(iii)(F) of this section, construct 
the L-D diagram as shown in Figure C– 
5; 

(H) Calculate Eis; 
(I) Calculate FERis; and 
(J) Calculate FSB as required by 

paragraph (d)(2)(i)(C) of this section. 
(3) Dynamic test procedure. (i) The fol-

lowing test conditions shall be met: 
(A) The protective frame and tractor 

shall be tested at the weight defined by 
29 CFR 1928.51(a); 

(B) The dynamic loading shall be ac-
complished by using a 4,410-lb (2,000-kg) 
weight acting as a pendulum. The im-
pact face of the weight shall be 27 ±1 in. 
by 27 ±1 in. (686 ±25 mm by 686 ±25 mm), 
and shall be constructed so that its 
center of gravity is within 1.0 in. (25.4 
mm) of its geometric center. The 
weight shall be suspended from a pivot 
point 18 to 22 ft (5.5 to 6.7 m) above the 
point of impact on the frame, and shall 
be conveniently and safely adjustable 
for height (see Figure C–6); 

(C) For each phase of testing, the 
tractor shall be restrained from mov-
ing when the dynamic load is applied. 
The restraining members shall have 
strength no less than, and elasticity no 
greater than, that of 0.50-in. (12.7-mm) 
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steel cable. Points of attachment for 
the restraining members shall be lo-
cated an appropriate distance behind 
the rear axle and in front of the front 
axle to provide a 15° to 30° angle be-
tween a restraining cable and the hori-
zontal. For impact from the rear, the 
restraining cables shall be located in 
the plane in which the center of grav-
ity of the pendulum will swing, or al-
ternatively, two sets of symmetrically 
located cables may be used at lateral 
locations on the tractor. For impact 
from the side, restraining cables shall 
be used as shown in Figures C–8 and C– 
9; 

(D) The front and rear wheel-tread 
settings, when adjustable, shall be at 
the position nearest to halfway be-
tween the minimum and maximum set-
tings obtainable on the vehicle. When 
only two settings are obtainable, the 
minimum setting shall be used. The 
tires shall have no liquid ballast, and 
shall be inflated to the maximum oper-
ating pressure recommended by the 
manufacturer. With the specified tire 
inflation, the restraining cable shall be 
tightened to provide tire deflection of 6 
to 8 percent of the nominal tire-section 
width. After the vehicle is restrained 
properly, a wooden beam no less than 
6-in. × 6-in. (150-mm × 150-mm) in cross 
section shall be driven tightly against 
the appropriate wheels and clamped. 
For the test to the side, an additional 
wooden beam shall be placed as a prop 
against the wheel nearest to the opera-
tor’s station, and shall be secured to 
the base so that it is held tightly 
against the wheel rim during impact. 
The length of this beam shall be chosen 
so that it is at an angle of 25° to 40° to 
the horizontal when it is positioned 
against the wheel rim. It shall have a 
length 20 to 25 times its depth, and a 
width two to three times its depth (see 
Figures C–8 and C–9); 

(E) Means shall be provided for indi-
cating the maximum instantaneous de-
flection along the line of impact. A 
simple friction device is illustrated in 
Figure C–4; 

(F) No repairs or adjustments shall 
be made during the test; and 

(G) When any cables, props, or block-
ing shift or break during the test, the 
test shall be repeated. 

(ii) H = Vertical height of the center 
of gravity of a 4,410-lb (2,000-kg) weight 
in in. (H′ in mm). The weight shall be 
pulled back so that the height of its 
center of gravity above the point of im-
pact is: H = 4.92 + 0.00190 W (H′ = 125 
±0.170 W′) (see Figure C–7). 

(iii) The test procedures shall be as 
follows: 

(A) The frame shall be evaluated by 
imposing dynamic loading from the 
rear, followed by a load to the side on 
the same frame. The pendulum swing-
ing from the height determined by 
paragraph (d)(3)(ii) of this section shall 
be used to impose the dynamic load. 
The position of the pendulum shall be 
so selected that the initial point of im-
pact on the frame is in line with the 
arc of travel of the center of gravity of 
the pendulum. When a quick-release 
mechanism is used, it shall not influ-
ence the attitude of the block; 

(B) Impact at rear. The tractor shall 
be restrained properly according to 
paragraphs (d)(3)(i)(C) and (d)(3)(i)(D) of 
this section. The tractor shall be posi-
tioned with respect to the pivot point 
of the pendulum so that the pendulum 
is 20° from the vertical prior to impact 
as shown in Figure C–8. The impact 
shall be applied to the upper extremity 
of the frame at the point that is mid-
way between the centerline of the 
frame and the inside of the frame up-
right. When no structural cross mem-
ber exists at the rear of the frame, a 
substitute test beam that does not add 
to the strength of the frame may be 
used to complete the test procedure; 
and 

(C) Impact at side. The blocking and 
restraining shall conform to para-
graphs (d)(3)(i)(C) and (d)(3)(i)(D) of 
this section. The center point of im-
pact shall be at the upper extremity of 
the frame at a point most likely to hit 
the ground first, and at a 90° to the 
centerline of the vehicle (see Figure C– 
9). The side impact shall be applied to 
the longitudinal side farthest from the 
point of rear impact. 

(4) Field-upset test procedure. (i) The 
following test conditions shall be met: 

(A) The tractor shall be tested at the 
weight defined in 29 CFR 1928.51(a); 

(B) The following provisions address 
soil bank test conditions. 
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(1) The test shall be conducted on a 
dry, firm soil bank. The soil in the im-
pact area shall have an average cone 
index in the 0-in. to 6-in. (0-mm to 152- 
mm) layer of not less than 150. Cone 
index shall be determined according to 
American Society of Agricultural En-
gineers (‘‘ASAE’’) recommendation 
ASAE R313.1–1971 (‘‘Soil cone pene-
trometer’’), as reconfirmed in 1975, 
which is incorporated by reference. The 
incorporation by reference was ap-
proved by the Director of the Federal 
Register in accordance with 5 U.S.C. 
552(a) and 1 CFR part 51. The path of 
vehicle travel shall be 12° ±2° to the top 
edge of the bank. 

(2) ASAE recommendation R313.1– 
1971, as reconfirmed in 1975, appears in 
the 1977 Agricultural Engineers Year-
book, or it may be examined at: Any 
OSHA Regional Office; the OSHA Dock-
et Office, U.S. Department of Labor, 
200 Constitution Avenue, NW., Room 
N–2625, Washington, DC 20210 (tele-
phone: (202) 693–2350 (TTY number: (877) 
889–5627)); or the National Archives and 
Records Administration (‘‘NARA’’). 
(For information on the availability of 
this material at NARA, telephone (202) 
741–6030 or access the NARA Web site 
at http://www.archives.gov/fed-
eral_register/code_of_federal_regulations/ 
ibr_locations.html.) Copies may be pur-
chased from the American Society of 
Agricultural Engineers, 2950 Niles 
Road, St. Joseph, MI 49085. 

(C) An 18-in. (457-mm) high ramp (see 
Figure C–10) shall be used to assist in 
upsetting the vehicle to the side; and 

(D) The front and rear wheel-tread 
settings, when adjustable, shall be at 
the position nearest to halfway be-
tween the minimum and maximum set-
tings obtainable on the vehicle. When 
only two settings are obtainable, the 
minimum setting shall be used. 

(ii) Field upsets shall be induced to 
the rear and side as follows: 

(A) Rear upset shall be induced by 
engine power, with the tractor oper-
ating in gear to obtain 3 to 5 mph (4.8 
to 8.0 kph) at maximum governed en-
gine rpm by driving forward directly up 
a minimum slope of 60° ±5° as shown in 
Figure C–11, or by an alternative equiv-
alent means. The engine clutch may be 
used to aid in inducing the upset; and 

(B) To induce side upset, the tractor 
shall be driven under its own power 
along the specified path of travel at a 
minimum speed of 10 mph (16 kph), or 
at maximum vehicle speed when under 
10 mph (16 kph), and over the ramp as 
described in paragraph (d)(4)(i)(C) of 
this section. 

(e) Performance requirements—(1) Gen-
eral requirements. (i) The frame, over-
head weather shield, fenders, or other 
parts in the operator area may be de-
formed in these tests, but shall not 
shatter or leave sharp edges exposed to 
the operator, or encroach on the di-
mensions shown in Figures C–2 and C– 
3, and specified as follows: 

d = 2 in. (51 mm) inside of the frame upright 
to the vertical centerline of the seat; 

e = 30 in. (762 mm) at the longitudinal center-
line; 

f = Not greater than 4 in. (102 mm) to the 
rear edge of the crossbar, measured for-
ward of the seat-reference point (‘‘SRP’’); 

g = 24 in. (610 mm) minimum; and 
m = Not greater than 12 in. (305 mm), meas-

ured from the seat-reference point to the 
forward edge of the crossbar. 

(ii) The protective structure and con-
necting fasteners must pass the static 
or dynamic tests described in para-
graphs (d)(2), (d)(3), or (d)(4) of this sec-
tion at a metal temperature of 0 °F 
(¥18 °C) or below, or exhibit Charpy V- 
notch impact strengths as follows: 

10-mm × 10-mm (0.394-in. × 0.394-in.) speci-
men: 8.0 ft-lb (10.8 J) at ¥20 °F (¥30 °C); 

10-mm × 7.5-mm (0.394-in. × 0.296-in.) speci-
men: 7.0 ft-lb (9.5 J) at ¥20 °F (¥30 °C); 

10-mm × 5-mm (0.394-in. × 0.197-in.) specimen: 
5.5 ft-lb (7.5 J) at ¥20 °F (¥30 °C); or 

10-mm × 2.5-mm (0.394-in. × 0.098-in.) speci-
men: 4.0 ft-lb (5.5 J) at ¥20 °F (¥30 °C). 

Specimens shall be longitudinal and 
taken from flat stock, tubular, or 
structural sections before forming or 
welding for use in the frame. Speci-
mens from tubular or structural sec-
tions shall be taken from the middle of 
the side of greatest dimension, not to 
include welds. 

(2) Static test-performance requirements. 
In addition to meeting the require-
ments of paragraph (e)(1) of this sec-
tion for both side and rear loads, FERis 
and FERir, shall be greater than 1.0, and 
when the ROPS contains one or two up-
right frames only, FSB shall be greater 
than 1.3. 
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(3) Dynamic test-performance require-
ments. The structural requirements 
shall be met when the dimensions in 
paragraph (e)(1) of this section are used 
in both side and rear loads. 

(4) Field-upset test performance require-
ments. The requirements of paragraph 
(e)(1) of this section shall be met for 
both side and rear upsets. 

[70 FR 77004, Dec. 29, 2005] 

§ 1928.53 Protective enclosures for 
wheel-type agricultural tractors— 
test procedures and performance 
requirements. 

(a) Purpose. The purpose of this sec-
tion is to establish the test and per-
formance requirements for a protective 
enclosure designed for wheel-type agri-
cultural tractors to minimize the fre-
quency and severity of operator injury 
resulting from accidental upset. Gen-
eral requirements for the protection of 
operators are specified in 29 CFR 
1928.51. 

(b) Types of tests. All protective en-
closures for wheel-type agricultural 
tractors shall be of a model that has 
been tested as follows: 

(1) Laboratory test. A laboratory en-
ergy-absorption test, either static or 
dynamic, under repeatable and con-
trolled loading, to permit analysis of 
the protective enclosure for compli-
ance with the performance require-
ments of this standard; and 

(2) Field-upset test. A field-upset test 
under controlled conditions, both to 
the side and rear, to verify the effec-
tiveness of the protective system under 
actual dynamic conditions. This test 
may be omitted when: 

(i) The analysis of the protective- 
frame static-energy absorption test re-
sults indicates that both FERis and 
FERir (as defined in paragraph (d)(2)(ii) 
of this section) exceed 1.15; or 

(ii) The analysis of the protective- 
frame dynamic-energy absorption test 
results indicates that the frame can 
withstand an impact 15 percent greater 
than the impact it is required to with-
stand for the tractor weight as shown 
in Figure C–7. 

(c) Description. A protective enclosure 
is a structure comprising a frame and/ 
or enclosure mounted to the tractor. A 
typical enclosure is shown in Figure C– 
12. 

(d) Test procedures—(1) General. (i) 
The tractor weight used shall be that 
of the heaviest tractor model on which 
the protective enclosure is to be used. 

(ii) Each test required under this sec-
tion shall be performed on a protective 
enclosure with new structural mem-
bers. Mounting connections of the 
same design shall be used during each 
test. 

(iii) Instantaneous deflection shall be 
measured and recorded for each seg-
ment of the test; see paragraph (e)(1)(i) 
of this section for permissible deflec-
tions. 

(iv) The seat-reference point (‘‘SRP’’) 
in Figure C–14 is that point where the 
vertical line that is tangent to the 
most forward point at the longitudinal 
seat centerline of the seat back, and 
the horizontal line that is tangent to 
the highest point of the seat cushion, 
intersect in the longitudinal seat sec-
tion. The seat-reference point shall be 
determined with the seat unloaded and 
adjusted to the highest and most rear-
ward position provided for seated oper-
ations of the tractor. 

(v) When the centerline of the seat is 
off the longitudinal center, the protec-
tive-enclosure loading shall be on the 
side with least space between the cen-
terline of the seat and the protective 
enclosure. 

(vi) Low-temperature characteristics 
of the protective enclosure or its mate-
rial shall be demonstrated as specified 
in paragraph (e)(1)(ii) of this section. 

(vii) Rear input energy tests (static, 
dynamic, or field-upset) need not be 
performed on enclosures mounted to 
tractors having four driven wheels and 
more than one-half their unballasted 
weight on the front wheels. 

(viii) Accuracy table: 

Measurements Accuracy 

Deflection of the enclosure, 
in. (mm).

±5 percent of the deflection 
measured. 

Vertical weight, pounds (kg) .. ±5 percent of the weight 
measured. 

Force applied to the enclo-
sure, pounds force (new-
tons).

±5 percent of the force meas-
ured. 

Dimensions of the critical 
zone, in. (mm).

±0.5 in. (12.5 mm). 

(ix) When movable or normally re-
movable portions of the enclosure add 
to structural strength, they shall be 
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placed in configurations that con-
tribute least to structural strength 
during the test. 

(2) Static test procedure. (i) The fol-
lowing test conditions shall be met: 

(A) The laboratory mounting base 
shall be the tractor chassis for which 
the protective enclosure is designed, or 
its equivalent; and 

(B) The protective enclosure shall be 
instrumented with the necessary equip-
ment to obtain the required load-de-
flection data at the locations and di-
rections specified in Figures C–13 and 
C–14. 

(ii) The following definitions shall 
apply: 
W = Tractor weight (see 29 CFR 1928.51(a)) in 

lb (W″ in kg); 
Eis = Energy input to be absorbed during side 

loading in ft-lb (E″is in J [joules]); 
Eis = 723 + 0.4 W (E″is = 100 + 0.12 W″); 
Eir = Energy input to be absorbed during rear 

loading in ft-lb (E″ir in J); 
Eir = 0.47 W (E″ir = 0.14 W″); 
L = Static load, lbf [pounds force], (N) [new-

tons]; 
D = Deflection under L, in. (mm); 
L–D = Static load-deflection diagram; 
Lmax = Maximum observed static load; 
Load Limit = Point on a continuous L–D 

curve where the observed static load is 
0.8 Lmax on the down slope of the curve 
(see Figure C–5); 

Eu = Strain energy absorbed by the protec-
tive enclosure in ft-lbs (J); area under 
the L–D curve; 

FER = Factor of energy ratio; 
FERis = Eu/Eis; and 
FERir = Eu/Eir. 

(iii) The test procedures shall be as 
follows: 

(A) When the protective-frame struc-
tures are not an integral part of the en-
closure, the direction and point of load 
application for both side and rear shall 
be the same as specified in 29 CFR 
1928.52(d)(2); 

(B) When the protective-frame struc-
tures are an integral part of the enclo-
sure, apply the rear load according to 
Figure C–14, and record L and D simul-
taneously. Rear-load application shall 
be distributed uniformly on the frame 
structure over an area perpendicular to 
the load application, no greater than 
160 sq. in. (1,032 sq. cm) in size, with the 
largest dimension no greater than 27 
in. (686 mm). The load shall be applied 
to the upper extremity of the structure 
at the point that is midway between 

the centerline of the protective enclo-
sure and the inside of the protective 
structure. When no structural cross 
member exists at the rear of the enclo-
sure, a substitute test beam that does 
not add strength to the structure may 
be used to complete this test proce-
dure. The test shall be stopped when: 

(1) The strain energy absorbed by the 
structure is equal to or greater than 
the required input energy Eir; or 

(2) Deflection of the structure ex-
ceeds the allowable deflection (see 
paragraph (e)(1)(i) of this section); or 

(3) The structure load limit occurs 
before the allowable deflection is 
reached in rear load (see Figure C–5); 

(C) Using data obtained in paragraph 
(d)(2)(iii)(B) of this section, construct 
the L-D diagram for rear loads as 
shown in Figure C–5; 

(D) Calculate Eir; 
(E) Calculate FERir; 
(F) When the protective-frame struc-

tures are an integral part of the enclo-
sure, apply the side load according to 
Figure C–13, and record L and D simul-
taneously. Static side-load application 
shall be distributed uniformly on the 
frame over an area perpendicular to 
the direction of load application, and 
no greater than 160 sq. in. (1,032 sq. cm) 
in size, with the largest dimension no 
greater than 27 in. (686 mm). Side-load 
application shall be at a 90° angle to 
the centerline of the vehicle. The cen-
ter of the side-load application shall be 
located between point k, 24 in. (610 mm) 
forward of the seat-reference point, and 
point l, 12 in. (305 mm) rearward of the 
seat-reference point, to best use the 
structural strength (see Figure C–13). 
This side load shall be applied to the 
longitudinal side farthest from the 
point of rear-load application. The test 
shall be stopped when: 

(1) The strain energy absorbed by the 
structure is equal to or greater than 
the required input energy Eis; or 

(2) Deflection of the structure ex-
ceeds the allowable deflection (see 
paragraph (e)(1)(i) of this section); or 

(3) The structure load limit occurs 
before the allowable deflection is 
reached in side load (see Figure C–5); 

(G) Using data obtained in paragraph 
(d)(2)(iii)(F) of this section, construct 
the L-D diagram for the side load as 
shown in Figure C–5; 
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(H) Calculate FERis; and 
(I) Calculate FERir. 
(3) Dynamic test procedure. (i) The fol-

lowing test conditions shall be met: 
(A) The protective enclosure and 

tractor shall be tested at the weight 
defined by 29 CFR 1928.51(a); 

(B) The dynamic loading shall be ac-
complished by using a 4,410-lb (2,000-kg) 
weight acting as a pendulum. The im-
pact face of the weight shall be 27 ±1 in. 
by 27 ±1 in. (686 ±25 mm by 686 ±25 mm), 
and shall be constructed so that its 
center of gravity is within 1.0 in. (25.4 
mm) of its geometric center. The 
weight shall be suspended from a pivot 
point 18 to 22 ft (5.5 to 6.7 m) above the 
point of impact on the enclosure, and 
shall be conveniently and safely adjust-
able for height (see Figure C–6); 

(C) For each phase of testing, the 
tractor shall be restrained from mov-
ing when the dynamic load is applied. 
The restraining members shall have 
strength no less than, and elasticity no 
greater than, that of 0.50-in. (12.7-mm) 
steel cable. Points of attachment for 
the restraining members shall be lo-
cated an appropriate distance behind 
the rear axle and in front of the front 
axle to provide a 15° to 30° angle be-
tween the restraining cable and the 
horizontal. For impact from the rear, 
the restraining cables shall be located 
in the plane in which the center of 
gravity of the pendulum will swing, or 
alternatively, two sets of symmetri-
cally located cables may be used at lat-
eral locations on the tractor. For the 
impact from the side, restraining ca-
bles shall be used as shown in Figures 
C–15 and C–16; 

(D) The front and rear wheel-tread 
settings, when adjustable, shall be at 
the position nearest to halfway be-
tween the minimum and maximum set-
tings obtainable on the vehicle. When 
only two settings are obtainable, the 
minimum setting shall be used. The 
tires shall have no liquid ballast, and 
shall be inflated to the maximum oper-
ating pressure recommended by the 
manufacturer. With specified tire infla-
tion, the restraining cable shall be 
tightened to provide tire deflection of 6 
to 8 percent of nominal tire section 
width. After the vehicle is retrained 
properly, a wooden beam no smaller 
than 6-in. × 6-in. (150-mm × 150-mm) 

cross-section shall be driven tightly 
against the appropriate wheels and 
clamped. For the test to the side, an 
additional wooden beam shall be placed 
as a prop against the wheel nearest the 
operator’s station, and shall be secured 
to the base so that it is held tightly 
against the wheel rim during impact. 
The length of this beam shall be chosen 
so that it is at an angle of 25° to 40° to 
the horizontal when it is positioned 
against the wheel rim. It shall have a 
length 20 to 25 times its depth, and a 
width two to three times its depth (see 
Figures C–15 and C–16); 

(E) Means shall be provided for indi-
cating the maximum instantaneous de-
flection along the line of impact. A 
simple friction device is illustrated in 
Figure C–4; 

(F) No repair or adjustments shall be 
made during the test; and 

(G) When any cables, props, or block-
ing shift or break during the test, the 
test shall be repeated. 

(ii) H = Vertical height of the center 
of gravity of a 4,410-lb (2,000-kg) weight 
in in. (H′ in mm). The weight shall be 
pulled back so that the height of its 
center of gravity above the point of im-
pact is: H = 4.92 + 0.00190 W (H′ = 125 + 
0.107 W′) (see Figure C–7). 

(iii) The test procedures shall be as 
follows: 

(A) The enclosure structure shall be 
evaluated by imposing dynamic load-
ing from the rear, followed by a load to 
the side on the same enclosure struc-
ture. The pendulum swinging from the 
height determined by paragraph 
(d)(3)(ii) of this section shall be used to 
impose the dynamic load. The position 
of the pendulum shall be so selected 
that the initial point of impact on the 
protective structure is in line with the 
arc of travel of the center of gravity of 
the pendulum. When a quick-release 
mechanism is used, it shall not influ-
ence the attitude of the block; 

(B) Impact at rear. The tractor shall 
be restrained properly according to 
paragraphs (d)(3)(i)(C) and (d)(3)(i)(D) of 
this section. The tractor shall be posi-
tioned with respect to the pivot point 
of the pendulum so that the pendulum 
is 20° from the vertical prior to impact 
as shown in Figure C–15. The impact 
shall be applied to the upper extremity 
of the enclosure structure at the point 
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that is midway between the centerline 
of the enclosure structure and the in-
side of the protective structure. When 
no structural cross member exists at 
the rear of the enclosure structure, a 
substitute test beam that does not add 
to the strength of the structure may be 
used to complete the test procedure; 
and 

(C) Impact at side. The blocking and 
restraining shall conform to para-
graphs (d)(3)(i)(C) and (d)(3)(i)(D) of 
this section. The center point of im-
pact shall be at the upper extremity of 
the enclosure at a 90° angle to the cen-
terline of the vehicle, and located be-
tween a point k, 24 in. (610 mm) forward 
of the seat-reference point, and a point 
l, 12 in. (305 mm) rearward of the seat- 
reference point, to best use the struc-
tural strength (see Figure C–13). The 
side impact shall be applied to the lon-
gitudinal side farthest from the point 
of rear impact. 

(4) Field-upset test procedure. (i) The 
following test conditions shall be met: 

(A) The tractor shall be tested at the 
weight defined in 29 CFR 1928.51(a); 

(B) The following provisions address 
soil bank test conditions. 

(1) The test shall be conducted on a 
dry, firm soil bank. The soil in the im-
pact area shall have an average cone 
index in the 0-in. to 6-in. (0-mm to 152- 
mm) layer of not less than 150. Cone 
index shall be determined according to 
American Society of Agricultural En-
gineers (‘‘ASAE’’) recommendation 
ASAE R313.1–1971 (‘‘Soil cone pene-
trometer’’), as reconfirmed in 1975, 
which is incorporated by reference. The 
incorporation by reference was ap-
proved by the Director of the Federal 
Register in accordance with 5 U.S.C. 
552(a) and 1 CFR part 51. The path of 
vehicle travel shall be 12° ±2° to the top 
edge of the bank. 

(2) ASAE recommendation R313.1– 
1971, as reconfirmed in 1975, appears in 
the 1977 Agricultural Engineers Year-
book, or it may be examined at: Any 
OSHA Regional Office; the OSHA Dock-
et Office, U.S. Department of Labor, 
200 Constitution Avenue, NW., Room 
N–2625, Washington, DC 20210 (tele-
phone: (202) 693–2350 (TTY number: (877) 
889–5627)); or the National Archives and 
Records Administration (‘‘NARA’’). 
(For information on the availability of 

this material at NARA, telephone (202) 
741–6030 or access the NARA Web site 
at http://www.archives.gov/fed-
eral_register/code_of_federal_regulations/ 
ibr_locations.html.) Copies may be pur-
chased from the American Society of 
Agricultural Engineers 2950 Niles Road, 
St. Joseph, MI 49085. 

(C) An 18-in. (457 mm) high ramp (see 
Figure C–10) shall be used to assist in 
upsetting the vehicle to the side; and 

(D) The front and rear wheel-tread 
settings, when adjustable, shall be at 
the position nearest to halfway be-
tween the minimum and maximum set-
tings obtainable on the vehicle. When 
only two settings are obtainable, the 
minimum setting shall be used. 

(ii) Field upsets shall be induced to 
the rear and side. 

(A) Rear upset shall be induced by 
engine power, with the tractor oper-
ating in gear to obtain 3 to 5 mph (4.8 
to 8.0 kph) at maximum governed en-
gine rpm by driving forward directly up 
a minimum slope of 60° ±5° as shown in 
Figure C–11, or by an alternate equiva-
lent means. The engine clutch may be 
used to aid in inducing the upset; and 

(B) To induce side upset, the tractor 
shall be driven under its own power 
along the specified path of travel at a 
minimum speed of 10 mph (16 kph), or 
at maximum vehicle speed when under 
10 mph (16 kph), and over the ramp as 
described in paragraph (d)(4)(i)(C) of 
this section. 

(e) Performance requirements—(1) Gen-
eral requirements. (i) The protective en-
closure structural members or other 
parts in the operator area may be de-
formed in these tests, but shall not 
shatter or leave sharp edges exposed to 
the operator. They shall not encroach 
on a transverse plane passing through 
points d and f within the projected area 
defined by dimensions d, e, and g, or on 
the dimensions shown in Figures C–13 
and C–14, as follows: 
d = 2 in. (51 mm) inside of the protective 

structure to the vertical centerline of 
the seat; 

e = 30 in. (762 mm) at the longitudinal center-
line; 

f = Not greater than 4 in. (102 mm) measured 
forward of the seat-reference point 
(‘‘SRP’’) at the longitudinal centerline as 
shown in Figure C–14; 

g = 24 in. (610 mm) minimum; 
h = 17.5 in. (445 mm) minimum; and 

VerDate Sep<11>2014 17:06 Aug 07, 2023 Jkt 259124 PO 00000 Frm 00768 Fmt 8010 Sfmt 8010 Q:\29\29V8.TXT PC31aw
or

le
y 

on
 L

A
P

B
H

6H
6L

3 
w

ith
 D

IS
T

IL
LE

R



757 

Occu. Safety and Health Admin., Labor Pt. 1928, Subpt. C, App. B 

j = 2.0 in. (51 mm) measured from the outer 
periphery of the steering wheel. 

(ii) The protective structure and con-
necting fasteners must pass the static 
or dynamic tests described in para-
graphs (d)(2), (d)(3), or (d)(4) of this sec-
tion at a metal temperature of 0 °F (¥8 
°C) or below, or exhibit Charpy V-notch 
impact strengths as follows: 
10-mm × 10-mm (0.394-in. × 0.394-in.) speci-

men: 8.0 ft-lb (10.8 J) at ¥20 °F (¥30 °C); 
10-mm × 7.5-mm (0.394-in. × 0.296-in.) speci-

men: 7.0 ft-lb (9.5 J) at ¥20 °F (¥30 °C); 
10-mm × 5-mm (0.394-in. × 0.197-in.) specimen: 

5.5 ft-lb (7.5 J) at ¥20 °F (¥30 °C); or 
10-mm × 2.5-mm (0.394-in. × 0.098-in.) speci-

men: 4.0 ft-lb (5.5 J) at ¥20 °F (¥30 °C). 

Specimens shall be longitudinal and 
taken from flat stock, tubular, or 
structural sections before forming or 
welding for use in the protective enclo-
sure. Specimens from tubular or struc-
tural sections shall be taken from the 
middle of the side of greatest dimen-
sion, not to include welds. 

(iii) The following provisions address 
glazing requirements. 

(A) Glazing shall conform to the re-
quirements contained in Society of 
Automotive Engineers (‘‘SAE’’) stand-
ard J674–1963 (‘‘Safety glazing mate-
rials’’), which is incorporated by ref-
erence. The incorporation by reference 
was approved by the Director of the 
Federal Register in accordance with 5 
U.S.C. 552(a) and 1 CFR part 51. 

(B) SAE standard J674–1963 appears in 
the 1965 SAE Handbook, or it may be 
examined at: any OSHA Regional Of-
fice; the OSHA Docket Office, U.S. De-
partment of Labor, 200 Constitution 
Avenue, NW., Room N–2625, Wash-
ington, DC 20210 (telephone: (202) 693– 
2350 (TTY number: (877) 889–5627)); or 
the National Archives and Records Ad-
ministration (‘‘NARA’’). (For informa-
tion on the availability of this mate-
rial at NARA, telephone (202) 741–6030 
or access the NARA Web site at http:// 
www.archives.gov/federal_register/ 

code_of_federal_regulations/ 
ibr_locations.html.) Copies may be pur-
chased from the Society of Automotive 
Engineers, 400 Commonwealth Drive, 
Warrendale, Pennsylvania 15096–0001. 

(iv) Two or more operator exits shall 
be provided and positioned to avoid the 
possibility of both being blocked by the 
same accident. 

(2) Static test-performance requirements. 
In addition to meeting the require-
ments of paragraph (e)(1) of this sec-
tion for both side and rear loads, FERis 
and FER ir shall be greater than 1.0. 

(3) Dynamic test-performance require-
ments. The structural requirements 
shall be met when the dimensions in 
paragraph (e)(1) of this section are used 
in both side and rear loads. 

(4) Field-upset test performance require-
ments. The requirements of paragraph 
(e)(1) of this section shall be met for 
both side and rear upsets. 

[70 FR 77004, Dec. 29, 2005, as amended at 71 
FR 41145, July 20, 2006] 

APPENDIX A TO SUBPART C OF PART 
1928—EMPLOYEE OPERATING IN-
STRUCTIONS 

1. Securely fasten your seat belt if the trac-
tor has a ROPS. 

2. Where possible, avoid operating the trac-
tor near ditches, embankments, and 
holes. 

3. Reduce speed when turning, crossing 
slopes, and on rough, slick, or muddy 
surfaces. 

4. Stay off slopes too steep for safe oper-
ation. 

5. Watch where you are going, especially at 
row ends, on roads, and around trees. 

6. Do not permit others to ride. 
7. Operate the tractor smoothly—no jerky 

turns, starts, or stops. 
8. Hitch only to the drawbar and hitch points 

recommended by tractor manufacturers. 
9. When tractor is stopped, set brakes se-

curely and use park lock if available. 

APPENDIX B TO SUBPART C OF PART 
1928—FIGURES C–1 THROUGH C–16 
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[71 FR 41146, July 20, 2006] 

Subpart D—Safety for Agricultural 
Equipment 

§ 1928.57 Guarding of farm field equip-
ment, farmstead equipment, and 
cotton gins. 

(a) General—(1) Purpose. The purpose 
of this section is to provide for the pro-
tection of employees from the hazards 
associated with moving machinery 
parts of farm field equipment, 
farmstead equipment, and cotton gins 
used in any agricultural operation. 

(2) Scope. Paragraph (a) of this sec-
tion contains general requirements 
which apply to all covered equipment. 
In addition, paragraph (b) of this sec-
tion applies to farm field equipment, 
paragraph (c) of this section applies to 
farmstead equipment, and paragraph 
(d) of this section applies to cotton 
gins. 

(3) Application. This section applies to 
all farm field equipment, farmstead 
equipment, and cotton gins, except 
that paragraphs (b)(2), (b)(3), and 
(b)(4)(ii)(A), and (c)(2), (c)(3), and 
(c)(4)(ii)(A) do not apply to equipment 
manufactured before October 25, 1976. 

(4) Effective date. This section takes 
effect on October 25, 1976, except that 
paragraph (d) of this section is effec-
tive on June 30, 1977. 

(5) Definitions—Cotton gins are sys-
tems of machines which condition seed 
cotton, separate lint from seed, convey 
materials, and package lint cotton. 

Farm field equipment means tractors 
or implements, including self-propelled 
implements, or any combination there-
of used in agricultural operations. 

Farmstead equipment means agricul-
tural equipment normally used in a 
stationary manner. This includes, but 
is not limited to, materials handling 
equipment and accessories for such 
equipment whether or not the equip-
ment is an integral part of a building. 

Ground driven components are compo-
nents which are powered by the turning 
motion of a wheel as the equipment 
travels over the ground. 

A guard or shield is a barrier designed 
to protect against employee contact 
with a hazard created by a moving ma-
chinery part. 

Power take-off shafts are the shafts 
and knuckles between the tractor, or 
other power source, and the first gear 
set, pulley, sprocket, or other compo-
nents on power take-off shaft driven 
equipment. 

(6) Operating instructions. At the time 
of initial assignment and at least annu-
ally thereafter, the employer shall in-
struct every employee in the safe oper-
ation and servicing of all covered 
equipment with which he is or will be 
involved, including at least the fol-
lowing safe operating practices: 

(i) Keep all guards in place when the 
machine is in operation; 

(ii) Permit no riders on farm field 
equipment other than persons required 
for instruction or assistance in ma-
chine operation; 

(iii) Stop engine, disconnect the 
power source, and wait for all machine 
movement to stop before servicing, ad-
justing, cleaning, or unclogging the 
equipment, except where the machine 
must be running to be properly serv-
iced or maintained, in which case the 
employer shall instruct employees as 
to all steps and procedures which are 
necessary to safely service or maintain 
the equipment; 

(iv) Make sure everyone is clear of 
machinery before starting the engine, 
engaging power, or operating the ma-
chine; 

(v) Lock out electrical power before 
performing maintenance or service on 
farmstead equipment. 

(7) Methods of guarding. Except as 
otherwise provided in this subpart, 
each employer shall protect employees 
from coming into contact with hazards 
created by moving machinery parts as 
follows: 

(i) Through the installation and use 
of a guard or shield or guarding by lo-
cation; 

(ii) Whenever a guard or shield or 
guarding by location is infeasible, by 
using a guardrail or fence. 

(8) Strength and design of guards. (i) 
Where guards are used to provide the 
protection required by this section, 
they shall be designed and located to 
protect against inadvertent contact 
with the hazard being guarded. 

(ii) Unless otherwise specified, each 
guard and its supports shall be capable 
of withstanding the force that a 250 
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pound individual, leaning on or falling 
against the guard, would exert upon 
that guard. 

(iii) Guards shall be free from burrs, 
sharp edges, and sharp corners, and 
shall be securely fastened to the equip-
ment or building. 

(9) Guarding by location. A component 
is guarded by location during oper-
ation, maintenance, or servicing when, 
because of its location, no employee 
can inadvertently come in contact with 
the hazard during such operation, 
maintenance, or servicing. Where the 
employer can show that any exposure 
to hazards results from employee con-
duct which constitutes an isolated and 
unforeseeable event, the component 
shall also be considered guarded by lo-
cation. 

(10) Guarding by railings. Guardrails 
or fences shall be capable of protecting 
against employees inadvertently enter-
ing the hazardous area. 

(11) Servicing and maintenance. When-
ever a moving machinery part presents 
a hazard during servicing or mainte-
nance, the engine shall be stopped, the 
power source disconnected, and all ma-
chine movement stopped before serv-
icing or maintenance is performed, ex-
cept where the employer can establish 
that: 

(i) The equipment must be running to 
be properly serviced or maintained; 

(ii) The equipment cannot be serviced 
or maintained while a guard or guards 
otherwise required by this standard are 
in place; and 

(iii) The servicing or maintenance 
can be safely performed. 

(b) Farm field equipment—(1) Power 
take-off guarding. (i) All power take-off 
shafts, including rear, mid- or side- 
mounted shafts, shall be guarded either 
by a master shield, as provided in para-
graph (b)(1)(ii) of this section, or by 
other protective guarding. 

(ii) All tractors shall be equipped 
with an agricultural tractor master 
shield on the rear power take-off ex-
cept where removal of the tractor mas-
ter shield is permitted by paragraph 
(b)(1)(iii) of this section. The master 
shield shall have sufficient strength to 
prevent permanent deformation of the 
shield when a 250 pound operator 
mounts or dismounts the tractor using 
the shield as a step. 

(iii) Power take-off driven equipment 
shall be guarded to protect against em-
ployee contact with positively driven 
rotating members of the power drive 
system. Where power take-off driven 
equipment is of a design requiring re-
moval of the tractor master shield, the 
equipment shall also include protec-
tion from that portion of the tractor 
power take-off shaft which protrudes 
from the tractor. 

(iv) Signs shall be placed at promi-
nent locations on tractors and power 
take-off driven equipment specifying 
that power drive system safety shields 
must be kept in place. 

(2) Other power transmission compo-
nents. (i) The mesh or nip-points of all 
power driven gears, belts, chains, 
sheaves, pulleys, sprockets, and idlers 
shall be guarded. 

(ii) All revolving shafts, including 
projections such as bolts, keys, or set 
screws, shall be guarded, except 
smooth shaft ends protruding less than 
one-half the outside diameter of the 
shaft and its locking means. 

(iii) Ground driven components shall 
be guarded in accordance with para-
graphs (b)(2)(i) and (b)(2)(ii) of this sec-
tion if any employee may be exposed to 
them while the drives are in motion. 

(3) Functional components. Functional 
components, such as snapping or husk-
ing rolls, straw spreaders and choppers, 
cutterbars, flail rotors, rotary beaters, 
mixing augers, feed rolls, conveying 
augers, rotary tillers, and similar 
units, which must be exposed for prop-
er function, shall be guarded to the 
fullest extent which will not substan-
tially interfere with normal func-
tioning of the component. 

(4) Access to moving parts. (i) Guards, 
shields, and access doors shall be in 
place when the equipment is in oper-
ation. 

(ii) Where removal of a guard or ac-
cess door will expose an employee to 
any component which continues to ro-
tate after the power is disengaged, the 
employer shall provide, in the imme-
diate area, the following: 

(A) A readily visible or audible warn-
ing of rotation; and 

(B) A safety sign warning the em-
ployee to: 

(1) Look and listen for evidence of ro-
tation; and 

VerDate Sep<11>2014 17:06 Aug 07, 2023 Jkt 259124 PO 00000 Frm 00785 Fmt 8010 Sfmt 8002 Q:\29\29V8.TXT PC31aw
or

le
y 

on
 L

A
P

B
H

6H
6L

3 
w

ith
 D

IS
T

IL
LE

R



774 

29 CFR Ch. XVII (7–1–23 Edition) § 1928.57 

(2) Not remove the guard or access 
door until all components have 
stopped. 

(c) Farmstead equipment—(1) Power 
take-off guarding. (i) All power take-off 
shafts, including rear, mid-, or side- 
mounted shafts, shall be guarded either 
by a master shield as provided in para-
graph (b)(1)(ii) of this section or other 
protective guarding. 

(ii) Power take-off driven equipment 
shall be guarded to protect against em-
ployee contact with positively driven 
rotating members of the power drive 
system. Where power take-off driven 
equipment is of a design requiring re-
moval of the tractor master shield, the 
equipment shall also include protec-
tion from that portion of the tractor 
power take-off shaft which protrudes 
from the tractor. 

(iii) Signs shall be placed at promi-
nent locations on power take-off driven 
equipment specifying that power drive 
system safety shields must be kept in 
place. 

(2) Other power transmission compo-
nents. (i) The mesh or nip-points of all 
power driven gears, belts, chains, 
sheaves, pulleys, sprockets, and idlers 
shall be guarded. 

(ii) All revolving shafts, including 
projections such as bolts, keys, or set 
screws, shall be guarded, with the ex-
ception of: 

(A) Smooth shafts and shaft ends 
(without any projecting bolts, keys, or 
set screws), revolving at less than 10 
rpm, on feed handling equipment used 
on the top surface of materials in bulk 
storage facilities; and 

(B) Smooth shaft ends protruding 
less than one-half the outside diameter 
of the shaft and its locking means. 

(3) Functional components. (i) Func-
tional components, such as choppers, 
rotary beaters, mixing augers, feed 
rolls, conveying augers, grain spread-
ers, stirring augers, sweep augers, and 
feed augers, which must be exposed for 
proper function, shall be guarded to the 
fullest extent which will not substan-
tially interfere with the normal func-
tioning of the component. 

(ii) Sweep arm material gathering 
mechanisms used on the top surface of 
materials within silo structures shall 
be guarded. The lower or leading edge 
of the guard shall be located no more 

than 12 inches above the material sur-
face and no less than 6 inches in front 
of the leading edge of the rotating 
member of the gathering mechanism. 
The guard shall be parallel to, and ex-
tend the fullest practical length of, the 
material gathering mechanism. 

(iii) Exposed auger flighting on port-
able grain augers shall be guarded with 
either grating type guards or solid baf-
fle style covers as follows: 

(A) The largest dimensions or open-
ings in grating type guards through 
which materials are required to flow 
shall be 43⁄4 inches. The area of each 
opening shall be no larger than 10 
square inches. The opening shall be lo-
cated no closer to the rotating 
flighting than 21⁄2 inches. 

(B) Slotted openings in solid baffle 
style covers shall be no wider than 11⁄2 
inches, or closer than 31⁄2 inches to the 
exposed flighting. 

(4) Access to moving parts. (i) Guards, 
shields, and access doors shall be in 
place when the equipment is in oper-
ation. 

(ii) Where removal of a guard or ac-
cess door will expose an employee to 
any component which continues to ro-
tate after the power is disengaged, the 
employer shall provide, in the imme-
diate area, the following: 

(A) A readily visible or audible warn-
ing of rotation; and 

(B) A safety sign warning the em-
ployee to: 

(1) Look and listen for evidence of ro-
tation; and 

(2) Not remove the guard or access 
door until all components have 
stopped. 

(5) Electrical disconnect means. (i) Ap-
plication of electrical power from a lo-
cation not under the immediate and ex-
clusive control of the employee or em-
ployees maintaining or servicing equip-
ment shall be prevented by: 

(A) Providing an exclusive, positive 
locking means on the main switch 
which can be operated only by the em-
ployee or employees performing the 
maintenance or servicing; or 

(B) In the case of material handling 
equipment located in a bulk storage 
structure, by physically locating on 
the equipment an electrical or mechan-
ical means to disconnect the power. 
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(ii) All circuit protection devices, in-
cluding those which are an integral 
part of a motor, shall be of the manual 
reset type, except where: 

(A) The employer can establish that 
because of the nature of the operation, 
distances involved, and the amount of 
time normally spent by employees in 
the area of the affected equipment, use 
of the manual reset device would be in-
feasible; 

(B) There is an electrical disconnect 
switch available to the employee with-
in 15 feet of the equipment upon which 
maintenance or service is being per-
formed; and 

(C) A sign is prominently posted near 
each hazardous component which 
warns the employee that, unless the 
electrical disconnect switch is utilized, 
the motor could automatically reset 
while the employee is working on the 
hazardous component. 

(d) Cotton ginning equipment—(1) 
Power transmission components. (i) The 
main drive and miscellaneous drives of 
gin stands shall be completely en-
closed, guarded by location, or guarded 
by railings (consistent with the re-
quirements of paragraph (a)(7) of this 
section). Drives between gin stands 
shall be guarded so as to prevent access 
to the area between machines. 

(ii) When guarded by railings, any 
hazardous component within 15 hori-
zontal inches of the rail shall be com-
pletely enclosed. Railing height shall 
be approximately 42 inches off the 
floor, platform, or other working sur-
face, with a midrail between the top-
rail and the working surface. Panels 
made of materials conforming to the 
requirements in Table D–1, or equiva-
lent, may be substituted for midrails. 
Guardrails shall be strong enough to 
withstand at least 200 pounds force on 
the toprail. 

(iii) Belts guarded by railings shall 
be inspected for defects at least daily. 
The machinery shall not be operated 
until all defective belts are replaced. 

TABLE D–1—EXAMPLES OF MINIMUM 
REQUIREMENTS FOR GUARD PANEL MATERIALS 

Material 

Clearance from 
moving part at 
all points (in 

inches) 

Largest 
mesh or 

opening al-
lowable (in 

inches) 

Minimum 
gage (U.S. 
standard) 
or thick-

ness 

Woven wire ...... Under 2 ........... 3⁄8 16 

TABLE D–1—EXAMPLES OF MINIMUM REQUIRE-
MENTS FOR GUARD PANEL MATERIALS—Con-
tinued 

Material 

Clearance from 
moving part at 
all points (in 

inches) 

Largest 
mesh or 

opening al-
lowable (in 

inches) 

Minimum 
gage (U.S. 
standard) 
or thick-

ness 

2 to 4 ............... 1⁄2 16 
4 to 15 ............. 2 12 

Expanded metal Under 4 ...........
4 to 15 .............

1⁄2 
2 

18 
13 

Perforated 
metal.

Under 4 ...........
4 to 15 .............

1⁄2 
2 

20 
14 

Sheet metal ..... Under 4 ........... .................. 22 
4 to 15 ............. .................. 22 

Plastic .............. Under 4 ........... .................. (1) 
4 to 15 ............. .................. (1) 

1 Tensile strength of 10,000 lb/in 2 

(iv) Pulleys of V-belt drives shall be 
completely enclosed or guarded by lo-
cation whether or not railings are 
present. The open end of the pulley 
guard shall be not less than 4 inches 
from the periphery of the pulleys. 

(v) Chains and sprockets shall be 
completely enclosed, except that they 
may be guarded by location if the bear-
ings are packed or if accessible exten-
sion lubrication fittings are used. 

(vi) Where complete enclosure of a 
component is likely to cause a fire haz-
ard due to excessive deposits of lint, 
only the face section of nip-point and 
pulley guards is required. The guard 
shall extend at least 6 inches beyond 
the rim of the pulley on the in-running 
and off-running sides of the belt, and at 
least 2 inches from the rim and face of 
the pulley in all other directions. 

(vii) Projecting shaft ends not guard-
ed by location shall present a smooth 
edge and end, shall be guarded by non- 
rotating caps or safety sleeves, and 
may not protrude more than one-half 
the outside diameter of the shaft. 

(viii) In power plants and power de-
velopment rooms where access is lim-
ited to authorized personnel, guard 
railings may be used in place of guards 
or guarding by location. Authorized 
employees having access to power 
plants and power development rooms 
shall be instructed in the safe oper-
ation and maintenance of the equip-
ment in accordance with paragraph 
(a)(6) of this section. 

(2) Functional components. (i) Gin 
stands shall be provided with a perma-
nently installed guard designed to pre-
clude contact with the gin saws while 
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in motion. The saw blades in the roll 
box shall be considered guarded by lo-
cation if they do not extend through 
the ginning ribs into the roll box when 
the breast is in the out position. 

(ii) Moving saws on lint cleaners 
which have doors giving access to the 
saws shall be guarded by fixed barrier 
guards or their equivalent which pre-
vent direct finger or hand contact with 
the saws while the saws are in motion. 

(iii) An interlock shall be installed 
on all balers so that the upper gates 
cannot be opened while the tramper is 
operating. 

(iv) Top panels of burr extractors 
shall be hinged and equipped with a 
sturdy positive latch. 

(v) All accessible screw conveyors 
shall be guarded by substantial covers 
or gratings, or with an inverted hori-
zontally slotted guard of the trough 
type, which will prevent employees 
from coming into contact with the 
screw conveyor. Such guards may con-
sist of horizontal bars spaced so as to 
allow material to be fed into the con-
veyor, and supported by arches which 
are not more than 8 feet apart. Screw 
conveyors under gin stands shall be 
considered guarded by location. 

(3) Warning device. A warning device 
shall be installed in all gins to provide 
an audible signal which will indicate to 
employees that any or all of the ma-
chines comprising the gin are about to 
be started. The signal shall be of suffi-
cient volume to be heard by employees, 
and shall be sounded each time before 
starting the gin. 

[41 FR 10195, Mar. 9, 1976; 41 FR 11022, Mar. 16, 
1976; 41 FR 22268, June 2, 1976, as amended at 
41 FR 46598, Oct. 22, 1976] 

Subparts E–H [Reserved] 

Subpart I—General Environmental 
Controls 

§ 1928.110 Field sanitation. 
(a) Scope. This section shall apply to 

any agricultural establishment where 
eleven (11) or more employees are en-
gaged on any given day in hand-labor 
operations in the field. 

(b) Definitions. Agricultural employer 
means any person, corporation, asso-
ciation, or other legal entity that: 

(i) Owns or operates an agricultural 
establishment; 

(ii) Contracts with the owner or oper-
ator of an agricultural establishment 
in advance of production for the pur-
chase of a crop and exercises substan-
tial control over production; or 

(iii) Recruits and supervises employ-
ees or is responsible for the manage-
ment and condition of an agricultural 
establishment. 

Agricultural establishment is a busi-
ness operation that uses paid employ-
ees in the production of food, fiber, or 
other materials such as seed, seedlings, 
plants, or parts of plants. 

Hand-labor operations means agricul-
tural activities or agricultural oper-
ations performed by hand or with hand 
tools. Except for purposes of paragraph 
(c)(2)(iii) of this section, hand-labor op-
erations also include other activities or 
operations performed in conjunction 
with hand labor in the field. Some ex-
amples of hand-labor operations are the 
hand-cultivation, hand-weeding, hand- 
planting and hand-harvesting of vege-
tables, nuts, fruits, seedlings or other 
crops, including mushrooms, and the 
hand packing of produce into con-
tainers, whether done on the ground, 
on a moving machine or in a temporary 
packing shed located in the field. 
Hand-labor does not include such ac-
tivities as logging operations, the care 
or feeding of livestock, or hand-labor 
operations in permanent structures 
(e.g., canning facilities or packing 
houses). 

Handwashing facility means a facility 
providing either a basin, container, or 
outlet with an adequate supply of pota-
ble water, soap and single-use towels. 

Potable water means water that meets 
the standards for drinking purposes of 
the State or local authority having ju-
risdiction, or water that meets the 
quality standards prescribed by the 
U.S. Environmental Protection Agen-
cy’s National Primary Drinking Water 
Regulations (40 CFR part 141). 

Toilet facility means a fixed or port-
able facility designed for the purpose of 
adequate collection and containment 
of the products of both defecation and 
urination which is supplied with toilet 
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