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Personal Climbing Equipment
This standard is issued under the fixed designation F 887; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.
1. Scope tems, Subsystems and Componénts

1.1 These specifications cover acceptance testing of climbs
ers and climber straps, body belts and positioning straps wit o . )
locking snaphooks, and harnesses used by workers in the 3-1 Definitions of Terms Specific to This Standard:
climbing of poles, trees, towers, and other structures. Minimum 3-1.1 billet—the free (buckle hole) end of a belt or strap as
performance criteria for arc resistance of harnesses are i@PPOSed to the buckle end, which is designed to pass through

cluded for workers who may be exposed to thermal hazards ¢he Puckle for closing.
momentary electric arcs or flame. 3.1.2 body belt attachmenta system of straps and buckles

1.2 Three types of climbers, Types A, B, and C, and twowhich allow the harness wearer to use a body belt in conjunc-

types of climber straps, Types A and B, are covered. tion with the harness. _ _
1.3 Two types of body belts, Types A and B, are covered. _3-1-3 dee-ring, D-ring—a steel straight-sided (no protru-
1.4 Three types of positioning straps, Types A, B, and C, aré0nS along edge of dee-ring; see Fig. 1) forging in a circle
covered. configuration with an integral stirrup to accept the belt,
1.5 Two types of harnesses, Types A and B, are covered. @ssembled into a body belt for the purpose of accepting the

1.6 The values stated in inch-pound units are to be regarde¥'@PN00ks of a positioning strap. _ _
as the standard. 3.1.4 design testn—for arc and flame resistant materials
1.7 The following safety hazards caveat pertains only to th@n€ made on a sample treated as representative of an industrial

test method portions, 9.2, 14.3, 15.3, and Sections 18.3, 19, afgoduct; these tests will not generally be repeated in quantity

20 of these specificationdhis standard does not purport to Preduction. _ _ , ,
address all of the safety concerns, if any, associated with its 3-1-5 dripping, n—in electric arc testing a material re-
use. It is the responsibility of the user of this standard toSPONSe evidenced by flowing of the fiber polymer, the fabric, or
establish appropriate safety and health practices and detertn® fabric coating, and the evidence of droplets from the
mine the applicability of regulatory limitations prior to use. mater]al, that characterizes overall .perform_ance relative to
reducing the transfer of heat that is sufficient to cause a

2. Referenced Documents second-degree burn.

2.1 ASTM Standards? 3.1.6 electric arc ignition n—as related to electric arc

B 117 Practice for Operating Salt Spray (Fog) Apparatus €XPosure a response that causes the ignition of the material

E 1891 Specification for Arc and Flame Resistant RainwealVhich is accompanied by heat and light, and then subsequent

F 1958/F 1958M Test Method for Determining the Ignit- burning for at least 5 s, or consumption of at least 25 % of the
ability of Non-flame-Resistant Materials for Clothing by €xposed test specimen area.

Electric Arc Exposure Method Using Mannequins 3.1.7 full body harness-a component with a design of
2.2 ANSI Standard: straps which is fastened about the person in a manner so as to

Z359.1 Safety Requirements for Personal Fall Arrest Syscontain the torso and distribute the fall arrest forces over at
least the upper thighs, pelvis, chest, and shoulders with means

for attaching it to other components or sub-systems.

1 These specifications are under the jurisdiction of ASTM Committee F18 on  3.1.8 gaffi—a component of a pole or tree climber attached
Electrical Protective Equipment for Workers and are the direct responsibility ofto the climber shank, similar to a spur, which is shaped to
Subcommittee F18.15 on Worker Personal Equipment. i ;

Current edition approved Jan. 1, 2004. Published March 2004. Originallypermlt the secure penetration of the pOIe or tree trunk.
approved in 1984. Last previous edition approved in 1997 as F 887 — 97.

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org.Afotual Book of ASTM
Standardssolume information, refer to the standard’s Document Summary page on 2 Available from the American National Standards Institute, ANSI, 25 W. 43rd
the ASTM website. St., 4th Floor, New York, NY 10036.

. Terminology
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STIRRUP FOR BELT STRAP ATTACHMENT OSHA Subpart M (1926.502) prohibits working with two
T load-bearing snaphooks in the same dee-ring unless snaphooks

are of the locking type and designed for such application.
3.1.14 part (harness), load bearinrga component of a
STRAIGHT SIDE harness to which arrest forces are directly transmitted in the
event of a fall.
3.1.15 protector, gafi—a cap or guard designed to cover the
HEEL points of pole or tree gaffs to protect the gaffs from damage or
s HU INSIDE CIRCLE

from injuring people or from damaging equipment.
3.1.16 stirrup, climber—the footrest of the pole or tree
FIG. 1 Typical Dee-Ring 3.1.17 stirrup, snaphook/dee-ringthe closed rectangular
portion of the positioning strap snaphook, or body belt dee-ring
3.1.9 keeper—a component of the snaphook, used as dsee Fig. 1 and Fig. 2), that accepts the strap or belt material in
latching device and held in a closed position by a spring (se@ Permanent manner.
Fig. 2). o
3.1.10 locking mechanism-a component of the snaphook 4- Significance and Use
used in conjunction with the keeper to retain the keeper in a 4.1 The following personal tools or equipment covered by
closed position until intentionally released and opened. Athese specifications are:

snaphook thus equipped, becomes a “locking snaphook.” 4.1.1 Climbers and climber straps used to ascend and
3.1.11 locking snaphook-a snaphook with a locking descend poles and trees.
mechanism (see 3.1.10). 4.1.2 Body belts and positioning straps utilized for work

3.1.12 nose—the curved end of the snaphook which the positioning on poles, ladders, or structures.
keeper rests on. It is rounded and overlaps the keeper latch in4.1.3 Full body harnesses utilized in preventing and arrest-
such a manner as to prevent the dee-ring from inadvertantling falls.
releasing the snaphook (see Fig. 2). 4.2 Test methods included in these specifications are in-
3.1.13 part (body belt), load-bearing-a part of the body tended to provide uniform test procedures.
belt or positioning strap that, when in use with both snaphooks 4.3 Snaphooks (non-locking)—(not permitted by this stan-
of the positioning strap engaged in one dee-ring of the bodylard).
belt, will be required to support all or part of the mass of the 4.3.1 Locking snaphooks (required by this standard) manu-
user. This includes all the material in the positioning strap, andfactured to meet the requirements of these specifications,
in the case of the body belt, the material to which the dee-ringsffectively prevent rollout from occurring and are able to be
are directly fastened, and the material of the buckle strap thaiperated with one hand when working aloft.
passes across the wearer’'s abdomen. 4.4 lllustrations are furnished only to amplify the text. They
3.1.13.1 Discussior—This definition and the strength re- are not to be considered restrictive as to specific design details,
qguirements described in 15.3.2 are designed to ensure that tegcept where so stated.
buckle strap is strong enough to withstand certain emergency 4.5 Except for the restrictions set forth in these specifica-
conditions, but are not to be construed as approval of attachingpns because of design limitations, the use and maintenance of
both snaphooks to the same dee-ring when working aloftthis equipment is beyond the scope of the standard.

ADJUSTING BUCKLE SNAP ROLLER  gyippup

KEEPER

METAL CLIP
(see section 144>

s

LOCKING MECHANISM

NasE HHOK

METAL CLIP
(see section 14.4.3)

STIRRUP /

LOCKING MECHANISM

FIG. 2 Components of Positioning Strap
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4.5.1 Itis common practice and the responsibility of the user TABLE 1 Properties of Steel and Aluminum Alloys Acceptable

of this type of protective equipment to provide complete for Climbers
instructions and detailed procedures for the safe use of such For Fixed Gaff For Replaceable
equipment Climbers Gaff Climbers A
Steel:
Elongation in 2 in. (5 cm), min 14 % 14 %
POLE AND TREE CLIMBERS Hardness 23 to 38 HRC 32 to 40 HRC
e 243 to 353 300 to 375 HB &
5. Classification HB B
5.1 Climbers covered under these specifications shall be A/Zl';jl!gufﬂ"?“gth' min, psi (MPa) 118 000 (815) 130 000 (895)
designated as Type A, B, or C, as follows: Elongation in 2 in. (5 cm), min 10 %
5.1.1 Type A—Fixed length, non-adjustable, with perma-  Hardness 125 to 140 HB ©
Yield Strength, min, psi (MPa) 65 000 (450)

nently attached gaffs.

12T B—Adi | lenath. with rmanentl _ A Data from Federal Specification RR-C-430 C.
ta?hed gz)i/frlgse dJUStab el gt ’ t permane ty at B Brinell hardness number with 3000-kg load, 10-mm ball.

5.1.3 Type G—Adjustable length, with replaceable and in- {he material used. Cold working or overheating shall be
terchangeable gaffs (that is, pole to tree). - avoided. Scaling, pitting, and surface decarbonization shall be
5.2 Climber straps covered under these specifications shgibmoved on the inside critical section of the leg iron from 2 in.
be designated as Type A or B, as follows: (5.1 cm) below the gaff to 6 in. (15.2 cm) above the gaff (see

5.2.1 Type A—One-piece straps that pass through the Ioopq:ig_ 3).
or rings on climbers and buckle one end to the other. 7.4 Design—The design of the leg iron shall be such that the
5.2.2 Type B—Two-piece ankle or bottom straps made SOmaximum tensile stress at the point subjected to a fluctuating
that each section can be attached to the climber ring, leavingenging force of 300 Ibf (1.3 kN) applied to the center of the
the buckle end free to engage with the free billet end of thetirryp section of the leg iron with sleeve in position shall be as
other piece. indicated in the table below. The climber shall be held in the
climbing position by the gaff and at the top of the climber with

) ) o the sleeve extended to provide a 16-in. (40.6 cm) length.
6.1 Orders for equipment under this specification shall

6. Ordering Information

. i . . Leg Iron Max Tensile Stress, psi (MPa)

include the following information: Type A—Steel 27 000 (185)
6.1.1 Nomendature’ Type B—Aluminum 9 000 (60)
6.1.2 Type, 7.5 Finish—Leg irons shall be free of surface cracks and
6.1.3 Material, seams. All steel leg irons shall be finished with a rust-resistant
6.1.4 Size, and Coa‘[ing_
6.1.5 Gaff type (pole or tree). 7.6 Inspection, Marking, and Testing

6.2 The listing of equipment, types, and sizes is notintended 7.6.1 All climbers shall be subjected to careful inspection
to mean that all shall necessarily be available from theyy the manufacturer. When requested, the manufacturer shall
manufacturer; this listing signifies only that, if made, theprovide certification that the climbers meet all requirements set
equipment, types, and sizes shall conform to the details of theggth in these specifications.
specifications. 7.6.2 Completed leg irons shall be permanently marked by
the manufacturer with the manufacturer’s name, size (if fixed

7. Pole and Tree Climbers size), right or left, and the year of manufacture.

7.1 Sizes .
7.1.1 Type A shall be available in sizes from 14 to 22 in. (358 Climber Gaffs
to 55 cm) in%2-in. (12.5-mm) graduations. 8.1 Sizes—Pole gaffs shall measure at leagidin. (37 mm)

7.1.2 Types B and C shall be available with the sizeon the underside. Tree gaffs shall measure not more thain.3
adjustment capability of B4 to 21 in. (37 to 53 cm) by (89 mm), nor less than’2 in. (57 mm) on the underside. Gaff
increments of/s in. (6.5 mm). design shall be as shown in Fig. 4.

7.1.3 Adjustable climbers shall be equipped with positive 8.2 Material—All gaffs shall be forged of forging-quality
locking, length-adjusting sections that can be double lockedteel having the properties listed in Table 2.
securely to the leg iron, permitting full compliance with 8.3 Finish:
standards established for fixed length climbers. 8.3.1 All fins or burrs shall be removed from the cutting

7.2 Materials and Properties-Leg irons shall be forged, edges of gaff.
utilizing forging-quality alloy steel or aluminum alloys. SAE  8.3.2 All gaffs shall be finished with a rust-resistant coating.
4140, SAE 8630 and SAE 8640 steel alloys with quenched and 8.4 Inspection
tempered structure, and 2014 T6 aluminum alloy are recom- 8.4.1 All gaffs shall be subjected to careful inspection by the
mended. Other steel and aluminum alloys having propertiemanufacturer. When requested, the manufacturer shall certify
listed in Table 1 are acceptable. that the gaffs meet all requirements set forth in these specifi-

7.3 Processing—Manufacturers shall use a heat treatment tocations.
provide the required characteristics of the climber. The finished 8.4.2 The size and shape of gaffs shall be checked with a
temperature of the forging shall be at the critical temperature ojauge available from the same manufacturer.
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FIG. 3 Critical Stress Area of the Climber

GAFF TIP RADIUS

LEG IRON STIRRUP (FOOT REST)

TREE GAFF POLE GAFF

STRAIGHT sscnon OF CLIMBER
ol
'l
. $— PARALLEL

HORIZONTAL BASE LINE

VERTICAL
_BASE LINE

DEGREE 0}‘ GAFF ANGLE
Note 1—Degree of angle of the gaff, measured as shown, shall range from 11° to 17°, and the point of the gaff shall be a midnmur(edd mm)
above the lowest point of the leg iron stirrup. Tree gaffs are excluded from this requirement. The inside flat surface of the gaff at the tip sha&ltibe finish
with a radius of approximatelys in. (6.4 mm) in accordance with the gage profile.
FIG. 4 Gaff Design

TABLE 2 Properties of Steel Alloy Acceptable for Gaffs

12 %
45 to 55 HRC A
421 10 546 HB &
212 000 (1460)

AThere may be a variation of no more than three points in the Rockwell

(61 cm) for the one-piece ankle strap. Two-piece ankle straps
shall be not less than 24 in. (61 cm) in length.

9.2 Material and Properties

9.2.1 Leather used in the manufacture of climber straps shall
be top grain cowhide and shall have a breaking strength of not

Elongation in 2 in. (5 cm), min
Hardness (tip)

Yield strength, psi (MPa)

Hardness readings taken from the tip of the gaff to a point 1% in. (3.2 cm) back
from the tip on the fixed gaff climber, 1 in. (2.5 cm) from the tip on replaceable gaff
climbers.

B Brinell hardness number with 3000-kg load, 10-mm ball.

less than 450 Ibf/in. (79 kN/m) of width with buckle holes. The
buckle holding strength of leather shall be not less than 200 Ib
(90 kg) static load when determined as follows:

9.2.1.1 Punch a hoR&sin. (4.76 mm) in diameter, centrally
located in a 1-in. (25.4-mm) wide piece of strap, 1 in. from the

Note 1—Replaceable gaffs, whether pole or tree, fit only the climber€nd Of the test piece. Into this hole, fit the tongue of a 1-in.

iron of the particular manufacturer.

9. Climber Straps

assembled buckle of the design to be supplied with the climber
strap. Apply the load to the buckle and to the free end of the
strap. The buckle tongue shall not tear the leather under the

9.1 Sizes—Climber straps shall be a minimum of 1 in. (2.5 specified static load of 200 Ib (90 kg).

cm) in width and¥%s in. (3.18 mm) in thickness. The length

9.2.2 The leather shall show no cracking on the grain side

shall be not less than 22 in. (55 cm) for the calf strap, or 24 inwhen bent slowly over &>-in. (12.7 mm) diameter mandrel,
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grain side out, through an angle of 180°. The leather shall not0. Climber Pads

show piping or wrinkling of the grain side when bent over a 101 Climber pad assemblies are intended for use with the
mandrel 1-in. (25.4 mm) in diameter, with the grain side in,cjimber to enhance comfort.
through an angle of 180°. _ 10.2 Velcrd style wrap pads covered under these specifica-
9.2.3 Fabr]c used in the manufacture of chmb_er straps shallyns cover the function of both the climber strap and pad.
havg a breakmg strength of not less th.an 600 Ibf/in. (1Q5.kN/m) 10.3 Materials—Materials used in the manufacture of pads
of width with buckle holes. Construction shall be a minimum gy 5 he of 4 type that will result in a finished product capable
of four plies of thickness of folded nylon, or of woven nylon, 4 meeting the requirements for this section outlined below.
or equivalent material, constructed in such a way that no raw 10.3.1 Wrap style pads shall maintain a minimum wrap that
edges are exposed. The fabric shall be impregnated Wity not release at a force of less than 1000 Ib (453.6 kg) when
neoprene or its equivalent, so that the plies or strands are ngfatically tested

readily separable, except by chemical means. : -
524 The bucle hlding svngih of he fished faric, oo, ™0 SIE Bade T cniy o i e
strap shall be not less than 300 Ib (135 kg) static load WIthOUL

. . : S r marking).
ewdg—:-ncg of failure. Buckle tea_lrshall be in the direction of load 10.3.3 Sleeve retaining straps (see Fig. 5a) shall be a
application when tested to failure.

9 3 Hardware—Buckle frames shall be of welded wire or minimum of 1 in. (2.5 cm) in width. Leather sleeve retaining
: . .straps shall have a breaking strength of not less than 450 Ib/in.
forged construction. Tongues shall be of an adequate gage w

to meet the strength criteria of 9.2 'E% kN/m) of width. Finished fabric sleeve retaining straps
9.4 Design—Buckle holes in the climber straps shall not shall have a breaking strength of not less than 600 Ib/in. (105

exceeisin. (4.76 mm) in diameter. Straps shall be riveted tokN/m) of width.

the buckles by at least two rivets, with the strap keeper

centered between the rivets. The completed assembly shall

meet the strength reQU|re_ments of 9.2. Buckle pads or chafes s\eicr is a trademark of Registrant Velcro Industries, B.V. Limited Liability
may be added when desired. Company Netherlands, Castorweg 22—24, Curacao Netherld Antilles.

DIRECTION OF PULL
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SLEEVE RETAINING STRAP
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[
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°
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[

DIRECTION OF PULL
FIG. 5 Sleeve Retaining Straps on Velcro Wrap Style Pads
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10.3.4 Sleeve retaining straps shall be capable of withstand- 12.2.1 Type A—Adjustable length, with tongue buckle.
ing a direct pull of 175 Ib (79.4 kg). (See Fig. 5a). 12.2.2 Type B—Adjustable length, with friction buckle.
10.3.5 Sleeve retaining straps in place within the climber 12.2.3 Type G—Nonadjustable length strap.
sleeve shall be capable of withstanding a direct pull of 700 Ib

(317.5 kg) (see Fig. 5b). 13. Ordering Information
13.1 Orders for equipment under these specifications should
11. Climber Footplates include the following information:
11.1 Climber footplate assemblies are intended for use with 13.1.1 Nomenclature,
the climber to enhance comfort. 13.1.2 Type,

11.2 Materials and Properties-Materials used in the 13.1.3 Style,
manufacture of footplates shall be of a type that will result in 13.1.4 Material, and
a finished product capable of meeting the requirements for this 13.1.5 Size. _ o
section outlined below. Material used in the manufacture of 13.2 The listing of equipment, types, styles, and sizes is not
footplates must maintain its integrity and resist permanentntended to mean that all shall necessarily be available from the
deformation under normal use conditions for the expected liféenanufacturer. The listing signifies only that, if made, the
of the product. equipment, types, styles, and sizes shall conform to the details
11.3 Removable-Footplates if removable shall be equipped of these specifications.
with positive locking fasteners to secure the footplates to th
leg iron stirrup. 1a. BOd¥ Belts ' .
11.4 Articulation—Footplates may swivel slightly on the  14.1 Sizes—The “dee” measurement will be the nominal
climber stirrup to allow for ease of movement when workingdistance from the heel or bar of one dee ring to the heel or bar
aloft. of the other dee ring (see Fig. 6). Body belts shall be marked
11.5 Shape—Shape must be smaller than the outsole of awith the “dee” sizes since the dee size is the most critical. Body
standard climbing boot while providing sufficient support to belts are normally furnished in the combination belt strap and
the outsole. dee sizes listed in Table 3 (see Fig. 7), however, belt strap
11.6 Non-Skie—Bottom surfaces of the footplate must be asmeasurements may vary on different style belts and with
a minimum 90 % covered by a rubber sole or an equivalenglifferent manufacturers.
non-skid coating. 14.2 Materials and Properties
11.7 Steel footplates are not intended for and may not be 14.2.1 Leather—Top grain leather or leather substitute may
used on aluminum climbers unless provisions are implementele used in the manufacture of body belts and accessories, but
to prevent premature wear on the climber. shall not be used alone as a load bearing component of the
11.8 Footplates shall be permanently marked by the manwssembly.
facturer with the manufacturer's name, month and year of 14.2.2 Fabric—Plied fabric used in the manufacture of load
manufacture and designated as right and left. bearing parts of body belts shall be constructed in such a way

11.9 Finish—Footplates shall be free of surface cracks andhat no raw edges are exposed. Fabric shall be impregnated
seams. All steel or ferrous material footplates shall be finishetith neoprene, or its equivalent, so that the plies are not readily

with a rust-resistant coating. separable, except by chemical means. If webbing is used, it
need not be impregnated.
BODY BELTS AND POSITIONING STRAPS 14.3 Test Method
o 14.3.1 Tension Test-A sample of new fabric used in a load
12. Classification bearing part shall be soaked in water for 24 h. It shall then be
12.1 Body belts covered under these specifications shall bglaced in a freezer at-40°F (-40°C) for 4 h. At-40°F
designated as Type A or B, as follows: (-40°C), it shall be bent over &-in. (15.9 mm) diameter

12.1.1 Type A—Belt with dee-ring piece in fixed position. mandrel and reverse bent over the same mandrel through 180°.

12.1.2 Type B—Belt with dee-ring piece that has limited The sample shall then be stabilized at room temperature and
freedom of movement. the tensile strength determined. The breaking strength shall be

12.2 Positioning straps covered under this specificatiorat least 80 % of that of new material or not less than 3600 Ibf
shall be designated as Type A, B, or C as follows: (16 kN) for a section free from buckle holes, and not less than

Ql=E | |

‘ ° I . 11;2'

— 3’ g

DISTANCE BETWEEN HEELS OF DEE RINGS !

@ ®

FIG. 6 “Dee” Measurement
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TABLE 3 Available Body Belts Listed by Dee Size With on each side for attachment of plier or tool pockets (see Fig. 8).
Corresponding Belt Strap Size On shifting dee belts, the measurement for pocket tabs shall be
Dee Size Min Center Hole Max N(T)- fif taken when the dee ring section is centered.
00 .
in. cm in. cm in. cm in. cm  Loops 14.4.2 Belt Straps—Belt straps shall be made of fabric
D8 46 32 81 36 o1 40 102 3 described in 14.2.2. Buckle holes shall be spaced on 1-in.
D19 48 33 84 37 94 4 104 3 (2.5-cm) centers, round or oval, to accommodate the tongue of
D20 51 34 86 38 o7 42 107 3 the belt buckle. Buckle holes shall be spaced not in excess of
D21 53 36 91 40 102 44 112 4 . . . . .
D22 56 37 94 a1 104 45 114 4 Ya |n(64 mm) n d|ameter |f I’OUﬂd, dl‘llby :;/8 n. (64 by 95 ]
D23 58 38 97 42 107 46 117 4 mm) if oval shaped, the greater dimension to be in the direction
D24 61 40 102 44 112 48 122 4 H
D25 ea a1 104 45 114 20 1oa . of the length of the strap. For grommet construction, holes ;hall
D26 66 42 107 46 17 50 127 4 be no larger than No. 2 grommet. No hole shall be permitted
D27 69 44 112 48 122 52 132 4 within 4 in. (10 cm) of the end of the strap. The nominal
D28 71 45 114 49 124 53 135 4 tAi H P ;
D20 74 e 17 s0 197 o 12 4 minimum body strap width shall be¥Z-in. (4.5 cm) (see Fig.
D30 76 47 119 51 130 55 140 4 9)-

14.4.3 Tool Loops—Tool loops shall be so situated on the
body of the belt that 4 in. (10 cm) of the body belt in the center
of the back, measuring from dee-ring to dee-ring, shall be free
of tool loops and any other attachments (see Fig. 8). The
material may be either leather or fabrié-in. (3.175 mm)
thick, 1-in. (2.5 cm) nominal width, with the loops having a
maximum diameter of 3 in. (4.5 cm) and a minimum
u" Approx. diameter of%. in. (1.9 cm). If a hammer loop is desired, it
A should be ordered in the position nearest the belt buckle.

14.4.4 Circle Dee-Rings-The design of the dee-ring (see
Fig. 1) shall be such that its minimum inside circle to outside
circle opposite side dimension is 3.125 in. (7.94 cm), it is
straight-sided and it shall not have any obstructions, protru-
sions, or a configuration that can allow pressure to be put on
the snaphook keeper. The dee-ring strap and the body strap
shall not pass through or attach to that part of the dee-ring to
which the positioning strap snaphooks are engaged. The
dee-rings shall be installed in the body belt in such a manner
that vertical travel in the assembly is prevented.

X— Distance from _waist or top of hi_p bone to where body belt is worn. 14.4.5 Liners for Dee-Rings—SuitabIe copper, steel, or
Y— Measurement is from front of hip bone around the back to the front of the . . .
other hip bone. This measurement is the Dee size. equivalent liners shall be used around the bar of dee rings to
FIG. 7 A Method Showing Where to Measure to Determine prevent wear.
Correct “Dee” Size for a Body Belt 14.4.6 Stitching and Thread-All stitching shall be of nylon
or equivalent thread and shall be lock stitched, not less than

2800 Ibf (12.5 kN) for a section containing buckle holes. Thefour nor more than seven stitches to the inch. The thread shall

tension test to determine the breaking strength shall be made {igV€ @ minimum breaking strength of 42 Ibf (0.18 kN).
a straight pull with a dynamometer, or equivalent, with jaws>ttching parallel to an edge shall be approximatakin. (4.8

separating at a maximum rate of 1-in. (2.5 cm)/min. mm) from the edge of the narrowest member caught by the
14.4 Design thread.
14.4.1 Body Pad—The cushion part of the body belt shall ~ 14.5 Inspection, Marking, and Testing
contain no exposed rivets on the inside and shall be at least 314.5.1 All body belts shall be subjected to careful inspection
in. (7.6 cm) in width. The belt shall have pocket tabs extendindyy the manufacturer. When requested, the manufacturer shall
at least ¥z in. (3.8 cm) down, and with the point of attachment provide certification that the body belts meet all requirements
at least 3 in. (7.6 cm) back of inside of the circle of dee-ringsset forth in these specifications.

LOCPS #l[ #2} #f #[H DEE RING
7 7 11///}/1/ 77777 \:
¥
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I f a4
@ I Vv ST ist 3] @)
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r SHALL BE FREE POCKET TAB
LAPE THONG = OF ALL LOOPS

FIG. 8 Body Belt Nomenclature
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BELT STRAP SIZE

DISTANCE BETWEEN CENTER OF
[ BUCKLE ROLLER AND MIDDLE HOLE
NOTE: NUMBER OF BUCKLE HOLES IS OPTIONAL
FIG. 9 Body Belt Strap Size

14.5.2 Completed body belts shall be permanently marke@L6 kN) for a section free from buckle holes and not less than
by the manufacturer with the manufacturer’'s name, “dee” size2800 Ibf (12.5 kN) for a section containing buckle holes.

and the year of manufacture. Tension tests shall be made in a straight pull with a dynamom-
o eter or equivalent, with jaws separating at a maximum rate of
15. Positioning Straps 1 in. (2.5 cm) per minute.

15.1 Sizes—Positioning straps can be made to whatever 15.3.3 Buckle Tear TestWhen tested for buckle holding
length the user specifies, measured from inside snaphook &irength, the strap shall withstand a load of 1000 Ibf (4.4 kN)
inside snaphook (see Fig. 10). The positioning strap shall havia a straight line pull, snap to snap, without visual evidence of
a nominal width of ¥4 in. (4.5 cm). failure. The strap shall be considered failed if the buckle tongue

15.2 Materials and Properties tears through the strap for at least 1 in. (2.5 cm) in the direction

15.2.1 Leather—Top grain leather or leather substitute shall parallel to the longitudinal axis of the strap.
be used in the manufacture of straps and accessories but shalll5.3.4 Flammability Test
not be used alone as a load bearing component of the assembly15.3.4.1 Vertically suspend a section of strapping to which a

15.2.2 Fabric—All fabric used in the manufacture of posi- 220.5-Ib (100-kg) mass has been attached. The length of
tioning straps shall consist of a minimum of six-ply folded strapping shall provide 19.7 in. (500 mm) of strapping above
nylon, or of woven nylon, or equivalent material constructed inthe point to which the flame is directed.
such a way that no raw edges are exposed. Folded fabric shall15.3.4.2 Adjust a butane or propane burner to a clean-
be impregnated with neoprene or its equivalent so that the pligsurning blue flame approximately 3 in. (76 mm) in height.
are not readily separable except by chemical means. Folded 15.3.4.3 Direct the flame to an edge of the strapping for a
material shall have two center plies of contrasting color. Woverperiod of 5 s. The top of the burner shall be maintained at 1 in.
material shall have center threads of contrasting color (red i25 mm) from the strapping edge.
the suggested wear indicator in both instances). 15.3.4.4 Permit any flames generated to continue burning

15.3 Test Methods until they self-extinguish.

15.3.1 Leakage Current TestAll fabric and leather used ~ 15.3.4.5 The strap material shall continue to support the
shall be tested for leakage current. The leakage current shaibo.5-b (100-kg) mass.
not exceed 1 mA when a potential of 3000 V ac is applied to 15.4 Hardware

the electrodes positioned 12 in. (30.5 cm) apart. 15.4.1 Locking Snaphook-As assembled, shall consist of a

Note 2—Direct current tests may be used in place of alternating currenP0dy, keeper, lock mechanism, spring(s), and roller. The
tests by mutual agreement between the manufacturer and purchaser. Ainaphook shall snap over the curved portion of the dee-ring
fabric used for pole straps shall withstand an a-c dielectric test of not lesirom any angle, without interference or tendency to bind at any
than 25000 V/ft, in a dry condition, for 3 min without visible deteriora- point. The nose of the snaphook shall be rounded with an
tion. indentation(s), contain the keeper and overlap the keeper latch

15.3.2 Tension Test-A sample of new fabric to be used in by %1e-in. (5-mm) minimum. The keeper, with locking mecha-

a load bearing part shall be soaked in water for 24 h. It shalhism released, shall be attached such that side movement at the
then be placed in a freezer at — 40°F (—40°C) for 4 h. At — 40°Fsnaphook nose is no greater th#ma-in. (2.38-mm). Also, the
(-40°C), it shall be bent over &s-in. (15.9 mm) diameter keeper shall be capable of withstanding a minimum side-load
mandrel and reverse bent over the same mandrel through 18@5f. 750 Ibf (3.34 kN) applied to a point midway between the
The sample shall then be stabilized at room temperature antbse and the keeper rivet. The keeper shall remain engaged
the tensile strength determined. The breaking strength shall beithin the nose and shall not break or have permanent
at least 80 % of that of new material or not less than 3600 Ibfleformation greater thadis in. (5 mm) (see Fig. 11). The

5
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FIG. 10 Positioning Strap Measurement
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FIG. 13 Typical Locking Snaphook

FIG. 11 Side Load Testing of Snaphook

keeper spring tension shall be such that the keeper shall begin FA
to open with a force between 2.5 Ibf (11.12 N) and 4 Ibf (17.79
N). The force shall be applied on the keeper and against the | by
face of the snaphook nose with the upper surface of the keeper |
held horizontally (see Fig. 12). A force in the range of 1.5 Ibf o !
(6.67 N) to 4 Ibf (17.79 N) shall be required to properly
activate and release the locking mechanism. This requirement '
applies regardless of the design of the locking mechanism (see
Fig. 13).

15.4.2 Clip configuration and number of rivets used forturer shall provide certification that the pole straps meet all
attachment of components is at the discretion of the manufagequirements set forth in these specifications.
turer as long as the completed product complies with the 15.5.2 Completed positioning straps shall be permanently
testing outlined in Section 20 (see Fig. 14). marked by the manufacturer with the manufacturer's name,

15.4.3 Design—Standard positioning straps shall be somodel number, and date of manufacture (see Fig. 15).
constructed that the snaphooks will be keeper side up when the
strap is laid out flat with buckle tongue side up (see Fig. 10). HARNESSES
Snaphooks shall move freely within their rollers. A leather or16. Classification
fabric keeper shall be supplied on the loop or doubled end.
Stitching and thread, if any, shall be as specified in 14.4.6. Thﬁ
buckle holes shall not exceéd-in. (6.4 mm) in diameter if
round, or¥a by ¥s in. (6.4 by 9.5 mm) if oval, the greater
dimension to be in the direction of the length of the strap.

15.4.4 Finish—Hardware shall have a smooth finish and
rivets shall be set with no rough ends. The fabric shall bel7. Ordering Information

cleanly cut and punched. _ 17.1 Orders for equipment under these specifications should
15.5 Inspection, Marking, and Testing include the following information:
15.5.1 All positioning straps shall be subjected to careful 17.1.1 Nomenclature,

inspection by the manufacturer. When requested, the manufac-17.1.2 Type,

17.1.3 Material, and

17.1.4 Size.

17.2 The listing of equipment, type, and sizes is not in-
tended to mean that all shall necessarily be available from the
manufacturer; the listing signifies only that, if made, the
equipment, types, and sizes shall conform to the details of these
specifications. Additional designs or modifications of equip-
KEEPER MUST BE HELD IN ment or hardware may be specified by the user for a particular

application providing equipment or hardware meets the perfor-
mance requirements of this standard.

FIG. 14 Pole Strap Metal Clip

16.1 Harnesses (see Fig. 16) covered under these specifica-
ons shall be designated as Type A or B as follows:

16.1.1 Type A—Full body harness.

16.1.2 Type B—Full body harness with body belt attach-
ment.

18. Harnesses

18.1 Sizes—Harnesses may be manufactured and desig-
nated by the sizes small, medium, large, X-large, and XX-
large. The manufacturer’s harness design shall accommodate
FIG. 12 Latch Test Method the height and chest sizes shown in Table 4.
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\— MANUFACTURER NAME

DATE OF MANUFACTURE
MODEL NUMBER

FIG. 15 Manufacturer's Marking

18.3.2 Six test specimens shall be placed on mannequins as
normally worn and exposed to a 40 callem5 cal/cnt arc.
Three of the test specimens shall be exposed on the front and
three of the test specimens shall be exposed on the back.

18.3.3 The arc shall be centered on the chest in the case of
a harness front exposure or on the fall arrest attachment in the
case of a back exposure.

18.3.4 This is a design test and need not be retested unless
components change. Specimens shall be chosen to represent
load bearing materials and any permanently attached options or
accessories.

18.3.5 The arc material response characteristics for personal
climbing device materials, includingfterflame timeelectric
arc ingnition, anddripping, shall be reported for six exposures.

18.3.6 When arc testing according to Test Method F 1958/F
1958M, dripping shall be determined by observing all arc test

Legend: specimen exposures. There shall be no dripping for arc test
A—Shoulder straps F—Adjustment points Specimen exposures.

B—Chest stra G—Sub-pelvis stra .

C—Thigh Strag H—Workppositionin’; attachment 18.3.7 The exposed test specimens shall be exposed to the
D—Fall arrest attachment I—Body pad required drop test (ANSI Z359.1) after the arc exposure as

E—Retrieval dee-rings J—Waist strap soon as is practically possible.

Note 1—Adjust harness to a snug fit at adjustment points. Attach to* 18.3.8 To meet these specifications, exposed test specimens

E” for retrieval only. Attach lanyard/energy absorber to point* D". Point Shall pass the following criteria in addition to the other test
“D” may be used for retrieval purposes when harness does not includgfiteria in the standard:

shoulder dee-rings (“E”). 18.3.8.1 No electric arc ignition as defined by Specification
FIG. 16 Typical Harness Arrangement F 1891.
18.3.8.2 No melting and dripping as defined by Specifica-
TABLE 4 Harness Sizes tion F 1891.
Chest Sizes (Wearing Winter Clothing), 18.3.8.3 Pass specified drop test after electric arc exposure
Height in. defined above.

34-36 3840 42-44 4648 5054 18.3.8.4 No greater tima5 s of afterflame as defined by
Short (5 ft4in.—5ft7in) small  small medium large X-large Specification F 1891.
Reg. (5ft8in.—5ft11in.) small medium large X-large  XX-large
Tall (6 ft 0 in. —6 ft 3in.) medium medium large X-large  XX-large . .
Extra tall (6 ft 3 in. +) large  large  X-darge XJarge xxdarge  19. Hardware, Hardware Testing, and General Design

Requirements

19.1 Hardware for body belts and positioning straps shall be
drop-forged steel, and shall have a corrosion-resistant finish
18.2 Harnesses manufactured under these specificatiofssted to meet the requirements of Practice B 117 (50-h test).
shall be labeled as meeting the standard and shall meet t@JrfaceS shall be smooth and free of Sharp edges_
specifications, tests and requirements of ANSI Z359.1 (current 19 2 All buckles shall withstand a 2000-Ibf (8.9-kN) tension
revision) with the exception that the webbing used in thetest with a maximum permanent deformation no greater than
construction of harnesses shall have a minimum breakingy, in. (0.4 mm) (see Fig. 17).
strength of 7000 Ib (31 kN) and harnesses shall meet the 19 3 The load bearing parts of the dee-rings shall withstand
Electric Arc Performance criteria outlined in 18.3. a 5 000-Ibf (22-kN) tension test without cracking or breaking
18.3 Electric Arc Performance (see Fig. 18).
18.3.1 Electric Arc Test-Each product shall be electric arc  19.4 Snaphooks shall withstand a 5000 Ibf (22 kN) tensile
tested using the Test Method F 1958/F 1958M mannequin tesest. Tensile failure is indicated by distortion of the snaphook
set up. sufficient to release the keeper (see Fig. 19).

10
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FIG. 17 Maximum Permanent Buckle Deformation Test
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cG
Where the center of gravity shall be
Note 1—Apply force to bar used to attach dee-ring to belt. beTow the base of the mandrel.
FIG. 18 Dee-Ring Test FIG. 20 Test Mass

tion. To prevent slippage, the lanyard eyes shall be formed by
flemish splices and secured with mechanical sleeves.
20.1.4 Quick Release Mechanisairhis mechanism which
is required for all drop tests is remotely operated and shall
release the test mass without imparting any motion to it.
20.1.5Load Measuring InstrumentatierA load cell or
equivalent device capable of measuring and permanently
recording the arrest force. This instrument shall be used during
all positioning strap drop tests. The load cell, or the equivalent
FIG. 19 Snaphook Test measuring device, shall be capable of withstanding a shock
force of at least 8003 Ibf (35.6 kN) and shall have a frequency

19.5 The test fixtures of the testing apparatus used in th8f 300 to 1000 cycles per s (0.3-1kHz) with an accuracy of

: - ; =2 %.
above tensile tests shall closely represent their mating hard-
ware components. 20.2 Body Belt Drop Test

19.6 Hardware when heat treated shall provide a hardness of20:2.'1 qup Test Samplessamples of body belts of each
a maximum of 42. measured on the Rockwell C-Scale. specific design and construction shall be tested. S_amples shall
' be supplied without positioning straps but shall include all

20. Test Methods for Body Belts and Positioning Straps hardware and fittings intended to be attached to the commercial

: duct.
20.1 Test Equipment pro
20.1.1 Structure—The test frame shall be a structure of 29-2-2Drop Ter?t Proc;dtrrefs?{he belt shall hbebspugr:yll A
sufficient rigidity to prevent significant deflection under the Secured around the mandrel of the test mass. The belt shall be

drop test and of sufficient height to accommodate the longed?0Sitioned such that the de;z-rin_g closes:] tl?bthﬁ bECEI? Is
positioning strap to be tested (including stretch), and shall b ointing upward. One end of the wire rope shall be hooked into

provided with an eye-bolt anchorage point positioned verticall;} e dee-ring. Th_e quiqk—release mechgnism shal! be hooked
downward. into the same point. Raise the mass until the opposite end of the

wire rope can be snapped into the test-structure anchorage

Note 3—For safety reasons, the structure should have ample stabilityoint. Note the level of the dee-ring attachment point and raise
to accommodate possible lateral loading under rebound. the test mass until the dee-ring attachment point has been

20.1.2 Test Mass-The test mass shall have a mass of 220.5aised a distance of 39.4 in. (1 m) (see Fig. 21). Release the test
+ 21b (100 1 kg) and shall be rigidly constructed of steel in mass by means of the quick-release mechanism.
accordance with Fig. 20. The test mass shall include the mass20.2.3 Drop Test RequirementsExamine belt for damage
of the instrumentation load cell when used to test positioningsuch as broken stitching, slipped grommets in buckle holes,
straps or an equivalent supplementary mass. and bent buckle tongue. Any such damage shall be recorded for

20.1.3 Wire Rope—A wire rope lanyard equipped with the manufacturer’s information. Body belts shall successfully
snaphooks shall be provided for the body belt tests. Tharrest the fall of the test mass and shall be capable of
lanyard must be of sufficient length to ensure a 39.4-in. (1-myupporting the mass after the test. When tested at any buckle
vertical drop, but in no case shall it exceed a length of 96.06 inhole adjustment, the tongue may rip 2.95 in. (75 mm) maxi-
(2.44 m) when measured from snaphook to snaphook. Themum along the belt. The circumference of the belt in its
lanyard shall be fabricated from Type 302 stainless steel in auckled condition, shall not increase more than 3.94 in. (100
0.375-in. (9.5-mm) diameter, X 19 aircraft-cable construc- mm), including the ripping, as a result of the test.

11
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'/ being supported by the positioning strap. Note the level of the
upper load cell attachment point, or the test mass attachment
point if the load cell is positioned between the test structure and
the positioning strap. Raise the test mass until the lower
attachment point has been raised a distance of 39.4 in. (1 m).
Release the test mass by means of the quick release mecha-

/.

(94 //f /.

B

i
36.4 in.
(1m)

] ¢
i
i

i

— S

DQE-RIDQ———W \\ ‘\ L} \ nism.
| I 20.3.3 Drop Test RequirementsPositioning straps shall
' L j successfully arrest the fall of the test mass without breaking
- T and the arrest force shall not exceed 4000 Ibf (17.8 kN). In
Body Belt addition, the snaphooks on the positioning strap shall not have

distorted sufficiently to allow the keeper to be released.

20.4 The tests described in 20.2 and 20.3 are destructive
tests. Components so tested shall not be returned to service, but
shall be destroyed.

20.3 Positioning Strap Drop Test 20.5 It is required that production samples (body belts and

20.3.1 Drop Test SamplesWhen a positioning strap of a Positioning straps) shall be approved by a nationally recog-
specific material, type, size, and range design is intended to p¥ized testing laboratory or by a qualified professional engineer
manufactured in a range of sizes, the range shall be specifi@ having been tested in accordance with and meeting the
by the manufacturer. Samples shall be tested at the shorte3ecific design requirements for components and finished
length adjustment that permits a 39.4-in. (1 m) drop. Allproducts as stated in Sections 14, 15, 19, and 20. This approval
positioning straps provided as samples shall be separate frowill remain in effect as long as no material changes or

FIG. 21 Body-Belt Drop Test

the body belts but shall include all hardware and fittingssubstitutions have been made.

intended to be attached to the commercial product.
20.3.2 Drop Test Procedures-The positioning strap shall

be attached to the test-structure anchorage point. The opposit
end shall be attached to the upper end of the load cell, which
shall be connected to the test mass as shown in Fig. 22. T
load cell may alternatively be positioned between the test
structure and the positioning strap. The quick-release mech

nism shall be hooked into the same point as the lower end o o ) : e
igpecmcatlon are subject to verification by the manufacturer.

the positioning strap. Raise the test mass until its full mass

Make Minimal

21. Guarantee and Rejection

21.1 This specification covers the minimum electrical, me-
ﬁanical, and physical properties to be guaranteed by the
anufacturer and the detailed procedures by which such
properties are to be determined. The purchaser may, at his
ption, perform or have performed any of these tests in order
verify the guarantee. Claims for failure to meet this

21.2 The manufacturer or supplier shall replace, without
charge to the purchaser, unused equipment purchased under
this specification which upon examination or test within six

Distance
e months of initial delivery of the shipment fail to meet any of

LLLL VIIIIN4 Yy , the criteria of these specifications.

Dee-ing——ghy—— BV 890 Eye Bolt Dee-Ring 21.3 If 5% or more, but not less than two items in a lot or

\/  (Alternative (Lix?grgftlilve shipment, fail to meet the criteria of these specifications, the

Position) * o Hoisi Cable Position) entire lot or shipment may be rejected.
agfg‘éifgfnai« \ 21.4 If there is rejection of 5% or more, but not less than
Positioning || Dee-Ring——p Pesitioning  two items in a lot or shipment, the testing shall be discontinued
Strap *:J\, Loag Cell ™ t= H Strap and the manufacturer notified. The manufacturer or supplier
75\/ | may request that his representative witness the testing of

I . | additional samples.

[ am) LN 21.5 All rejected matgrial shall be re_turned as directgd by
gee_ﬂ,ng_»_wﬁ‘ﬁ‘x ’ i \ the manufacturer, at his or the supplier's request, W|t_hout
1030 Cell ——x] ; \ defacement beyond that already created by testing. Rejected

(ljfv-‘— \Load-Cell/Tesl~Weigm material shall be tagged with an indication of the cause for
1-:1 Securing Pin rejection.

| Test Mass

FIG. 22 Positioning Strap Drop Test
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ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).
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