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. RR-W-410D
April 25, 1984
SUPERSEDING
Fed. Spec. RR-W-410C

September 18, 1968
{See 6.7)

FEDERAL SPECLIFICATION

WIRE ROPE AND STRAND

This specification was approved by the Commissioner, Pederal Supply
Service, General Services Administratlion, for use by all Federal
agencles.

1. SCUPE AND CLASSIFICATION

1.1 5Scope. This specification covers wire ropes and wire selzing strands
(see 6.1). This specification does not include all types, classes, and so forth,
of wire rope and strand which are commerclally avallable, but it is intended to
cover th2 more common types, classes, and so forth, which are suitable for
Faderal Government use.

1.2 Classification.

. 1,2,1 Types, classes, constructions, and sizes. Wire ropes and wire
selzing strands covered by this specification shall be of the fcllowing types,
classes, constructions, and slzes as speclfied (see 6.2 and tables L and LI).

For general rules for selection of wire rope and strand (see 3.5, 6.3, and tables
L and LI)., For wire rupe and strand deflnltlons and terms, (see 6.4).

Type 1. - General purpose wire ropes.

Class 1. -6 by 7.

Class 2, -6 by 19,
Construction l. -6 by 19 (2 operatlons).l/
Construction 2. -5 by 19 Warrington.X
Construction 3. -5 by 19 Seale.
Construction 4. -6 by 19 Filler wire.l/
Construction 5. -6 by 19 Warrington-Seale.

Class 3. -6 by 37.
Construction 1. -6 by 37 (3 operattons).lf
Construction 2. =6 by 37 (2 opera:ions).l/
Construction 3. -6 by 37 Seale (2 operations).l/
Construction 4. -6 by 37 Filler wire.l
Construction 5., -6 by 37 Seale-ﬂarrtngcon.lf

1/ These constructions have size and lay type limitations, or both. (See 3.5,
. 6.3.9 and the pertlnent descriptive paragreph for each construction.)
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Construction 6. -6
Construction 7, =6
Construction 8. -6
Construction 9. -6

Class 4. -8 by 19.

Construction 1, -8
Construction 2. -8
Construction 3, -8
Construction 4. -8
Construction 5. -8

Class 5. -6 by 61,

Construction 1. -6
Construction 2. =6
Construction 3. -6
Coastruction 4. -6
Constrtuction 5. =6
Construction 6. -6
Class 6. -6 by 91.
Construction 1, =6
Consctruction 2. -6
Construction 3. -6
Construction 4, -6
Type 1l. -Elevator.

Class 1. -6 by 19.
Construction 1. -6
Construction 2, -6
. Construction 3, -6

Class 2, -8 by 19.

Construction 1., -8
Construction 2. -8
Construction 3., -8
Construction 4. -8
Construction 5. -8B
Type 1I1. -Marine (cables).

L.

19

19
19
19

61
61
61
6l
61
6l

19
19
19

19
19
19
19
19

Class 1. -6 by 6 deck lashing

Class 2. =6 by 12 running ropes.

Class 3. —6 by 24 mooring lines.
Construction 1. -6 by 24 (2 operations).
Construction 2. -6 by 24 Warrington.
Construction 3. -0 by 24 Seale.

Class 4. =6 by 3 by 7 spring lay.

Class 5. -6 by 3 by 19 spring lay.
Construction 1. =6 by 3 by 19 (2 operations).
Construction 2, -6 by 3 by 19 Warrington.
Conatruction 3, -6 by 3 by 19 Seale.

Class 6. =6 by 42 tiller or hand control ropes.

1/ These constructions have size and lay type limitations

Warrington-5eale.
CnnlePillar wiwea 17
SJEHLE T T LLLICE WA LE - F

Filler wire-Seale.l/
Seale-ﬂarrington-Seale.1/

(2 operations).lf
Harringcon.i

Seale.

Filler wire.l/
Uarrington-Seale.lf

(3 operations). 1/

(2 operations).l.

(2 operations)._f

Filler wire-Seale.l/
Seale-Warrington- Seale.l/
Seale-Filler wire-Seale.l

(4 operations).l/
(3 operations)._/
(3 opefﬁtiﬁﬁﬁ;.l-
(2 operations)

Harrtngton.l/
Filller wire.l/
Harrington-Seale.lf

(2 operactons).l/
Harrington.l

Seale.

Fiiler wire,l/
Warrington- -Seale.l/

ropes.

, or both,.

(See 3.5,

6.3.9 and the pertinent descriptive paragraph for each construction.)

—
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. Type 1IV. -Miscellaneous.
Class 1. -5 by 19 marline-clad.

Construction !. =5 by 19 (2 operations).
Construction 2. -3 by 19 Warciugton,
Construction 3. -5 by 19 Filler wire.

Class 2, ~18 by 7 rotation resistant.

Class 3, -flattened strand.

Construction !. -6 by 25 style B.
Construction 2, -6 by 30 style G.
Construction 3. -6 by 27 style H.
Construction 4. -6 by 31 style V.

Class 4., -B by 19 rotatlon resistant,
Construction 1. -8 by 19 Seale.
Construction 2. -8 by 19 Filler wire.
Construction 3. -8 by 19 Warrington-Seale.

Type V. —Auxiliary wire strands.

Class L. =1 by 7 setzing strand.

Class 2. -1 by 19 selzing strand (2 operations).
Type VI. -Small cords.2/

Class 1. =3 by 7.1/

Class 2. -7 by 7 (6 by 7 wire straad core).l/

Class 3. -7 by 19 (6 by 19 wire strand core) (2 operations).l/

2. APPLICABLE DOCUMENTS

»n date of invitation for bids or request for proposal, form a part of this

. 2.1 Issues of documents. The following documents, of the lssue in effect
speclficacion to the extent speclfied herein:

Federal Specifications:

QQ—-B-750 - Bronze, Phosphor; Bar, Plate, Rod, Shect, Strip, Flat
Wire, and Structural and Special Shaped Sectlons.

Q¢-s-781 - Strapping, Steel, and Seals.

LLL-B-810 - Building Board, (Hardboard) Hard Pressed, Vegetable
Fiber.

PPP~B~1055 - Barrler Material, Watecproofed, Flexible.

PPP-V-205 - Veneer, Paper Overlaid, Conraliner Grade.

Federal Standards:

FED-STD-66 - Steel: Chemical Compositinn and Hardenability.
FED-STD-~123 - Marking for Shipment (Civil Agenciles).
FED-S5TD-151 - Metals; Test Methods.

1/ These constructlons have size and lay type limitations, or both. (See 3.3,

. 6.3.9 and the per:inent descriptive paragraph for each construction.)
2/ Tnis type Is nnt intended For use Ln atircraft control systems. For such

wire: rope, see MIL-W-333520.
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(Activities outside the Federal Government may cobtain coples of Federal .
specifications, standards, and commercial item descriptions as outlined under .
General Information in the Index of Federal Specifications, Standards and
Commercial Item Descriptions. The Index, which includes cumulative bimonthly
supplements as issued, 1s for sale on a subscription basis by the Superintenden:
of Documents, U.S. Government Printing Office, Washington, DC 20402.

{(Single coples of this specificatlion, and other Federal specifications and
commercial item descriprions required by acriviries outside the Federal Govern-

ment for bidding purposes are asvailable without charge from General Services
oLy Vr\rlr ph"'lnf‘n"l' rnhda-

Administration Business Service Centers in Basten; New Geipaaii,

Washington, DC; Atlanta; Chicago; Kansas City, MO; Fort worth, Houston; Denver;
San Francisco; Los Angeles; and Seattle, WA.

{Federal Governwment activities may obtain coples of Federal standardization
documents and the Index of Federal Specifications, Standards and Commercial Item
Descriptions from established distribution points in thelr agencies.)

Military Specifications:

MIL-P~724216 - Polypropylene Cores, Strand Centers and Substrands for

Wire Rope.
MIL-C~52950 - Crates, Wood, Open and Coverad.
MIL-W-83420 - Wire Rope, Flexible, for Aircraft Control.

Military Standard: .

MIL-STD-163 - Steel Mill Products Preparation for Shipment and Storage.

-

(Copies of Military specifications and standards required by contractors
in connection with specific procurement functions should be obtained from the
procuring activity or as directed by the contracting officer.)

2.2 Other publications. The following documents form a part of thils specifi-
cation to the extent specified herein. Unless a specific issue L8 identified, the
issue in effect on date of invitsrion for bids or request for proposal shall apply:

ASTM
E B - Tenslon Testin
(Application for coples should be addressed to the ASTM, 1916 Race Street,
Philadelphia, PA 19103,)

[ P PIT BE  E-Lo

Nactonal Motor Freight Classification

(Application for coples should be addressed to the Natlonal Motor Frelght
Traffle Assoclation, Inc., ATA TRAFFIC Dept., 1616 "P" Street, NW, Washington,

pC 20036.)

(,.
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UNIFORM CLASSIFICATION COMMITTEE AGENT
Uniform Freight Classification Ratings, Rules and Regulations

(Application for copies should he addressed to the Uniform Classification
Committee Agent, Tariff Publication Ufficer, Room 1106, 222 South Rivergide
Plaza, Chicago, IL 60606.)

3. REQUIREMENTS

3.1 Material. Wire rope and strand shsll be made of iron, annealed steel,
traction steel, improved plow steel, extra improved plow steel, phosphor bronze,
or corroasion-resistant steel as specified in the detail requirements for the
individual wire ropes and strands.

3.1.1 1ron, annealed steel, traction steel, improved plow steel, and extra
improved plow steel. Material shall be free from defects which might be detri-
mental to its appearance or serviceability. Steel for wires shail be made by

eicher the open-~hearth, basic oxygen, or electric furnace process.

------------------ F

3.1.2 Phosphor bronze. Unless otherwise specified (see 6.2), phosphor
bronze shall be in accordance with composition A of QQ-B-750.

3.1.3 Corrosion-resistant steel. Corrosion-resistant steel wire ropes
shall be made of wires of 302 or 304 composition as specified in FED-STD-66.

3.1.4 Recovered materials. The offeror/contractor is encouraged to use
recovered materials in accordance with Public Law 94-580 to the maximum extent
practicable.

3.2 Wire-rope cores and centers for wire strandse. Wire-rope cores and
centers for wire strands shall be as specified in 3.2.1 through 3.2.5 for the
individual wire ropes and strand centers.

3.2.1 Fiber core (see figure 1). Fiber core for wire rope shall be one of
the hard Eibers or polypropylene fiber. The hard fibers are manila (abaca) and

sisal {African, Java, Mauritius, Mexican, and Yucatan). Cotron, hemp or jute
fibers, hard laid, may be used in wire-rope cores in fiber sizes of 1/8 inch in
diameter and smaller. A mixture of two or more species of hard fibers may be
used. Polypropylene fibers shall meet the requirements of MIL-P-24216. Fiber
cores of wire ropes shall be thoroughly cleaned, free from waste, evenly twisted,

and of uniform ply.

3,2,2 Wire~strand core (see figure 2). The number of wires in the wire~
strand core shall be not less than the number of wires in the strands of the
wire rope. Wires in the wire-strand core shall be of the same material, or of
a lower tensile strength steel (see table 1), as the wires in the strands of
the wire rope. Iron or annealed steel shall not be used.

3.2.3 1Iadependent wire-rope core (IWRC) (see figure 3)., IWRC may be a
6 by 7 wire rope with either a fibrous or wire-strand {making it a 7 by 7) core.
Six by 61 (rype 1, general purpose, class 5) and S5 by 91 (type 1, general pur~
pose, class 6) wire rope shall have 19 wire strands instesd of 7 wire strands
(making it a 7 by 19) in the IWKRC. Wire rope with an independent wire rope
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the IWRC shall be of the same material, or of a lower tensile strength steel
(see table 1), as the wires in the strands of the wire rope. 1ron or annealed

steel sghall not be used,

core shall carry the letters IWRC in its description or designation. Wires in .

3.2.4 Centers for wire strands. Centers in wire strands shall be either
of a twisted fibrous material, ot & Bingle wire as outlined la the specific
strand construction description. When this wire becomes so large (manufacturer's
discretion) that it is considered undesirable, a 7 wire strand is allowed to
replace it, as specified (see 6.2). This 7 wire strand center shall not lncrease
the number of stranding operations of the main strand or the number of wires in
the main strand wire count. Filber centers for wire strands shall be as specified

in 3.2.1,

3.2.5 Other waterial for cores and centers., When specified (see 6.2),
asbestos fiber, glass fibers, plastic fibers, twisted and waxed kraft papecr,
spiral springs, or flexible plastic rods may be used in wire-rope cores and
wlre-strand centers.

3.3 Mechanical properties (see 3.9).

3.3.1 ensile 38

3.3.1.1 Wire ropes. Wire ropes covered in this specification shall meet
ot exceed the acceptance breaking strength requirements speclfied in the appli-~

cable table.

3.3.1.2 Main wires (load carrying). Wwhere applicable, main wires Ln the .
main strands shall conform with the tensile strength requirements shown in

table 1.

3.3.i.3 Drawn galvanized wires. When drawn galvanized wire ls ordered it
shall conform to the tensile requirements for bright (uncoated) steel wire shown
in table 1. The weight of zinc coating shall conform tv the requirements shown

in cable 1I.

3.3.2 Torsionm strength. Where spplicable, main wires in the main strands,
either bright (uncoated) or drawn galvanized, shall conform te the minimum torsion
requirements shown in table EII.

3.3.3 wrapping.

3.3.3.1 Rope wires of iron and gteel grades, zinc-coated (galvanized) at
finished size. Rope wires of iron and steel grades, zinc-costed at finished
8ize, shall withasctand wrapping in a close helix for six complete turns around a
mandrel, followed by unwrapping without breakage or fracture of the wire. For
zinc-~coated iron wires, the mandrel shall be the same dlameter as the wire. For
zinc—coated steel wires, the mandrel shall be two times the diameter of the wire.

3.3.3.2 Rope wires of uncoated iron and phosphor bronze. Rope wires of

uncoated iron and phosphor bronze shall withstand wrapping in a close helix for
six complete turns around a mandrel having a diameter the same as the wire.

..:
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3.3.4 Prestretched (prestressed) wire rope. When specifled (see 6,2),
the wire rope shall be prestretched. The wire rope shall be subjected to three
cycles of tensile loading the wire rope to 40 percent of the nominal strength
for 5 minutes and returning the tensile load to 5 percent of the nominal strength
between cycles. After the last cvcle, the tensile load shall be completely
released.

3.3.5 Fintsh.

3.3.5.1 Uncoated carbon steel, Unless otherwise specified (ses 6.2),
wire ropes shall be uncoated carbon steel.

3.3.5.2 2inc coating (galvanized). When specified (see 6.2), zinc coating
shall be applied by either the electrelytic-plating process or by hot dipping
in molten zinc. The welght of the zinc coating shall be as specified in table 1I1.

3.3.5.2.1 2Zinc coating shall be free from uncoated spots, lumps, pits,
blisters, gricty areas, dross, and flux,

3.4 Fabrication.

3.4, Wire rope. A wire rope shall consist of a specified number of wire
strands closed around a core. Each strand shall be constructed as specified in
the detail requirements for the individual class and construction.

J.4.1.1 Rope and strand wires. Wires in the same layer of wire ropes and
strands shall be considered of one diameter, when the difference between the
largest and the smallest diameters does not exceed the values shown in table IV.

3.4.2 Wire joints. Wires up to and including 0.014 inch in diameter may
be spliced by twieting. Wires larger than 0.014 shall be joined by lap hrazing
or butt welding. Butt welds shall be annealed.

3.4,2.1 Twisted splices of wires of any one layer of a strand shall not
be closer than 20 feet. Brazed or butt-welded jolnts in the wires of a strand
shall not be closer than 18 inches.

3.4.3 Preformed and nonpreformed wire ropes and strands. Unless otherwise
specified (see 6.2), the contractor shall supply elther preformed or nonpreformed
wire ropes and strands as specifled in 3.4.3.1 and 3.4.3.2.

3.4.3,1 Preformed wire ropes and strands., Wire ropes in which the strands
and thelr wires are permanently shaped during fabricatlon to a spiral form they
asgume ln the finished wire rope or strand shall be identified as preformed wire
ropes or strands.

3.4,3.2 Nonpreformed wire ropes and strands. Wire ropes in which the
strands and thelr wires are not parmanently shaped during fabrication to a spiral
form they assume in the finlshed wire rope or strand shall be identified as
nonpreformed wire ropes or stcands.

3.4.4 Lavs (see figure 4). Wire rope lays shall be as specified in the
detail requirements for the individual wire ropes and strands.
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3.4.4.1 Right regular lay. Wires in the strand are laid to the lefr, and
strands in the rope are laid to the right.

3.4.4.2 Left regular lay. Wires in the strand are laid to the right, and
strands in the rope are laid to the left.

3.4.4.3 Right lang lay. Both the wires Iin the strand and the strands in
the rope are laid to the right.

3.4.4,4 Lefc lang lay. Both the wires in the etrand and the strands in
the rope are laid to the left.

3J.4.4.,5 Strand pitch., Strands {in wire ropes shall have a pitch of not
less than 5-1/2 timee the nominal rope diameter. The maximum pitch shall be
not more than specified in the applicable table. Three strand ropes shall have
a pitch of not less than 4-]1/2 times the nominal rope diameter.

3.5 Construction. Unlese otherwise specified (see 6.2), the contractor
may supply wire rope and strand of any construction applicable to the sirze rope
or strand being furnished. -

3.6 Lubrication.

3.6.1 1Iron or traction steel wire rope for elevator service. Wires of
iron or traction eteel wire rope for elevator service shall be thoroughly
coated with lubricant during the process of manufacture. The lubrication
shall be compounded for each speclfic application so as not to restrict the
rope's operating characteristics.

3.6.2 Uncoated iron or steel wire ropea. Unless otherwise specified (see
6.2), wires of uncoated (not galvanized) iron, or steel wire ropes, shall be
thoroughly coated with a lubrlcant during the process of manufacture. The
lubricant shall be compounded with additives to provide lubricating qualities
and corroslon protection during shipping, storage, handling, and the initial
period of service and suitable base for subsequent field relubrications. The
lubricant shall be free from substances injurious to steel wires and fiber
cores. For specific applications, iron or steel wire ropes may be specified
to have no lubrication, or to have a speclal lubricant that {s required for a
special application. Where nc lubrication is specified, a rust inhibiter shall
be specified to prevent corrosion prior to installation.

3.6.3 Coated (galvanized) steel and lron, corrosion-resistant steel, and
phosphor bronze wire ropes. Unless otherwise specified (see 6.2), coated
(galvanized) steel and iron, corrosion-resistant steel, and phosphor bronze wire
ropes may be lightly lubricated during fabrication.

3.6.3.1 Coated (galvanized) steel ropes. Coated (galvanized) steel ropes

which are to be immersed in sea water shall be lubricated in accordance with 3.6.2.

3.6.4 Fiber centers and cores. Fiber centers and cores shall be thoroughly

impregnated during fabricarion with a lubricant which shall contain preservative
materials to allay deterioration of fiber parts due to rot or mildew and shall
not be injurious to the steel wires. This requirement (s not applicable to
polypropylene cores or centers.

‘@

@
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3.A.5 Wire strand core and IWRC. Wire strand core and IWRC shall be
thoroughly covered with a lubricant for protecting and preserving their wires.

3.7 MDiameter of wire rope and etrands. Except for type 11 elevator, type
L1l spring lay, type IV marline clad, type V seizing strand and type VI small
curéd which are of speclal construction, the actual diameter of wire ropes and
gtrands shall not differ from the ordered diameter by more than the amounts

gshown in tables V and V1.

3.7.1 Traction steel and iron elevator rope. The maximum diameter toler-
ance based on nominal rope diameter shall be as shown in the maximum {no load)
column of the applicahble table. With a load of 10 percent of minfimum breaking
strength, the minimum diameter tolerance based on nominal rope diameter shall

be plus 1/128 inch.

1.8 Seizing. Each end of each length of wire rope shall he guitably
seized.

3.9 Mechanical propercies. Mechanical properties for wire in ropes and
ycrands shall be as specified in tables I and II1, except for flller wires,
non-round wires, wires in wire strand cores, and wires in IWRC's (see 3.2.2
and 3.2.3). ’

3.10 Workmanship. Wire ropes shall be uniform in material and quality
and shall be securely laid and free from kinks, loose wires, locose strands,
or other defects which may be detrimental to their serviceabilicy and appearance.

3.11 Type 1, general purpose.

3.11.1 Type 1, general purpose, class 1, 6 by 7 (see figure 5). Wire rope
shall have & strands of 7 wires, totaling 42 wires, laid around a fiber core,
as specified (see 3.2.1, 3.2.,5, and 6.2).

3.11.1.1 Each strand shall have 1 wire center and 6 outer wires. Wires {n
the outer layer shall be 1 diameter. Each strand shall be fabricated in one
operatlion.

3.11.1.2 Materiel. Material shall be of {mproved plow steel or iron, as
specified (see 3.1 and 6.2).

3.11.1.2.1 Finish. Wire ropes of irom shall be of zinc-coated (galvanized)

o1
wires; and unless a zinc-coating material is specified (see 3.3.5 and 6.2)
improved plow steel shall be of uncoated (bright) wires.

3.11.1.3 Cores. Cores shall be of fiber as specified (see 3.11.1 and 6.2).

3.11.1.4 Fabrication. Wire ropes shall bhe fabricated as specified (see
3.4 and 6.2).

3J.11.1.5 Lay. Unless otherwise specified (see 6.2), wire ropes shall be
supplied with right regular lay (see 3.4.4).

3.11.1.6 Dimensions, weight, and strength. Dimensions, weight, and strength
requirements shall be as specifled in tables VII and VIII.
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3.11.2 Type I, general purpose, class 2, 6 by 19,

3.11.2.1 Material. Material shall be of improved plow steel, extra —
improved plow steel, corroslon-reeistant steel, or phosphor bronze as specified
(see 3.1 znd 6.2).

2 11 2 1 1 Piomd e Mewn mrama AfF Alhaosnbhoarer heaomea e A mmmean ] am _mand e a--

Jobivdolsi E hliLDLIe MmMiAL LT I.UPI: i PIIUBFIIUL ULULILE 4aiilu LUILLULDLUNIT L ED LD LG
steel shall be of uncoated (bright) wires. Wire rope of improved plow steel or
extra improved plow steel shall be of uncoated (bright) or zinc-coated {(drawn

galvanized) wires as epecified {see 3.3.1.3, 3.3.5, and 6.2).

3.11.2,1.2 Cores. Cores shell be in accordance with table IX as specified
{see 6.2).

3.11.2.1.3 Fabrication. Wire ropes shall be fabricated as specified (see
3.4 and 6.2).

3.11.2.1.4 Lay. Wire ropes with fiber cores shall be supplied with right
regular lay unless otherwise specified (see 3.4,4 and 6.2).

3.11.2.1.5 Dimensions, weight, and strength. Dimensions, weight, and
strength requirements shall be as specified in tables X through XIV.

3.11.2.2 Type 1, general purpose, class 2, construction l, 6 by 19 (2
operations) {(see figure 6). Wire ropes .shall have 6 strands of 19 wires each

totaling 114 wires in the strands. This construct

lang lay or in sizes larger than 3/8 inch.

An oahall ant ha
&L L1

1 1{wrad
L3 Sda no L)

o in
teQquiic 14

Al
L4
~—

3.11.2.2.1 Each strand shall have 1 wire center, 6 inner wires, and 12
outer wires. Wires in the inner layer shall be ! diameter. Wires Iin the outer
layer shall be 1 diameter. Each strand shall be fabricated in two operations,

3.11.2.3 Type 1, general purpose, class 2, construction 2, & by 19
(Warrington) (see figure 7). Wire rope shall have 6 strands of 19 wires each,
totaling 114 wires in the strands. This construction shall not be required in
lang lay.

3.11.2.3.1 Each strand shall have | wire center, 6 inner wires, and 12
outer wireas. Wires 1ln the inner layer shall be | diameter. Wires in the outer
layer shall be 2 diameters of wire laid alternately. Each strand shall be
fabricated in one operation.

J.11.2.4 Type 1, general purpose, class 2, construction 3, 6 by 19 (Seale)
(see figure B). Wire ropes shall have 6 strands of 19 wires each, totaling 114
wires in the gtrandse.

3.11.2.4,1 Bach strand shall have ]| wire center, 9 inner wires, and 9
outer wires. Wires in the inner layer shall be | diameter. Wires in the outer
layer shall be ! diameter. Each strand shall be fabricated in one operation.

10
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3.11.2.5 Type 1, general purpose, cless 2, construction 4, 6 by 19 (Filler
wire) (see figure 9). Wire ropes shall have 6 strands of not less than 2} wires
and not more than 25 wires each, totaling not less than 126 nor more than 150
wires in the strands. This constructlion shall not be required in sizes smaller

than 3/8 inch.

3.11.2.5.1 Erch strand shall have 1 wire center, not less than 5 nor more
than 6 inner wires and not less than 10 nor more than 12 outer wires. There
shall be not less than 5 nor more than 6 wires (fillers) between the layers.
Wires in the inner layer shall be | diameter. Wires in che outer layer shall
be 1 diameter. Filler wires shall be 1 diameter. Each strand shall be fabri-
marad 4n - -

3.11.2.6 Type I, general purpose, class 2, construction 5, 6 by 19

(Warrington-Seale) (see figure 10). Wire ropes shall have 1 core and 6 strands
of 26 wires each totaling 156 wires in the strands.

3.11.2.6.1 Each strand shall have | center wire, 5 inner wires, 10 inter-
mediate wires, and 10 outer wires. Wires in the inner layer shall be | diameter.
Wires in the intermediate layer shall be 2 diameters of wire laid alternately.
Wires in the outer layer shall be | diameter. Each strand shell be fabricated
in one operation.

3.11.3 Izpé 1, general purpose, class 3, 6 by 37.

3.11.3.1 Material. Material shall be of improved plow steel, extra
improved plow steel, or corroslon-resistant steel as specified (see 3.1
Bnd 6-2).

3.11.3,1.1 Finigh. Wire rope of corrosion-resistant steel shall be of
uncoated (bright) wires, Wire rope of improved plow steel or extra improved
plow steel shall be of uncoated (bright) or zinc-coated (drawn galvanized)
wi

re as speclified (see 3.3.1.3, 3.3.5, and 6.2).
2 Cores. Cores shall be in accordance with table IX as speci-
3.11.3.1.3 Fabrication. Wire ropes shall be fabricated as specified
(see 3.4 and 6.2).
3.11.3.1.4 Llay. Lay shall be as specified (see 3.4.4 and 6.2).

3,t1.3.1.5 Diwmensions, weight, and strength. Dimensions, welght, and
strength shall be as specified in tables X through XIII and XV through XVIIL.

3.11.3.2 Type I, general purpose, class 3, conatruction 1, 6 by 37 (3
operations) (see figure ll). Wire ropes shall have | core and 6 strands of not

less than 34 nor more than 37 wires each totaling not less than 204 nor more
than 222 wires in the sctrands. This construction shall not he required in

1av Aar in o by h
48y oL 1N 5 & .argel nan =272 Lnc
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3.11.3.2.1 Each strand shall have ! wire center, 6 inner wires, 12 inter-
mediate wires, and not less than 15 nor more than 18 ocuter wires. Wires in the
inner layer shall be 1 diameter. Wires in the intermediate layer shall be 1
‘diameter. Wires 1in the outer layer shall be 1| diameter. Each strand shall be
fabricated in three operations,

3,11.3.3 Type I, general purpose, class 3, construction 2, 6 by 37 (2
operations) (see figure 12). Wire ropes shall have 1 core and 6 strands of not
less than 33 nor more than 43 wires each totaling not less than 198 nor more
than 258 wires in the strands. Thie construction shall not be required in lang

lav.

-ty

3.11.3.3.1 Each strand shall have 1 center strand of 19 to 25 wirea
constructed in accordance with 3,11.2.3, 3.11.2.4, and 3.11.2.5. Over this
center strand, the outer layer shall be not less than 14 nor more than 18 wires.
Wires in the ocuter layer shall be 1 diameter. Each strand shall be fabricated
in two operations.

3.11.3.4 Type 1, general purpose, class 3, conatruction 3, 6 by 37 (Seale)
(2 operations) (see figure 13). Wire ropes shall have 1 core and 6 strands of
not less than 27 nor more than 37 wires each totaling not less than 162 nor
more than 222 wires in the strands. This construction 18 generally furnished
only in regular lay. 1t shall not be required in sizes larger than 1l inch.

3.11.3.4.1 Each strand shall have 1 wire center, 6 inner wires, not less
than 10 nor more than |5 intermediate wires, and not less than 10 nor more than
L5 outer wires. Wires in the inner layer shall be | diameter. Wires in the
intermediace layer shall be 1 diameter. Wires in the outer layer shall be 1
dismeter. Each strand shall be fabricated in two operations.

3.11.3.5 Type 1, general purpose, class 3, comnstruction &, 6 by 37 (Filler
wire) (see figure 14). Wire ropes shall have 1 core and 6 strands of not less
than 29 nor more cthan 37 wires each totaling not less than 174 nor more than
222 wires in the strands. This construction shall not be required in slzes
smaller than 3/8 inch.

3.11.3.5.1 Each strand shall have 1| wire center, not less than 7 nor more
than 9 inner wires, and not less than 14 nor more than 18 outer wires. There
shall he not less than 7 nor more than 9 filler wires between the inner and
outer layers. Wires in the inner layer shall be 1 diameter. Wires in the outer
layer shall be | diameter. Filler wires shall be 1 diameter. Each strand shall
be fabricated in one operacion.

3.11.3.6 Type 1, general purpose, classs 3, construction 5, 6 by 37 (Seale-
Warrington) (see figure 15). Wire ropes shall have 1 core and 6 strands of not
less than 29 nor more than 37 wires each totaling not less than 174 nor more
than 222 wires in the strands. This construction shall not be required in lang
lay or in sizes smaller than 3/8 inch.

12
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3.11.3.6.1 Each strand shall have 1l center wire, not less than 7 nor more

than 9 inner wires, not less than 7 nor more than 9 intermediate wires, and not
less than 14 nor more than 1B outer wires. Wires in the inner layer shall be
- tha

...... IV s

I diamerer. Wires in the intermediate layer shall be | diameter. Wires
outer layer shall be 2 diameters, laid alternately. Each strand shall be
fabricated in one operation.

Lll uc

3.11.3.7 Type I, general purpose, clasa 3, construction 6, 6 by 37
(Warringron-Seale) (see figure 16). Wire ropes shall have ! core and 6 strands
of not less than 31 nor more than 46 wires each totaling not leas than 186 nor
more than 276 wires in the strands.

3.11.3.7.1 Each strand shall have ] wire center, not less than 6 nor more
than 9 inner wires, not less than 12 nor more than !8 intermediate wires, and
not less than 12 nor more than 18 outer wires. Wires in the inner layer shall
be 1| diameter. Wires in the intermediate layer shall be 2 diameters of wires
laid alternately. Wires in the outer layer shall be ] diameter. Each etrand

shall be fabricated in one operation.

3.11.3.8 Type I, general purpose, class 3, construction 7, 6 by 37 (Seale-
Filler wire) (see figure 17). Wire ropes shall have 1 core and 6 strands of not

less than 36 wires nor more than 46 wires each totaling not less than 216 nor
mote than 276 wires in the strands. This construction shall not be requi‘.‘ed

in sizes 3/8 inch and smaller.

3.11.3.8.1 Each strand shall have 1 wire center, not less than 7 nor more
than 9 inner wires, not less than 7 nor more than 9 intermediate wires, not lees
than 14 nor more than 18 outer wires. There shall be not less than 7 nor more
than 9 filler wires between the intermediate and outer layers. Wires in the
inner layer shall be 1 diameter. Wires in the intermediate layer shall be 1
diameter. Wires in the outer layer shall be 1 diameter. Filler wires shall be
l diameter. Each strand shall be fabricated in one operation.

3.11.3.9 Type 1, general purpese, class 3, construction B, 6 by 37 (Filler
wire-Seale) (see figure 1B). Wire ropes shall have 1 core and 6 strands of not

less than 31 nor more than 49 wires each, totaling not less than 186 nor more
than 294 wires in the strands. This construction shall not be required in sizes
smaller than 1/2 inch.

3.11.3.9,1 Each strand shall have 1 wire center, not less than 5 nor more
than 8 inner wires, not less than 10 nor more than 16 intermediate wires, and

not less than 10 nor more chan 16 outer wires. There shall be not less than 5

nor more than 8 filler wires between the inner and intermediate layers. Wires
in the inner layer shall be ! diameter. Wires in the intermediate layer shall
be 1 diameter. Wires in the outer layer shall be | diameter. Filler wires
shall be 1 diameter. Each strand shall be fabricated in one operatiocn.

3.11.3.10 Type I, general purpose, class 3, construction 9, 6 by 37 (Seale-
Warrington-Seale) (see figure 19). Wire ropes shall have ] core and 6 strands
of not less than 43 nor more than 49 wires each, totaling not less than 238 nor
more than 294 wires in the strands. Thie construction shall not be required in
sizes smaller than 2 inches.

13
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3.11.3.10.1 Each strand shall have | wire center, not less than 7 nor
more than 8 inner wires, not lees than 7 nor more than 8 inside intermediate
wires, not leas than 14 nor more than 16 outside intermediate wires, and aot
lese than 14 onor more than 16 outer wires. Wires in the inner layer shall be
1 diameter. Wires in the inside intermediate layer shall be 1 diameter., Wires
in the outside intermediate layer shall be 2 digmeters, laid alternately. Wires
in the outseide layer shall be 1 diameter. Each strand shall be fabricated in
one operation.

3.11.4 Type I, general purpose, class 4, 8 by 19.

3.11.4,1 Material. Material shall be of improved plow steel as specified
in 3.1.

3.11.4.1,1 Pinish. Wire ropes shall be of uncoated (bright) or zinc-
coated (galvanized) wires as specified (esee 3.3.1.3, 3.3.5, and 6.2).

3,11,4.1.2 Cores. Cores shall be fiber cores in accordance with 3.2.1 or,
vhen specified, (see 5.2.5 and 6.2).

3.11.4.1,3 Fabrication. Wire ropes shall be fabricated as specified (see
3.4 ﬂ.nd 6-2_)-

3.11.4.1.4 Lay. Ley shall be right regular lay in accordance with 3.4.4.1.

3.11.4.1.5 Dimensions, weight, and strength. Dimensions, weight, and
strength requirements shall be as specified in table XIX.

3.11.4.2 Type I, general purpose, class &4, construction 1, 8 by 19 (2
operations) (see figure 20). Wire ropes shall have 1 core and 8 atrands of 19
wires each, totaling 152 wires in the strandas. This construction shall not be

,,,,, 1 4 & v

required in eizes larger than 1/4 inch.

3.11.4.2.1 Each strand shall be in accordance with 3.11.2.2.1.

3.11.4.3 Type I, general purpose, class 4, construction 2, 8 by 19
(Warrington)(see figure 21). Wire rope shall have 1 core and 8 strands of 19
wires each, totaling 152 wires in the strands. This construction shall not be
required in sizes smaller than 1/4 inch.

3.11.4.3.1 Each strand shall be in accordance with 3,11,2.3.1.

3.11.4.4 Type 1, general purpose, class 4, construction 3, 8 by 19 (Seale)
(see figure 22). Wire ropes shall have 1 core and B strands of 19 wires each,
totaling 152 wires in the strands.

3.11.4.4.1 Each strand shall be in accordance with 3.11.2.4.1.

3.11.4.5 Type 1, general purpose, c¢lass 4, construction 4, 8 by 19 (Filler
igge) (see figure 23). Wire ropes shall have 1 core and B strande of not less
wirtes in the strands. This construction shall not be required in sizes smaller
than 7/16 inch.

14
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3,11.4.5.1 Each strand shall be in accordance with 3.11.2.5.1.

3.11.4.6 Type 1, general purpose, class &, construction 5, B by 19
(Warrington-Seale) (see figure 24). Wire ropes shall have 1 core and 8 strands
of 26 wires each totaling 208 wires in the strands.

3.11.4.6.1 Each strand shall be in accordance with 3.11.2.6.1.

3.11.5 Type 1, general purpose, class 5, 6 by 61 (see figure 25).

3.11.5.1 Material. Material ehall be of improved plow or extra improved
plow steel as specified (see 3.1 and 6.2).

3.11,5.1.1 Finish. Wire rope of improved plow steel or extra improved
plow steel shall be of uncoated (bright) or zinc-coated (drawn galvanized) wire
as aspecified (see 3.3.1.3, 3.3.5, and 6.2).

3.11.5.1.2 Cores. Wire ropes of improved plow steel shall have either
fiber core, wire strand core, or IWRC as specified (see 3.2 and 6.2). Wire ropes
of extra improved plow steel shall have an IWRC in accordance with 3.2.3.

3.11.5.1.3 Fabrication. Wire ropes shall be fabricated as specified (see
3.4 end 6.2).

3.11.5.1.4 Lay. Lay shall be as specified (see 3.4.4 and 6.2),

+ 9
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3.11.5.2 Type 1, general purpose, class 5, construction I, 6 by 61 (3
operations). Wire ropes shall have 1 core and 6 strands of not less than 53
nor more than 68 wires each totaling not less than 318 not more than 408 wires
in the strands. This construction 1s not furnished in lang lay and it (s not
furnished preformed. This construction shall not be required in sizes smaller

than 2 inches.

3.11.5.2.1 Each strand shall have 1 center strand of 19 to 26 wires con-
structed in accordance with 3.11.2.3.1, 3.11.2.4.1, 3.11,2.5.1, or 3.11.2.6.1.
The second layer from the outside shall have not less than 14 nor more than
18 wires. The outer layer shall have not less than 20 nor more than 24 wires.
Wires in the second layer from the outside shall be 1 diameter. Wires in the
outer layer shall be | diameter. Each strand shall be fabricated in three
operations.

3.11.5.3 Type I, general purpose, class 5, construction 2, 6 by 61 (2
operations). Wire ropes shall have | core and 6 atrands of not less than 51
nor more than 74 wires each totaling not less than 306 nor more than 444 wires
in the strands. This construction is not furnished in lang lay and it is not
furnished preformed. This construction shall not be required in sizes smaller

than 2 inches.
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3.11.5.3.1 Each strand shall have 1 center strand of 19 to 26 wires .
constructed in accordance with 3,11,2,3.1, 3,11,2, 4.1, 3.11.2.5.1, or 3,11,2.6.1.

The second layer from the outaide shall have not less than 16 nor more than 24 -
wires. The outer layer shall have not less than 16 nor more than 24 wires.

Wires in the second layer from the outside shall be 1 diameter. Wires in the

outer layer shall be 1 diameter. Each strand shall be febricated in two

operations.

3.11.5.4 Type 1, general purpose, claes 5, construccion 3, 6 by 61 (2
operations). Wire ropes shall have 1 core and 6 strands of not less than 51
nor more than 73 wires each totaling not lees than 306 nor more than 438 wires
in the strands. This construction is not furnished in lang lay and it is not
furnished preformed. This construction shall not be required in eilzes smaller
than 2 inches. .

3.11.5.4.] Each strand shall have | center strand of 31 to 49 wires
constructed in accordance with 3.11.3.5.!, 3.,11.3.6.1, 3.11.3.7.1, 3.11.3.8.1,
or 3.11.3.9.1. The outside laver shall have not less than 16 nor more than 24
wires., Wires in the outside shall be | diameter. Each strand shall be fabri-
cated in two operations.

3.11.5.5 Type I, general purpose, class 5, construction &, & by 61 (Pilier
wire-Seale). Wire ropes shall have 1 core and 6 strandas of not less than 55
nor more than 61 wires each totaling not less than 330 nor more than 366 wires
in the strand. This construction shall not be required in sizes smaller than
2 inches.

‘@

3.11,5.,5.1 Each strand shall have one wire center, either 8 or 9 inner
wires, either 16 or 18 intermediate wires, and either 16 or 18 outer wires.
There shall be a layer of either 8 or 9 filler wires between the inner and
intermediate layerg. Wires in the inner layer shall be ]| diameter. Wires
in the intermediste layer shall be | diameter. Wires in the outside layer
shall be | dlameter. Filler wires shall be 1 diameter.

3.11.5.6 Type I, general purpose, class 5, construction 5, 6 by 61 (Seale-
Warrington-S5eale). Wire ropes shall have 1l core and 6 strands of 55 wires each,
totaling 330 wires in the strands. This construction shall not be required in
sizes smaller than 2 inches.

1.11.5.6.1 Each
intermediate wires, 18 outside intermediate wires, and 18 outer wires. Wires
in the fnner layer shall be ] diameter. Wires in the inside intermediate layer
shall be |1 diameter. Wires in the outaide intermediate layer shall be 2 diameters
laid alternately. Wires in the outer layer shall be 1 diemeter. Each strand

shall be fabricated in one operation.

atrand shall have 1 wire center, 9 inner wires, 9 inside

3.11.5.7 Type 1, general purpose, class 5, construction 6, 6 by 61 (Seale-
Filler wire~Seale). Wire ropes shall have 1 core and 6 strands of 57 or 64
wires each totaling 342 or 384 wires in the strands. This construction shall
not be required in sizes smallier than Z inches.
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3.11.5.7.1 Each strand shall have 1 wire center, 8 or 9 inner wires,
8 or 9 inside intermediate wires, l6 or 18 outside intermediate wires, and 16
or 18 outer wires. There shall be either B or 9 filler wires between the inside
and outside intermedlate layers. Wires in the inner layer shall be 1l diameter.
Wires in the inside intermediate layer shall be 1 dlameter. Wires in the out-
side intermediate layer shall be 1| diameter., Wires in the outer layer shall
be 1 diameter. Flller wires shall be 1 diameter. EBach strand shall be fabri-
cated in one operation.

3.11.6 Type 1, general purpose, class 6, 6 by 91 (see figure 26).

3.11.6.1 Material. Material shall be of improved plow steel or extra
improved plow steel as specified (see 3.1 and 6.2).

3.,11.6.1.1 Finish. Wire rope of improved plow steel or extra improved
plow steel shall be of uncoated (bright) or zinc-coated (drawn galvanized) wire
as specified (see 3.3.1.3, 3.3.5, and 6.2).

3.11.6.1.2 Cores. Wire ropes of improved plow steel shall have either
fiber core, wire strand core, or IWRC as specified (see 3.2 and 6.2). Wire
ropes of extra improved plow steel shall be IWRC in accordance with 3,2.3.

3.11.6.1.3 Fabrication. Wire ropes shall be fabricated as specified (sece
3.4 and 6.2).

3.11.,6.1.4 Lay. Unless otherwise specified (see 6.2), the lay shall be
right regular lay in accordance with 3.4.4.1.

3.11.6.1.5 Dimensions, weight, snd strength. Dimensions, weight, and
strength shall be as specified in tables XXIII, XXIV, and XXV.

3.11.6.2 Type 1, general purpose, class 6, construction 1, 6 by 91 (4
operations). Wire ropes shall have | core and 6 strands of not less than 79
nor more than 98 wires each totaling not less than 474 nor more than 388 wires
in the strands. This construction {8 not furnished in lang lay and it is not
furnished preformed. This construction shall not be required ia sizes smaller
thar 2-1/2 iunches.

3.11.6.2.1 Each strand shall have 1 center strand of 19 to 26 wires
constructed in accordance with 3.11.,2.3.1, 3.11.2.4.1, 3.11.2.5.1, or 3.11.2.6.1.
The third layer from the outside shall have not less than 14 nor more than 18
wires. The second layer from the outside shall have not less than 20 nor more
than 24 wires. The outer layer shall have not less than 26 nor more than 30
wires. Wires in the third layer from the outeide shall be i diameter, Wires
in the second layer from the outside shall be 1| diameter, Wires in the outer
layer shall be 1 diameter. Each strand shall be fabricated in &4 operations.

3.11.6.3 Type 1, general purpose, class 6, construction 2, 6 by 91 (3
operations). Wire ropes shall have 1 core and 6 strands of nor less than 79
nor more than 110 wiraes each totaling not less than 474 nor more than 660 wires
in the strands. Thise construction is not furnished in lang lay and it 1is not
furnished preformed. This conarruction shall not be required in sizes smaller
than 2-1/2 inches.
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3.11.6.3.1 Eeach strand shall have 1 center strand of 19 to 26 wires con-
structed in accordance with 3,11.2.3.1, 3.11.2.4.1, 3.11.2.5.1, or 3.11.2.6.1.
The third layer from the outside shall have not less than 16 nor more than 24
wires. The eecond layer from the outside shall have not less than 22 nor more
than 30 wires, The outer layer shall have not less than 22 nor mere than 30
wirese. Wires in the third layer from the outside shall be | dismeter. Wires
in the second laver from the outaide shall be ]| diameter, Wires in the outer
layer shall be ] diameter. Each strand shell be fabricated in 3 operations.

3.11.6.4 Type 1, general purpose, class 6, conatruction 3, 6 by 9} &
operations). Wire ropes shall have 1 core and 6 strands of not less than 75
nor more than 103 wires each totaling not less than 450 nor more than 618 wires
in the strande. Thig construction is not furnished in lang lay and it is not

furnished preformed. This construction shall not be required in sires smaller
than 2-1/2 inches.

3J.11.6.4,1 BEach strand shall have | center strand of 29 to 49 wires
congtructed in accordance with 3.11.3.5.1, 3.11.3.6.1, 3.11.3,7.1, 3.11.3.8.1,
or 3.11.3.9.1. The second layer from the outside ghall have not less than 20
nor more than 24 wires, The outer layer shall have not less than 26 nor more
then 30 wires, Wires in the second layer from the cutstde shall be 1 diameter.

Wires in the outer layer shall be 1 diameter. Each strand shall be fabricated
in 3 operationms.

3.11.6.5 Type 1, general purpose, class 6, construction 4, 6 by 91 (2
operations). Wire ropes shall have ! core and 6 atrands of not less than 75
nor more than 109 wires each totaling not less than 450 nor wmore than 654
wires in the etrands. This construction 18 not furnished in lang lay and it

i1s not furnished preformed. This construction shall not be required in sizes
smaller than 2-1/2 {nches.

3.11.6.5.1 Bach strand shall have 1 center strand of 31 to 49 wires con-
structed in accordance with 3.11.3,5.1, 3,11.3.6.1, 3.11.3.7.1, 3.11.3.8.1, or
3.11.3.9.1. The second layer from the outside shall have not less than 22 not
more than 30 wires. The outer layer shall have not less than 22 nor more than
30 wires., Wires in the second layer from the outside shall be ! diameter.

Wires in the outer layer shall bhe | diameter. Each sctrand shall be fabricated
in 2 operations.

3.12 Type 11, elevator.

3.12.1 Material. Materisl shall be of iron or traction steel as specified
(eee 3.1 and 6.2), When specified (aee 6.2), elevator wire ropes of 11/16,

13/16, and 15/16 inch diameters may be of high-rise specfal steel of greater
strengths,

3.12.1.1 Finish. Elevator wire ropes shazll be of uncoated (bright) wires
in accordance with 3.3.5.1.

3.12.1.2 Cores. Cores shall be fiber cores in accordance with 3.2.1 or
3.2.5,
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3.12.1.3 Fabrication. Steel wire ropes shall be fabricated as specified
(sce 3.4 and 6.2), Llron wire ropes shall be nonpreformed io accordance with 3.4,
3,12.1.4 Lay. Lay shall be right regular lay in accordance with 3.4.4.1.

3.12.1.5 Dimensions, weight, and strength. Dimensions, weight, and
strength requirements shall be as specified in tables XXVI, XXVII, and XXVIIL.

3.12.2 Type 1I, elevator, cless 1, 6 by 19.

3.12.2.1 Type 1lI, elevator, class !, construction 1, 6 by 19 (Warrington)
(see figure 7). Wire ropes shall have 1 core and 6 strands of 1% wires each,

totaling 114 wires in the strands. This constructicon shall not be required in
sizes larger than 5/16 inch.

3.12.2.1.1 Strands shall be in accordance with 3.11.2.3.1.

A A .. TT Y e =Y e b mam —mmesmad som T
3.12.2.2 Tvpe II, elevator, clase !, construction 2, & by 19 (Filler wi

- %
il )
(see figure 9).  Wire ropes shall have 1 core and b strands of not less than 2

1

and not more than 25 wires each, totaling not less than 126 nor more than 150
wires in the strands. This construction shall not be required in sizes smaller

than 3/8 inch.

3.12.2.2.1 Strands shall be in accordance with 3.11.2.5.1.

3,12.2.3 Type 11, elevator, class ]|, construction 3, 6 by 19 (Warrington-
Seale) (see figure 10). Wire ropes shall have 1 core and 6 strands of 26 wires
each, totaling 156 wires in the strands. This construction shall not be required

in sizes samaller than 3/8 inch.
4,12.2.3.1 Each strand shall be in accordance with 3,11.2.6.1.

3.12.3 Type II, elevator, class 2, 8 by 19.

3.12.3.1 Type II, elevator, class 2, construction 1, B by 19 (2 operations)
(see figure 20). Wire ropes shall have 1 core and 8 etrands of 19 wires each,
totaling 152 wires in the strands. This construction shall not be required in
eizes larger than 1/46 inch.

3.12.3.1.1 Strands shall be in accordance with 3.11.2.2.1.

3.12.3.2 Type 1I, elevator, class 2, construction 2, 8 by 19 (Werrington)
(6ee figure 21). Wire rope shall have 1 core and B strands of 19 wires each,
totaling 152 wires in the strand. This construction shall be required only in
1/4 inch through 7/16 inch sizes.

31,12.3.2.1 Each strand shall be in accordance with 3.11.2.3.1.

3.12.3.3 Type 11, elevator, class 2, construction 3, 8 by 19 {Seale)
(see figure 22). Wire ropes shall have | core and 8 strands of 19 wires each,

totaling 152 wires in the strands.
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3.12.3.3.1 Each strand shall be in accordance with 3.11.2.4.1.

3.12.3.4 Type 11, elevator, class 2, construction 4, 8 by 19 (Filler wire)
{see figure 23). Wire ropee shall have 1 core and 8 strands of not less than 21
nor more than 25 wires each, totaling not less than 168 nor more than 200 wires
in the strands. Thie construction shall not be required in sizes smaller than
7/16 inch.

3,12,3.4,1 Strands shall be in accordance with 3.11.2.5.1.

3.12.3.5 Type 11, elevator, class 2, construction 5, 8 by 19 (Warringron-
Seale) (see figure 24). Wire ropes shall have 1 core and 8 strands of 26 wires
each, totaling 208 wires in the strands. Thi tion shal

in sizes smaller than 3/8 inch,

T mmd Lo wmameied mand
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3.12.3.5.1 Each strand shall be in accordance with 3.11.2.6.1.

3.13 Type 111, marine (cables}).

3.13.1 Type I1I, marine (cables), class 1, 6 by 6, (deck lashing ropes)
{see figure 27). Deck lashing ropes shall have 1 core and 6 strands of 1 fiber
center and 6 wires each totaling 36 wires in the strands.

3.13.1.1 Each strand shall have I fiber center and &6 outer wires. Wires
in the outer layer shall be 1 diameter. Each strand shall be fabricated in one
operation.

3.13.1.2 Materisl. Material shall be of improved plow steel as specified
in 3-10

e ropes shall be of uncoated or cocated (galvanized)
.5 and 6.2).

3.13.1.3 Finish, Wi
3

r
wires as specified (see 3.3

3.13.1.4 Centers and cores. Strand centers and wire rope cores shall be
of fiber in accordance with 3.2.1 or 3.2.5.

3.13.1.5 Fabrication, Wire ropes shall be preformed in accordance with
3.4,

3.13.1.6 Llay. Lay shall be right regular lay in accordance with 3.4.4.1.

3.13.1.7 Dimensions, weight, and strength. Dimensions, weight, and strength
requirements shall be as specified in table XXIX.

3.13.2 Type 1II, marine (cables), class 2, 6 by 12 (running ropes) (see
figure 28). Running rope shall have 1 core and 6 strands of 1 fiber center
and 12 wires each totaling 72 wires in the strands.

3.13.2.1 Each strand shall have 1 fiber center and 12 outer wires. Wires
in the outer layer shall be 1 diameter. Each strand shall be fabricated in one
operation.
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3.13.2.2 Material. Material shall be improved plow steel or phosphor
bronze as specified (see 3.1 and 6.2),

3.13.2.3 Finish. Wire ropes of steel shsll be of zinc coated (galvanized)
wires in accordance with 3.3.5.2.

3.13.2.4 Centers and cores. Wire ropes shall have strand centers and rope
cores of fiber in accordance with 3.2.! or 3.2.5.

3.13.2.5 Fabrication. Wire ropes shall be fabricated as specified (see
3.4 and 6.2).

3.13.2,6 lay. Lay shall be right regular lay in accordance with 3,4.4.1.

3.13.2.7 Dimensions, weight, and strength. Dimensions, weight, and strength
requirements shall be as specified in tables XXX and XXXI.

3.13.3 Tvpe Ill, marine (cables), claass 3, 6 by 24 mooring lines.

3.13.3.1 Materiel. Material shall be of improved plow steel as specified
in 3.1.

3.13.3.1.] PFinish. Wire ropes shall be of zinc coated (galvanized) wires
in accordance with 3.3.5.2.

3.13.3.1.2 Centers and cores. Wire ropes shall have strand centers and
rope cores of fiber as specified in 3.2.1 or 3.2.5.

3.13.3.1.3 Fabrication. Wire ropes shall be fabricated as specified
{see 3.4 and 6.2).

3,13.3.1.4 Lay. Lay shall be of right regular lay in accordance with
3.4.4.1.

3.13.3.1.5 Dimensions, weight, and strength. Dimensions, weight, and
strength requirements shall be as specified i{n table XXXII.

3.13.3.2 Type 111, marine (cables), class 3, 6 by 24 (mooring lines),
construction 1, (2 operations) (see figure 29). Wire rope shall have 1 core and
6 strands of 1 fiber center and 24 wires each totaling 144 wires in the strands.

3.13.3.2.1 Each strand shall have | fiber center, 9 wires in the inner
layer and 15 wires in the outer layer. Wires in the inner layer shall be 1
diameter, Wires in the outer layer shall be 1 diameter. Each strand shall be
fabricated in 2 operations.

3.13.3.3 Type I1I, marine (cables), class 3, 6 by 24 mooring lines, con-
struccion 2, {(Warrington) (see figure 30). Wire rope shall have 1 core and 6
strands of | fiber center and 24 wires each totaling l44 wires in the strands.
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3.13.3.3.1 Each strand shall have | fiber center, 8 wires in the inner
layer and 16 wires in the outer layer. Wires in the inaner layer shall be 1
dismeter. Wires in the outer layer shall be 2 diameters laild alternately. Each
strand shall be fabricated in one operation.

3.13.3.4 Type I11, marine {cables), class 3, & by 24 (mooring lines)
construction 3, (Seale) (see figure 31). Wire rope shall have 1 core and
strands of | fiber center and 24 wires totaling 144 wires in the strands.

1]
[

3,13.3.4.1 Each strand shall have ! fiber center, 12 wires in the inmner
layer and 12 wires in the outer layer. Wires in the inner layer shall be 1
diameter. Wires in the outer layer shall be 1 diameter. Each strand shall be
fabricated in one operation.

3.13.4 Type III, marine (cables), class 4, 6 by 3 by 7 spring lay (see

figure 32). Wire rope shall have 1 core and 6 strands of 1 fiber center and 6
substrands (3 fiber and 3 eteel) each totaling 126 wires in the steel strands.

3.13.4.1 PBach steel substrand shall be Ln accordance with 3.11.1. Each
etrand shall have 1| fiber center, 3 fiber substrands, and 3 steel substrands
of 7 wires each totaling 21 wires laid alternately.

3.13.4.2 Material. Material shall be of improved plow steel as specified
in 3.1.

3.13.4,2.1 Pinish. Wire ropes shall be of zinc coated (galvanized) wire
in asccordance with 3.3.5.2.

3.13,4.2.2 Centers and cores.

3.13.64.2.2.1 Centers and cores. Centers and cores shall be fiber in
accordance with 3.2.1. The alternate (main) fiber strands showing on the
surface of the finished spring lay rope shall be made of eirher polypropylene
fiber, or a good quality hard fiber. A mixture of two or more kinds of hard
fiber mey be used.

3.13.4.2.2.2 Preservation and lubrication. Fiber parts shall be treated
with a lubricating compound blended to give proper lubricity and water repellancy.
The materials used shall not accelerate deterioration of the fiber parte during
storage or weathering of the spring lay rope, nor adversely affect its handling
qualities or durability. This requirement is not applicable to polypropylene
parte (see MIL-P-24216).

3.13.4.2.3 Fabrication. Wire rope shall be preformed in ac
3,4, This rope shall not be required to meet the requirement of

3.13.4,2.4 Lay. ULay shall be of right regular lay in accordance with
3.4.4.1.

3.13.4.2.5 Dimensions, weight, and strength. Dimensions, weight, and
strength requireeents shall be as specified in table XXKIIIL.

22




Downloaded from http://www.everyspec.com

RR-W-4 10D

3.13.5 Type II1, marine (cables), class 5, 6 by 3 by 19 spring lay.

3.13.5.1 Material. Material shall be of improved plow steel as specified
io 3.1.

3.13.5.1.1 Finish. Wire rope shall be coated as specified (see 3.3.5 and
6.2).

3.13.5.1.2 Centers and cores. Centers and cores shall be as specified in
3.13.4.2.2.

3.13,5.1.3 Fabrication. Wire rope shall be preformed in accordance with
b A MMad o o m mbhialT e L oam o F o b mamame & L L & 9
e 4148 1LOPT bBLAall LOoL requlreu Lo ﬁl:t:l. Llll: II‘.‘.({ULLBEI L OL “aP™e Jeia

3.13.5.1.4 Lay. Lay shall be of right regular lay in accordance with
3.4,4.1,

3.13.5.1.5 Dimensions, weight, and strength. Dimensions, weight, and
strength requirements shall be as specified in table XXXIIL.

3.13.5.2 Type I11, marine {(cables}, class 5, 6 by 3 by 19 gpring lay,
conatruction 1, (2 operations) (see figure 33). Wire rope shall have 1 core

and 6 strands of I fiber center and 6 substrands (3 fiber and 3 eteel), each
totaling 342 wires 1in the steel strands.

3.13.5.2.1 Each steel substrand shall be in accordance with 3.13.4.2.
Each strand shall have 1 fiber center, 3 fiber substrands and 3 steel substrands
of 19 wires each, totaling 57 wires laid alternately.

3.13.5.3 Type 111, marine (cables), clasg 5, 6 by 3 by 19 spring lay, con-
gtruction 2, (Warrinpgton) (see figpre 34). Wire rope shall have 1 core and 6

_____ 7 P P

sirands of 1 fiber center and & substrands (3 fiber and J steel) each, totaling
342 wires in the steel strands.

3.13.5.3.1 Each steel substrand shall be in accordance with 3.11.2.3.1.
Each strand shall have 1 fiber center and 3 fiber substrands and 3 steel sub-
strands of 19 wires each, totaling 57 wires laid elternately,

3.13.5.4 Type III, marine (cablea), class 5, 6 by 1 by 19 spring lay,
construction 3, {(Seale) (see figure 35). Wire rope shall have | core and 6

strands of 1 fiber center and 6 substrands (3 fiber and 3 steel} each, totaling
342 wires in the steel strands,

3.13.5.4.1 Each steel substrand shall be in accordance with 3.11.2.4.1,
Each strand shall have 1 fiber center, 3 fiber substrands and 3 steel substrands
of 19 wires each, totaling 57 wires laid alternately.

3.13,5.5 Type 111, marine (cables), class 6, 6 by 42 tiller or hand control

ropes (see figure 36). Wire rope shall have ! core and & strands of | fiber

center and 6 subsirands each, tataling 252 wires in the etrands.
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3.13,5.5.1 Each substrand shall be in accordance with 3.11.1. Each strand
shall have | fiber center and & substrands of 7 wires each, totaling 42 wires.

3.13.5.5.2 Material. Material shall be of lmproved plow steel or phosphor
bronze as specified (see 3.1 and 6.2).

3.13.5.5.2.1 PFinish. Wire ropes of improved plow steel shall be either
zinc coated or uncoated (bright) wires, as specified {see 6.2), in accordance
with 3.3.5.

3.13.5.5.2.2 Centers and cores. Centers end cores shall be fiber in
accordance with 3.2.1 or 3.2.5.

3.13.5.5.2.3 FPadbrication. Wire ropes shall be nonpreformed in accordance
with 3.4.3.2,

3.13.5.5.2.4 Lay. Lay shall be of right regular lay in accordance with
3.4.4.1.

3.13.5.5.2.5 Dimensions, weight, and strength. Dimensions, weight, and
strength requirements shall be in accordance with tables XXXIV and XXXV.

3.14 Type 1V, miscellaneous.

3.14,1 Type IV, miscellaneous class 1, 5 by 19 marline-clad.

3.14.1.1 Material. Wire ropes shall be of improved plew ateel as specified
in 3.1.

3.14.1.2 Finish. Wire ropes shall be of uncoated (bright) wires in accord-
ance with 3.3.5.1.

3.14.1.3 Cores. Wire ropes shall have fiber cores in sccordance with 3.2.1
or 3.2.5.

3.14.1.4 Fabrication. Wire ropes shall be preformed in accordance with
3.4.3.1.

3.16.1.5 Lay. Lay shall be of right regular lay in accordance with 1.4.4.1.

—_l & iy, R A S

nsions, welght, and strength. UDimensions, welght, an
be in asccordance with rable XXXVI.

5 1z 1 C Na
Jedlel.0 L1me
1l

i
requirements shal

3.14,2 Type IV, miscellaneous, class 1, 5 by 19 marline-clad, construction
1 (2 operations) (see figure 37). Wire rope shall have 1 core and 5 strands of
19 wires each, toraling 95 wires in the strands.

3.14,2.1 Each strand shall be in accordance with 3.11.2.2.1. Each strand
shall be served with marline wound tightly on tuc strand so that it is firm,
durable, uniformly smooth, and free from {mperfections.
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3.14.2.2 Type IV, miscellaneous, clags 1, 5 by 19 marline-clad, construction
2, (Warrington) (see figure 38). Wire rope shall have } core and 5 strands of
19 wires each, totaling 95 wires in the strands.

3.14.2.2.1 Each strand shall be in accordance with 3.11.2.3.l. Each strand
shall be served with marline would tightly on the strand so that it is firm,
durable, uniformly smooth, and free frow imperfections.

3.14.2.3 Tvpe IV, migcellaneous, class 1, 5 by 19 marline—clad, construc-
tion 3, (Filler wire) (see figure 39). Wire rope shall have 1 core and 5

strands of not less than 21 nor more than 25 wires each, totaling not less than
105 nor more than 125 wirea in the strands.

3.14.2.3.1 Each straand shall be in accordance with 3.11.2.5.1. Each strand
shall be served with marline wound tightly on the strand so that it is firm,
durable, uniformly smooth, and free from imperfections.

3.16.3 Type IV, miscellaneous, class 2, 1B by 7 rotation resistant (see
figure 40). Wire rope shall have 1 core, 6 strands of 7 wires each, totaling
42 wires in the inner layer and 12 strands of 7 wires each, totaling 84 wires
{n the outer layer. The inner rope layer shall be lang lay, left lay, whereas
the outer rope layer shall be regular lay, right lay. The wire rope shall be
closed in 2 operations. Total number of wires in the rope shall be 126.

3.14.3.1 Each strand shall be in accordance with 3.11.1, except for
material and lay.

3.14.3.1.1 Material. Wire ropes shall be of improved plow steel or extra
improved plow steel as specified in 3.1.

3.14.3,1.2 Finish. Wire ropes shall be uncoated (bright} or zinc coated
(drawn galvanized) as specified (see 3.3.5 and 6.2).

3.14.3,1.3 Cores. Unless otherwise specified (see 6.2), cores shall be
ither fiber or wire strand at option of the contractor (see 3.2.{, 3.2.2 and
)

eit
6.2

3.14.3,1.4 Fabrication. Wire rope shall be preformed in accordance with
3.413.1.

3.14.3.1.5 Llay.

3.14.3.1.5.1 1Ianer layer. The 6 inner strands in the ropes shall be of
a left lang lay in accordance with 3.4.4,4 lald around a fiber core or a wire
strand core.

3.14,3.1.5.2 Quter layer. The 12 strands in the outer layer shall be laid
around the filrst layer in a right regular lay in accordance with 3.4.4,1.

3.14.3.1.6 Dimensions, weilght, and strength. Dimensions, weight, and
strength requirements shall b2 in accordance with tables XXXVII and XXXVIII.
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3.14.4 Type 1V, miscellaneous, class 3, flattened strand.

3.14,4.1 Material., HMaterial shall be of the improved plow steel or extra
improved plow steel as specified in 3.1.

3.14.4,1,) Finish. Wire ropes shall be of uncoated {bright) wires in
accordance with 3.3.5.1.

3.14,4.1.2 Cores. Wire ropes of lmproved plow steel shall have fiber,
wire strand, or independent wire-rope cores as specified (see 3.2 and 6.2).

Wire ropes of extra improved plow steel shall have a wire strand or IWRC as
epee’lf‘ind {gee 3.2.2, 3.2.3 2nd 6.2).

maasdm VBT - T K ) Vadg e

3.14,4,1.3 Fabrication. Wire ropes shall be fabricated as specified (see
3.4 and 6-2).

3J.14.4.1.4 Lay. Lay shall be right lang lay in accordance with 3.4.4.3.

3.14.4.1.5 Dimensions, weight, and strength. Dimensions, welght, and
strength requirements shall be in accordance with tables XXXIX, XL, and XLI.

3.14.4,2 Type 1V, miscellaneous, class 3, flattened strand, conastruction
l, 6 by 25, style B {see figure 4l1). Wire rope shall have 1 core and 6 strands
of 1 triangular wire center and 24 wires each, totaling 144 wires and 6 tri-
angular wire centers in the stranda.

3.14.4,2.1 Each strand shall have | triangular—wire center, 12 round
wires in the inner layer and 12 round wires in the outer layer. Wires in the
inner layer shall be ] diameter. Wires in the outer layer shall be | diameter.
Each strand shall be fabricated in two operations,

3.14.4.3 Type IV, miscellaneous, class 3, flattened strand, construction
2, 6 by 30, style G (see figure 42). Wire rope shall have | core and 6 strands

of 1 triangular shaped center of 6 wires, and 24 wires each, totaling 1B0 wires
in the strands.

3.14,4,3,1 Each strand shall have 1 triangular shaped center, 12 wires in
the inner layer and 12 wires in the outer layer. Each triangular-shaped center
shall have 6 round wires. Each pair of the wires shall be twisted together,
then the 3 pairs twisted together so that the cross-section of the center is
triangular. There may be filler wires in the center. Wires in the {nner layer
shall be | diameter. Wiree in the cenrer layar shall be 1| diameter., Wires in
the outer layer shall be ] diameter. Each strand shall be fabricated in either
twoe or three operations.

3.14.4.4 Type 1V, miscellaneous, class 3, flattened strand, construction
3, 6 by 27 style H (see figure 43). Wire rope shall have ! core and 6 strands

of 27 wires each, totaling 162 wires in the strands.
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3.14.4.4.1 Each strand shall have 1 triasngular—-shaped center consisting
of 3 round wires, 12 round wires in the inner layer and 12 round wires in the
outer layer. Wires in the inner layer shall be ! diameter. Wires in the
center layer shall be 1 diameter. Wires in the outer layer shall be 1 diameter.
Bach strand shall be fabricated in 2 or 3 operatioms.

3.14.4.5 Type 1V miscellaneous, class 3, flattened strand, cometruction 4,
6 by 31, style V (see figure 44y, Wire rope shall have l core and b strands of
triangular-shaped brangled center strand of 6 or 7 wires and 24 wires each,
totaling either 180 or 186 wires in the strands.

3.14.4.5.1 Each strand shall have | triangular-shaped brangled center

strand, 12 wires in the inner layer and 12 wires in the outer layer. Bach

triangular-shaped brangled strand shall have either a fiber center or a round

wire center with 6 round wires laid around it and brangled so that the cross-
- section of the center strand is triangular. Wires in the center layer shall

be ! dispeter. Wires in the inner layer shall be 1 diameter. Wires in the

outer laver shall be 1| diameter. Each strand shall be fabricated in either

2 or 3 operations. :

3.14.5 Type 1V, miscellaneous, class 4, B by 19 rotation resietant.

3.14.5.1 Material. Wire rope shall be of ifmproved plow steel or extra
improved plow steel as apecified in 3.1.

. 3.14.5.2 Finigh., Wire ropes shall be of uncoated (bright} or zinc coated
(galvanized) wires in asccordance with 3.3.5.

3.14.5.3 Core., Wire rope shall have an independent wire rope core in
accordance with 3.2.3 and it shall be left lang lay in accordance with 3.4.4.4.

3.14.5.4 Fabrication. Wire rope shall be preformed in accordance with
3,4.3.1.

3.14.5.5 Lay. Wire rope lay shall be right regular lay in accordance
with 3.4.4,1.

3.14.5.6 Dimensions, weight, and strength. Dimensions, weight, and strength
shall be in accordance with tables XLII and XLIII.

3.14.5.7 Type IV, miscellaneous, class 4, construction 1, 8 by 19 (Seale)
(see figure 45). Wire ropes shall have | core and 8 strands of 19 wires each,
totaling 152 wires in the strands.

3.14.5.7.1 Each strand shall be in accordance with 3.11.2.4.1.

3,14.5.8 Type IV, miscellaneous, class 4, construction 2, 8 by 19 (Piller
wire) (see figure 46). Wire ropes shall have 1 core and 8 straende of not less
then 2! wires and not more than 25 wires each, totaling not less than 168 nor
more then 290 wires in the strands.
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3.14.5.8.1 Each strand shall be in accordance with 3.11.2.5.1.

3.14.5.9 Type 1V, miscellaneous, class 4, construction 3, B by 19
(Warrington-Seale) (see figure 47). Wire ropes shall have 1 core and 8 strands
of 26 wires each, totaling 208 wires In the strands.

3.14.5.9.1 Each strand shall be in accordance with 3.11.2.6.1.

3.15 Tvpe V, auxiliary wire strands.

Type V, auxiliary wire strands, class 1, 1 by 7 seizing strand

1
e 48) The strand shall have | wire gcenrer and 6 ourer wires. Wires

i VRl ARIC DT wios Ll 4 4 SEGA VY. A W oA LA ALESs
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1n the outer layer shall be 1 diameter. The strand shall be fabricated in 1
operation and sghall have 7 wires.

3.15.1.1 Material. Material shall be iron, annealed steel, or corrosion-
resistant steel, as specified (see 3.1 and 6.2).

3.15.1.2 Finish. Wires shall be zinc coated in accordance with 3.3.5.2,
except corroslon-resistant steel which shall be uncoated.

3.15.1.3 Fabrication. Wire strand shall be fabricated, as specified
(see 3.4 and 6.2).

3.15.1.4 Lsy. Strands shall be left lay in accordance with 3.4.4,

3.15.1.5 Dimensions, weight, and strength., Dimensions, weight, and
strength requirements shall be in accordance with table XLIV.

3.

1
(2 operati
in the inner layer and 12 wires in the outer layer. Wires in the inner layer
shall be ! diameter. Wires in the outer layer shall be 1 diameter. The strand

shall be fabricated in 2 operations and shall have 19 wires.

5.2 Type V, auxiliary wire strands, clsss 2, 1 by 19 selzing strand
I'.ﬂ.

ns) (see figure 49). The strand shall have 1 wire center, 6 wires

3.15.2.1 Material. Material shall be of iron or annecaled steel as speci-
fied (see 3.! and 6.2).

3.15.2.2 Finisgh. Wires shall be zinc coated in accordance with 3.3.5.

3.15.2.3 Fabrication. Wire strand shall be fabricated as specified {see
3.4 and 6.2).

3.15.2.4 Lay. Strands shall be left lay in accordance with 3.4.4.

3.15.2.5 Dimensions, weight, and strength. Dimenslons, weight, and
strength requirements shall be in accordance with table XLV.

3.16 Type VI, small cords.

3.16.1 Material. Material shall be high quality carbon steel or corroslon-
resistant steel suitable for the purpose and as specified (see 3.1 and 6.2).

.‘
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3.16.2 Finish. Wire rope of corrosion-resistant steel shall be of uncoated
(bright) wire. Wire rope of carbon steel shall be of zinc-coated (drawn galva~
nized) wires (see 3.3.1.3 and 3.3.5).

3.16.3 Cores. Cores for class 2 and class 3 shall be wire strand (see
3.2.2). Class | shall have no core.

3.16.4 Fabrication. Wire rope shall be preformed and fabricated in
accordance with 3.4. The diameter at the cut end shall not increase more than
shown 1in table XLVIL.

3.16.5 Lay. The lay shall be right regular lay in accordance with 3.4.4.1.

3.16.6 Dimensions, weight, and strength. Dimensions, weight, and strength
shall be as specified in table XLVI. ’

3.16.7 Type VI, small cords, class 1, 3 by 7 (msee figure 50). Wirae rope
shall have 3 strands of 7 wires each, totaling 21 wires, laid together without
a core. This class shall be required only in sizes 1/32 and 3/64.

3.16.7.1 Each strand shall be in accordance with 3.11.1.1.

3.16.8 Type VI, small cords, class 2, 7 by 7 (see figure 51). Wire rope
shall have 6 strands of 7 wires each, totaling 42 wires, laid around & wire
strand core, also of 7 wires. This class shall be required only in sizes 3/64,
1/16, and 3/32.

3.16.8.1 Each strand, including the wire strand core, shall be in accord-
ance with 3.11.1.1.

3J.16.9 Type VI, small cord, class 3, 7 by 19 (2 operations) (pee figure 52).
Wire rope shall have & strands of 19 wires each, totaling 114 wires, laid around
a wire strand core, also of 19 wirea. This class shall be required only in sizes
1/16 through 3/8.

3.16.9.1 Each strand, including the wire strand core, shall be in accord-
ance with 3,11.2.2.1.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for ingpection. Unless otherwise specified in the
contract or purchase order, the contractor is responsible for the performance
of all inspection requirements as specified herein. Except as otherwise speci-
fied in the contract or order, the contractor may use his own or any other
facilities suitable -for the performance of the inspection requirements specified
herein, unless disapproved by the Government, The Government reserves the right
to perform any of the inspections set forth {n the specification where such
inspections are deemed necessary to assure that supplies and services conform
to prescridbed requirements.
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4.2 Sampling.

4,2,1 Lot. A lot shall consist of all the wire rope or strand of one type,
class, construction, slze, and material presented for delivery st one time on
the same contract or order.

4,2.1.1 When wire rope or strand can be identified by 1ts manufacturing
reel, one sample l2-feet long shall be taken from one shipping reel in the lot
cut from the same manufacturing reel.

4.,2.1.2 When wire rope or strand cannot be identified by its manufacturing
reel, one semple 12-feet long shall be cut from each reel or coil submitted for
inepection.

4,2.1.3 The 12-foot samples shall be seized, and cut into two pileces:
a 3-foot length and a 9=foot length. Hereinafter the 3~foot length shall be
identified as the short sample and the 9-foot length as the long sample.

4,2.1.4 Sampling for zinc coating. A minimum of four specimens of &
convenient length, but not less than 12 inches each, cut from each size wire
used in the rope, shall be randomly selected from the short samples.

4.3 Visual and dimensional examination. Each reel (or coil) in the lot
shall be vipually examined for workmanship, measured for dimensional require-
ments, and weighed.

4.3.1 Examination of diameter. The examination of the wire rope or strand
diameter shall be made at the free end of the rope or strand in the shipping
reel. Beginning not less than S feet from the end of the rope or strand, the
diameter shall be measured at three places not less than 5 feet apart with a
slide caliper as shown on figure 53. The average of the measured diameters
shall be the diameter of the rope or strand inspection.

‘@

4.,3.2 Examination of pitch. The examinstion of pitch, or of the lay length,
shall be made st the free end of the wire rope or strand on the shipping reel.
Beginning not less than 10 feet from the end of the rope, the length of five or
more pitches shall be measured. The distance measured on a straight length of
rope shall be divided by the number of pitches, in order to arrive at the pitch
size of the length of a single lay.

4.4 Test procedures.

4.4.1 Tensile strength.

4.4.1.1 Tensile strength test of finished wire ropes and strands. The
strength of wire ropes or strands shall be determined from the long samples.
The acceptance breaking strength shall be as shown in the applicable tables
herein. The free length of wire rope or strand shall be as shown in table XLVII.
The rope ends shall be terminated in zine poured sockets or other approved
attachmente. The loading conditions shall conform to the requirements of wmethod
211 of FED-STD~151. A fallure less than the acceptance breaking strength that
cccure within three times the rope or strand dfiameter of the end attachment

shall be considered "no test”™ and further testing shall proceed as though the
test never occurred.
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4.4.1.2 Tensile test of main wires. Unless otherwise specified (see 6.2),
the test specified in 4.4.1.2.1 i8 not required.

4.4.,1.2.1 From each short sample, not less than one specimen of each
diameter of wire from each wire strand and not less than six specimens from each
gample ghall be selected and the tensile strength determined in accordance with
ASTM E 8. The free length of wires shall be not less than 10 inches. The speed
of the movable head of the testing machine under no load shall be not more than
1 inch per minute. The tensile strength of the main wires shall conform to the
tensile strength requirements shown in table I.

4.4.2 Torsion test. When specified (see 6.2), the tests specified in
4.4.2.1 and 4.4.2.2 shall be required.

4.4.2.1 From each short sample (see 4.4.1.2.1), not leas than one specimen
of each gize of main wires from each strand shall be taken. The total number
of specimens shall be not more than 25 percent of the total number of maln
wires. The distance between the jaws of the testing machine shall be 8 + 1/16
fnch. One clamp in the testing machine shall be movable parallel to the axis
of the tested wire and an axisl tensile force in accordance with table XLVIII
shall be applied to keep the tested wire straight during the test. The tested
wire shall be twisted by rotating one or both of the clamps at a8 uniform rate
of not more than 60 revolutions per minute. The wires shall not break when one
end is held and the other rotated the number of revolutions (360 degrees) as
shown 1in table III.

4.4.2.2 Alternative test procedure. Because the number of revolutions
in the torsional test is proportional to the free length, the ilnspector may
allow a free length before the test of &4 + 1/16 inch for wires up to 0.040 inch
in diameter or of 6 + 1/16 inch for wires not more than 0.060 inch in diameter.
Wire specimens with a free length of &4 inches shall not break when twisted
one-half the number of revolutions ghown in table III. The wire specimens
with a free length of 6 inches shall not break when twisted three-fourths the
number of revolutions shown in table III. Testing shall be done in the same
manner as described in 4.4.2.1.

4.4.3 Wrapping test of main wires. Froam each short sample, not less
than one specimen of each size of main wires from each wire strand shall be
taken. The test specimen may be of any convenlent length and shall be as
unwound from a strand. One end of the specimen shall be secured on the mandrel
in any convenient manner. The diameters of the mandrels and the number of
wraps shall be as specified in 3.3.3.1 and 3.3.3.2 for the material and finish
of the wires undet the test. The wire shall not break or fracture. Occasional
breakages at the place where the wire {s secured on the mandrel shall be dis-
regatrded and an additional specimen substituted for the test.

Gob.b Zinc-coatingﬁtest.

6.4.4.1 Welght of coating test. The zinc coating shall be tested for
wveight by the Hydrochloric {(Muriatic) Acld-Antimony Chloride Method, alsc called
the stripping method.
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4,4,4,2 The specimens shall be cleaned with an organic solvent, rinsed in
water and dried, The surface shall be conoidered to be sufficently clean when
the water rinse shows freedom from "water breaks”, that is, when water wets the
entire surface.

4,6.4.3 Preparation of the stripping solution. Twenty grams (g) of anti-
mony trioxide (Sby03) or 32 g of antimony trichloride (SbClj) shall be dissolved
in 1,000 mill{liters (mL) of concentrated hydrochloric acid (HCl) having a
specific gravity of approximately 1.19. To prepare the zinc stripping solutionm,
five mL of the received antimony chloride soluytion shall be added to each 1,000
mL of concentrated hydrochloric acid (HCl) having a epecific gravity of approxi-
mtely 1.19.

4,4.4.4 Pracedure. The specimen cleaned in accordance with 4.4.4.2 shall
be weighed to the nearest 0.0l g.

(a) The zinc coating shall be stripped from the weighted especimen
by immersing it in the etripping solution until the evolutiecn
of hydrogen ceases, or until ouly few bubbles are evolved.
1f the vessel used for the stripping bath is of small size,
the specimen shall be locsely coiled to facilitate complete
immersion. The temperature of the stripping solution shall
at no time exceed 100°F. The same solution may be repeatedly
used without further additione of antimony chloride solution,
until the time for stripping becomes inconveniently long.

(b) After stripping, the specimen ehall be washed and scrubbed under
running water and dried.

(¢) The weight of the stripped specimen shall be determined to the
nearest 0.0l g.

(d) The diameter of the stripped specimen, in inches, shall be
decermined by taking the mean of two meassurements at right
angles to each other. The measurements shall be made to the
neareat 0.001 inch.

(e) The weight of zinc coating shall be calculated as follows:

W] - W32
A= — 0 _XdX 163
w2
Where:
A = Weight of zinc coating in ounces per square foot of
stripped wire asurface.
W; = Original weight of specimen.
Wy = Stripped weight of specimen,
d w Diageter, in inches, of stripped wire.
163 = Consgtant.

32
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4.4.5 Fabricatlion tests (in strands).

4.4.5.1 Determination of the number of stranding operatioms. The number
of etranding operations in wire strands shall be determined from the ehort
sample. One of the ourside wires in the gtrand shall be unlaid for a distance
of 1 foot, holding the remaining outside wires in their original position. 1If
the unlald wire was in coatact with the same wires in the ingide layer, themn
the Ltwo layers were fabricated in one operation. The same tests may be applied
to the intermediate layers of the strand after rezoving sll outer layer wires.

4.4.5.2 Preformed wire rope. If the seizing at one end of the wire is
removed, the difference between the nominal diameter of the wire rope and the
nominal dismeter before seizing is removed ehall be not more than the values
given in table XLIX, or for type VI, small cord, wire rope, in table XLVI.

4.5 Rejection end retests.

4.5.1 Rejection. 1f any of the test specimens fall to pass any specified
tests, all reels or coile from the same manufacturing reel or coil in the lot
shall be rejected. Lf the test specimens were taken from each individual reel
or coil the perticular reel or coil, the specimen of which failed in the tests,
shall be rejected.

4.5.2 Retest. The rejected material at the request from the sanufacturer
may be retested in accordance with FED~STD~151l. Only one retest shall be per-
micted for each lot.

4.6 Inspection of packaging. Sample psckages and packe, and the inspac-
tion of the preservation-packaging, packing and marking for shipment and storage
shall be in accordance with the requirements of section 5 and the documents
specified therein.

S. PREPARATION FOR DELIVERY

(The preparation for delivery requirements specified herein apply only
for direct Government procurements. For the extent of applicability of the
prei}araticn f‘n_'r delivery requiremnts gf referencEd dQCumncs listed in Sectio‘n

2, see 6.6).

5.1 Preservation and packeging. Preservation and packaging shall be
level A or C, as specified (Bee 6.2).

5.1.1 Level A.

5.1.1.1 Wire rope. Wire rope shall be preserved and packaged in accord-
ance with MIL-STD-163. Unless otherwise specified (see 6.2), rope shall be
furnished on reels. Phosphor bronze, corrosion-resistant and galvanized wire
rope shall be packaged as specified for steel wire rope except preservative
(protective) coating compounds shall not be required.
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5.1.1.2 Selzing strand. Seizing strand shall be furnished on commercial
type reels. Reels shall be of sufficient size and construction commensurate

cod &Ll R ntmanmdn smandfdad fasasa £ 22 Banla ahall] ha wreanasnd il eh

witn I-l“: quuul.;;y UL BLTaAnuB DPECLiliCuU \DCE Ul DEC L0 DldliL VS wiappcu wilkll

two thicknesses of waterprcofed flexible barrier material conforming to PPP-B-1055
and secured {n place with two tension tied steel bandings or wire in &ac-:ordance

with MIL-STD-163.

5.1.2 Level C. Wire rope and seizing strand shall be preserved and
packaged to afford adequate protection againat corrosion, deterioration, and
damage during shipment from the supply source to the first receiving activity
for immediate use or controlled humidity storage. The conttactor may use his
stendard practice when it needs these requirements.

5.2 Packing. Packing shall be level A, B, or C, as specified (see 6.2).
5.2.1 Level A.
5.2.1.1 Wire rope shall be packed in accordance with MIL-STD-163.

5.2.1.2 Seizing strand reels shall be packed in unsheathed crates con-~
forming to MIL=-C=52950. Anchoring of contents and the closure and strapping
of contaliners shall be in accordance with the appendix to MIL-C-52950. Reels

of the "cross-line” and "clothes—line™ type may be consolidated for shipment
without over-packing. 1In consolidation, reels in multiples of three shall be

lagged together with four lagging members of nominal 1= by 4-inch lumber nailed

into the ends of the cross arm members.
5.2.2 Level B.

5.2.2.1 Wire rope on reels.

5.2.2.1.1 Reels exceeding 36 inch dlameter. Unless otherwise specifled

(see 6.2), wire rope on reels exceeding 36 inches shall be packed as specified

in 5.2.1.1.

5.2.2.1.2 Reelg 36 inch diameter and under. Wire rope, packaged as specl-

fied, shall be packed in accordance with MIL-S$STD-163, level A, except that in

lieu of wood lagging, the reels shall have a hardboard or paper overlaid veneer

conforming to LLL-B~-810 and PPP-V-205 respectively, placed directly on top of

the wire rope. This form of lagging shall extend the full ilnside width between

the reel flanges and shall overlap a minimum of § inches. The lagging board

shall be secured with two steel straps or wires conforming to QQ-5-781, nailless,

finish A or B, grade 2.

5.2.2.2 Seizing strand. Seizing strand shall be packed as specified in
5.2.1.2.

5.2.3 Level C. Wire rope shall be packed in a manner acceptable to the

common carrier which will insure safe delivery at destination in a satisfactory

coendition at the lowest applicable rate.

5.2.4 Containers, packing, or method of shipment shall comply with Uniform
Freight or National Motor Frelght Classification Rules or Regulations or other

carrier rules as applicable to the mode of transportation.
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5.3 Marking.

5.3.1 Military agencies. In additlion to any special marking required by
the contract or order, shipments shall be marked in accordance with MIL-STD-163.
In addition, unsheathed crates (see 5.2.1.2) shall be marked with “Center of
Balance™ and “"Use No Hooks™ in accordance with MIL-C-52950.

5.3.2 Civil agencies. Marking for shipment shall be in accordance with
FED-STD-123.

6. NOTES

6.1 Intended use. Wire rope and wire seizing strand covered by thls
specification are intended for use in general hauling, hoisting, lifting,
transporting, well drilling, in passenger and freight elevators, and for
marine mooring, towing, trawling, and similar work.

6.2 Ordering data. Acquisition documents should specify the following:

(a) Title, number, and date of this apecificacion.

(b} Types, classes, construction (see 3.5), and sizes of wire rope
and seizing strands required (see 1.2.1).

{(c) 1If phosphor bronze should be other than composition A of QQ-B-750
{see 3.1.2).

(d) Diameter of wire strand centers (see 3.2.4).

{e} 1I1f other core materials are required (see 3.2.5).

(f) when wire rope should be prestretched (see 3.3.4).

(g) When other than uncoated carbon steel 1s required (see 3.3.5.1).

(h) Process of zinc coating required (see 3.3.5.2).

{1} Whether preformed or nonpreformed wire ropes and strands should
be supplied (see 3.4.3).

(j) 1I1f a particular construction 18 required {(see 3.5).

(k) 1f uncoated iron or steel wire ropes are not to be coated with a
lubricant or are to be coated wicth a special lubricant during
manufacture (see 3.6.2).

(1) 1If specific lubrication is required for coated (galvanized) steel
and L{ron, corrogsion-resistant steel, and phosphor bronze wire
ropes (see 3.6.3).

(m) For type 1, general purpose, class 1, 6 by 7:

(1) Core required (see 3.11.1 and 3.11.1.3).
(2) Material (see 3.11.1.2).
(3) Finish (see 3.11.1.2.1).

f4) Fahrlirsrarian fana 1 11 1 4Y
Ny A WL bW AWl A -1 -1 E . B N N B S Rl

(S) Lay (see 3.11.1.5).
(n) For type 1, general purpose, claas 2, & by 19:
(1) Material (see 3.11.2.1). -
(2) Finish (see 3.11.2.1.1).
{(3) Cores (see 3.[1.2.1.2).
(4) Fabrication (see 3.11.2.1.3),
(5) Lay (see 3.11.2,1.4),

35




Downloaded from http://www.everyspec.com

RR-W-410D

{o) For type 1, general purpose, class 3, 6 by 37:
(1) Material (see 3.11.3.1).
(2) Finish (asee 3.11.3.1.1).
{3) Cores (see 3.il.3.i.2).
{4) Fabrication (see 3.11.3.1.3).
(5) Lay {(see 3.11.3.1.4).
(p) For type I, general purpose, class 4, B8 by 19:
(1) Fianish (see 3.11.4.1.1).
{2) Cores (see 3.11.4.1.2),
{(3) Fabrication (see 3,11.4.1.3}).
(q) For type I, general purpose, class 5, 6 by 61:
(1) Material (see 3.11.5.1).
{2) PFinish {(see 3.11.5.1.1).
(3) Cores (see 3.11.5.1.2).
(4) Fabrication (see 3.11.5.1.3).
(5) Lay {(see 3.11.5.1.4).
(r) For type 1, general purpose, class 6, & by 9l:
(1) Macerial (see 3,11.6.1)}.
{2) Finish (see 3.1l.6.1.1).
(3) Cores (see 3.11.6.1.2).
{4) Fabrication (see 3.11.6.1.3).
{(5) Lay (see 3.11.6.1.4).
{(s) For type II, elevator:
(1) Material (see 3.12.1).
(2) Fabrlcation (see 3.12.1.3).
(t) For type 111, marine {cables), class 1, & by & deck lashing
rope:
(1) Finish (see 3.13.1.3).
{(u) For type IIL, marine (cables), classe 2, 6 by 12 running rope:
(1) Material (see 3.13.2.2).
(2) Fabrication (see 3.,13.2.,5).
(v} For type 111, marine (cables), class 3, 6 by 24 mooring lines:
(1) Fabrication (see 3.13.3.1.3),.
(w) For type Ill, marine {cables), class 5, 6 by 3 by 19 spring lay:
(1) Finish (see 3.13.5.1.1).
{x) For type 111, marine (cables), class 6, 6 by 42 tillar or hand
control ropes:
(1) Material (see 3.13.5.5.2).
(2) 1If required, finish on steel (see 3.13.5.5.2.1).
(v} For type 1V, miscellaneous, class 2, 18 by 7 rotarion resistant:
(1) Finish (see 3.14.%.1.2).
(2) Cores (see 3.14.3.1.3).
(z) For type IV, wmiscellaneous, claas 3, flattened strand:
(1) Cores (see 3.14.4.1.2). {For Navy sircraft elevator service,
cores shall be 100 percent wire.)
(2) Fabrication (see 3.14.4,1.3).
(aa) For type V, auxiliary wire strands:
(1) Material (see 3.15.1.1).
(2) Fabrication (see 3.15.1.3).
(bb) Type V, auxiliary wire strands, class 2, | by 19 seizing strand:
{1) Material {(see 3.15.2.1).
{2) Fabrication (see 3.15.2.3).
{(cc) Type V1, small cords:
(1) Materlial (see 3.16.1).
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(dd) When tensile test should be performed (see 4.4.1.2).

(ee) When torsion test should be performed {see 4.4.2).

(ff) Selection of applicable levels of preservation, packaging, and
packing required (see 5.1 and 5.2).

(gg) Whether rope should be furnished other than on reels (see 5.1.1.1
and 5.1.1.2).

(hh) When reels exceeding 36 inches may be packed as specified
(see 5.2.2.1.1).

6.3 General rules for selection of wire ropes. Wire tropes differ by the
number of strands, by the diameters, number and arrangement of wires in the
strands, by the finish of the wire and, finally, by the kind of core.

6.3.1 Strength. Ropes of the same type, diameter, class, wire finish and
core have the same breaking strength, irrespective of thelr strand construction.

6.3.2 Flexibility. Ropes of the same type, class, wire finish and core
made of strands with greater number of wires have better flexibilicy.

6.3.3 Resistance to abrasion. Ropes of the same type, cless, made of
strands with large diameter wires in the outer layer have longer wear resistance,
but less flexibilicy.

6.3.4 Fatigue resistance. Ropes of the same type, class, wire finish,
and core will show better fatigue resistance when the strand 1s one operation
(as in Warrington construction) and where the lang lay can be used.

6.3.5 Heat resistance. Wire ropes with wire centers in strands, with
wire strand cores or with IWRC should be used, wherever a danger of drying out
or charring of fibrous material in wire strand centers and wire rope cores is

present, as in steel mills, coke plants, cement mills, and oil cracking plants.

£ T L Freiobhd o oo d oo
Vet ug IEE&HL&"CE-

Crush ite
cores and IWRC have high crushing resl ta

6.3.7 Preforming. Preforming improves fatigue resistance, flexibility,
even distribution of load to every wire, and resistance to kinking.

6.3.8 Lays. The most cowmmon lay in wire ropes is the right regular lay.
Left regular lay is used where the untwisting rotation of the rope will counter-
act the unscrewing forces in the supported load as, for example, in drill rods
and tubes for well servicing.

6.3.8.1 Lang lay. Because of greater length of exposed wires, the lang
lay assures longer abrasion resistance of the wires, less radial pressure on
small diameter sheaves or drums, by the ropes, and leass bending stresses in
wires than in regular lay wire ropes. Digadvantages of the lang lay are the

tendency to kinking and unlaying or opening up of the strands which is unde-
sirable for work where grit, dust, and molsture are present.
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6.3.9 Construction.

6.3.9.1 When a specific conatruction {8 not required for the intended use,
construction should not be specified but should be left to the option of the
contractor.

6.3.9.2 When a specific construction is required for the intended use,
construction specified should fall within the size and lay type limits of the
particular construction.

6.4 Definitions and terms. The following definitions and terms for wire
ropes and strands are used in this specification.

6.4.1 Strength.

6.4,1.1 Nominal strength. Nominal strength 1is the calculated published
strength values which rhe designer uses when making design calculations.

6.4.1.2 Breaking strength. Breaking strength ie the ultimate load at
which a tensile failure occurs in the sample of wire rope being tested.

6.4.1.3 Acceptance breaking strength. Acceptance breaking strength is
the minimum value on which compliance with the specifications is determined.

& L 02 wr
V™ot

uncoated.

6.4.3 Center. The center 18 the inner or EFoundation member (wire or
twisted fibrous material) in a strend around which the wires are laid.

6.4.4 Circumference. The circumference is the measured perimeter of a
circle circumscribing the wires of a strand or the strands of a8 wire rope.

6.4.5 Core. The core is the foundation member (a twisted fibrous material,

a wire strand or an independent wire rope) of a wire rope around which the main
strands are laid.

6.4.6 Ordered diameter. The ordered diameter of a wire rope or strand is
the nominal diamerer of the circumscribing circle (see figure 53).

6.4.7 Fibers. Fibers are the material of which applicable centers or
cores are made,

6.4.8 Filler res. Filller wires are small diameter wires for supporting
and positioning main wires. Filler wires are included in the actual wire count
and identification of the rtope construction.

L] =sd = _
1 Wil

6.4.9 Galvanized (or coated) wire ropes and strands. Galvanized wire ropes
and strands are wire rones or strands made of zinc coated (galvanized) wires.

6.4.10 Galvanized (2.7¢ :oates) wires. 1In the manufacture of "galvanized”
rope wire, the wire 18 zins ‘naresd .t finished size, 1In the manufacture of
“"drawn galvanized” rope w.re  *= wire 1s zinc coated before the last drawing
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operation. The zinc coating may be by either the hot-dip process or by the
electrodeposition process. ("Galvanized” rope wire has 10 percent less tensile
strength than unceoated rope wire; “"drawn galvanized” rope wire has the same

6.4.11 IWRC, IWRC is a complete small diameter wire rope used as a tore
in a larger wire rope.

6.4.12 Llang lay (see 6.4.13(a) and figure 4). 1In a lang lay wire rope the
direction of lay of the wires in the strand and of the strand in the rope is the
same. As a result the rope has an appearance that the wires are diagonal to the
axis of the rope. The wires and the strande may run to the right; "Right Lang
Lay" (comonly called - Lang Lay) or to the lefr; "Left Lang Lay” (on specific
orders only).

6.4.13 Lay. The word "lay”™ 18 used by the wire rope industry in two dif-
ferent wave as follows:

{(a) The lay is the manner in which the wires in a strand or the
strands in & wire rope are twisted (see figure 4).

{b) The lay is the distance parallel to the longitudinal axis in
which a wire makes a complete turn (spiral or helix) about
the axis of the strand or a strand about the axis of the rope.
It is also called the lay length or the pitch.

6.4.13,1] Pitch (lay length). See 6.4.13(b).

6.4.14 Regular lay. “Regular lay" designates that the wires in the rope
strand lay in one direction while the strand in the rope lay in an opposite
direction. The rope has therefore an outward appesrance that all wires in the
rope are roughly parallel to the longitudinal axis of the rope. There are two
regular lays as follows:

(a) Right regular lay (commonly called "Regular lay”). The strands
run in the rope downwards to the right (clockwise) while the
wires in the strands run to the left (counterclockwise). This
is the most used lay.

(b) Left regular lay. The strands in the rope run downwards to the
left {counterclockwise) while the wires {n the strand run to
the right (clockwise)} (see figure 4). The attachment point
on the drum flange for securing the bitter end of left regular
lay rope !s the mirror image of the standard wire rope instal-
lation using right regular lay. Only in special cases should
left regular lay rope be used and it must be specifically ordered.

6.4.15 Marline clad tope. Marline clad rope 1s a rope in which the strands
are covered by a layer of tarred fibrous material wound to protect the hands, to
cushion the strands in the rope and to protect them against vear.

6.4.16 Preformed strand. A preformed strand is a strand in which the
aré permanently s5haped to the spiral form they assume in the strand.

6.4.17 Preformed wire rope. Preformed wire rope 1s a wire rope in which
the strands are permanently shaped to the gpiral form they assume in rhe wire rope.
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6.4.18 Reels, manufacturing. Manufacturing or master reels are the reels
on which the strends and the wire ropes are wound in one continuous length as
they are formed on the rope closing machines. -

6.4.19 Reels, shipping. Shipping reels are reels on which wire strands
or wire ropes, cut to the ordered lengths, are wound from the manufacturing
reel for shipment.

6.4,20 Brangle. A brangled strand is one that is shaped after fabrica-
tion (for example, triangular) by rollers or by other mechanical means.
6.4.21 S

[
various rope cla

{a) 7-wire classification - a strand having 3 through 14 wires,
but not more than 9 outer wires in the strand.

(b) 19=wire classification - a strand having 15 through 26 wires
but not more than 12 outer wires in the strand.

(¢} 37-wire classification — a strand having 27 through 49 wires
but not more than 18 cuter wires in the strand.

(d) 6l-wire classification - a strand having 50 through 74 wires
but not more than 24 ourter wires in the strand.

(e) 9l-wire classification - a strand having 75 and more wires
but not more than 30 outer wires in the strand.

6.5 These gpecifications and testing procedures set forth in this document
are applicable to wire rope made or manufactured pursuant to Government order
only and not intended to apply to rope made or manufactured for any other
purchaser.,

A

............ 121 pmd maoees ™
§.5 Sub-contracted material and parts. The preparsticn

requirements of referenced documents listed in section 2 do not sapply uhen
material and parts are procured by the contractor for incorporatien into the
equipment and lose their separare identity when the equipment is shipped.

an-
1 GT

6.7 Changes from previous issue. Asterisks are not used in this revision
to tdentify changes with respect to the previous isuse, due to the extensiveness
of the changes.

MILITARY INTERESTS: CIVIL AGENCY COORDINATING ACTIVITIES:
G5A - OpP, PCD

Custodians USDA - AFS

Army - ME TRANSPORTATION - NHT

Navy - SH

Alr Force - 99

Review activities Preparing activity:

Navy - YD Navy - SH

DLA - IS (Project 40!0-0l14}

User activities
Army - MI, CE, AV
Navy — AS, MC
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1. Tensile strength requirements of main wires removed

from finished rope.

Tensile strength

Material (minimum)
S:cgfﬁﬁﬂ Galvanized
galvanized at finisgh size
Designated commercially as: Lb/in? Lb/in?
Iron 70,000 55,000
Annealed steel —_— 60,000
Traction steel 160,000 —
Improved plow steel:

0.030 {neh diameter and smaller 244,000 219,000
.031 - .060 inch 238,000 214,000
.061 - .100 inch 230,000 207,000
101 = 140 1inch 225,000 202,000
.141 = ,190 inch 218,000 196,000
.191 = .250 inch 209,000 ——

Extra improved plow steel:

0.030 inches diameter and smaller 268,000 —
.031 - .060 inch 262,000 —
.061 - .100 inch 253,000 -
.101 ~ .140 inch 248,000 —
L1841 = .190 inch 240,000 —_—
.191 = .250 inch 230,000 -—

Phosphor bronze 90,000 —
205,000 —

Corrosion resistant steel

TABLE 11,

Weight of zinc coating in rope and strand wires removed from

finished rope.

Galvanized at finish size

Drawvn galvanized wire

Minimum Minimum
Wire diameter weight of Wire diameter weight of
zinc coating zinc coating
Ounce per Qunce per
Inch square foot Inch square foot
0.010 - 0.015 Q.05 0.010 - .015 0.05
.0155 - .027 .10 Over .015 - .028 .10
.028 - .047 .20 Over .028 - .060 .20
.048 - .054 .40 Over ,060 -~ .090 .30
.055 - .0863 .50 Over .090 - ,140 .40
064 ~ 079 .60
.080 - .092 .70
.093 - larger .80
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TABLE III. Torsion values for bright (uncoated) and drawn-galvanized
main wires repoved from finished rope.

-
Torsion {revolutions) per
Materisl 100 wire dlameters in
length v
Extra improved plow steel 27.0 - 100 d2/
Improved plow steel 28.0 - 25 42/
Traction steel 30.5 - 25 a2/

1/ To convert to torsions 1in 8 inches, divide torsions in 100 d by 12.5 d.
2/ d - dizmeter of wire. Zinc-coated (galvanized) at finish size main wires
will not be required to meet these torsion values.

TABLE IV. Permissible variations in wire diameters of one diameter
wiree removed from finished ropes.

Uncoated (bright) and Zinc coated
Wire diameters dravn-galvanized wires at finish size
Inch Inch Inch
0.0i0 - .027 0.0015 -
.028 - .059 .002 ' 0.0035
060 - .092 0025 .0045
.093 - 141 .003 0055 -~
2142 - ,200 0035 .0075
.201 - .250 .004 0095

TABLE V. Rope or strand diameters for all ropes except type Il elevator,
type 111 springlay, type IV, 5 by 19 marline clad, type V,
selzing strand, and type VI, small cords.

Rope diameter Tolerance (percent)
{inchen)
Under overl/
3/16 0 7
7/32 0 6
1/4 0 6
5/16 0 6
3/8 and larger 0 5

1/ A question may develop as to whether or not the wire rope complies
with the oversize tolerance. In such cases, a tenslion of not less
than 10 percent nor more than 20 percent of nominal required breaking
strength 18 applied to the rope and the rope again measured while

under this tension.
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Rope diameters for type VI small cords.

Rope diameter

Tolerance {inch)

{inch)
Under Over
1/32 0 0.006
3/64 0 .008
1/16 0] 010
3/32 0 012
1/8 0 014
5/32 0 016
3/16 0 .018
7/32 0 .018
1/4 0 .018
9/32 0 .020
5/16 0 .022
3/8 0 .026

TABLE VII.

Type I, general purpose, class 1, & by 7,

RR-W-410D

improved plow steel,

fiber cores.

Rope diameter Maximum strand pitch Uncoated Galvanized
Hominal Ragular jay Laog lay ACCaplaces Accepiancs
{ordered) Approximate Appronimate|Nominal | bresking |[Nowminsl brasking
(ainisun) |Maxisum [circunferecce |Uncoated |Calvanized| Uncosted weight strength] sctreagth |[strangth| strength

Inches Inches Inches Inches Inches Inches b/t Lb b b 1h

L/é 0,263 34 1=374 H t=7/8 0.094 5,280 5, 140 4,750 &, 64D
5/16 328 1 2-3/16 2-1/2 2-11/32 .15 8,200 8,000 7,380 7,200
3/8 -394 1-1/8 2-5/8 ) =13/16 .21 1t,720 11,420 10,540 10,280
7/16 459 1-3/8 3-1/16 3=1/2 1-9/02 .29 15,860 15,460 14,280 13,920
1/2 .525 1-5/8 3=-1/2 ] I-3/a .38 20,600 20,000 18,540 18,080
3716 .391 E=-3/74 3-15/16 =142 &=2/32 . &B 26,000 25,400 23,400 22,800
5/8 L6546 2 4=3/8 5 h-11/186 .59 31,800 31,000 28,600 27,800
e L7838 2-3/8 S1/4 6 $-5/8 B4 45,400 44,200 40,800 39,800
T/8 919 2-3/4 &=-1/8 7 6=9/16 1.15 61,400 59,800 35,200 33,800

1 1.050 }1/8 7 -] =1/2 1.50 19,400 77,400 1,400 69,600

1-4/86 1,181 a-3/72 7-7/8 9 8-71/16 1.90 99,600 97,200 89,600 B7,400

1=1/4 1.3 1-1/8 8=3/4 10 9-3/8 2.34 122,000 119,000 |[109,800 | 107,000

1-3/8 1.444 4=3/8 9-5/8 11 10-5/718 2.84 146,200 142,600 131,600 128,400

1-1/2 1.575% 4~3/4 10=-1/2 12 11-1/4 3.38 172,400 168,000 155,200 151,400
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Type I, general purpose, class i, 6 by 7, iron

galvanized, regular lay, fiber cores.

Rope dlameter
Nominal Acceptance
(ordered) Approxigate Maximum Approximate | Nominal breaking
(minioum) | Maximuw | circunference | strand pitch weight strength strength
Inches Inches Inches Inches Lb/ft Lb Lb
1/4 0.265 3/4 2 0.094 1,840 1,800
5/16 .328 1 2-1/2 .15 2,840 2,760
i/8 -394 1-1/8 3 .21 4,080 3,980
7/16 459 1-3/8 3-1/2 .29 5,520 5,380
1/2 .525 1-5/8 4 .38 7,160 6,980
9/16 .591 1-3/4 4=1/2 .48 9,020 8,800
5/8 .656 2 5 .59 11,080 10,800
3/4 .788 2-3/8 6 .B4 15,800 15,400
13/16 .B53 2-1/2 6-1/2 .99 18,460 18,000
7/8 919 2-3/4 7 1.15 21,400 20,800
1 1.050 3-1/8 8 1.50 27,600 27,000
1-1/16 1.116 3-3/8 B-1/2 1.70 31,000 30,200
1-1/8 1.181 3-1/2 8 1.90 34,600 33,800
1-3/16 1.247 3-3/4 9-1/2 2.12 38,400 37,400
1-1/4 1.313 3-7/8 10 2.34 42,400 41,400
TABLE IX. Core materials.
Material Core

Extra lmproved plow steel
Inproved plow steel

Corrosion-resiscant steel
Phosphor bronze

Wire strand core or IWRC
Fiber core, wire strand core
or IWRC
Wire strand core or IWRC
Fiber core
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Type 1, general purpose, class 2

6 by 19, and class 3,

v
single operation sirand, corrosion

reaistant steel, IW

E LX)

6 by 37,
RC.

Rope diameter Maximum strand
_pitech
Nominal Approximate Acceptance
(ordered) circum— Regular Approximate| Nominal breaking
(minimum) {Maximum ference lay Lang lay weight strength| strength
Inches | Inches Inches Inches Inches Lb/fc Lh Lh
7/16 0.459 1-3/8 2-31/32 3-3/16 0.35 16,300 15,900
172 .525 1-5/8 3-3/a 3-5/8 .46 22,800 22,200
9/16 .591 1-3/4 3-13/16 4-3/32 .59 28,500 27,800
5/8 .656 2 4-7/32 4-17/32 .72 35,000 34,100
3/4 .788 2-3/8 5-1/16 5=7/16 1.04 49,600 48,400
7/8 .919 2-3/4 5-29/32 6-11/32 1.42 66,500 64,800
1 1.050 3-1/8 6-3/4 7-1/4 1.85 85,400 83,300
1-1/8 1.181 3-1/2 7-19/32 B-5/32 2.34 106,400 | 103,700
1-1/4 1.313 3-7/8 8=7/16 9-1/16 2.89 129,400 126,200
1-3/8 1.444 4-3/8 9-9/32 9-31/32 3.50 153,600 149,800
1-1/2 1.575 4=3/4 10-1/8 16-7/8 4.16 180,500 176,000
TABLE XIV, Type 1, general purpose, class 2, 6 by 19,
phosphor bronze, regular lay, fiber cores.
Rope diameter
Nominal Max{mum Acceptance
(ordered) Approximate strand Approximate | Nominal bresking
(minlmum) Maximum | circumference pitch weight strength strength
Inch Inch Inches Inches Lb/ft 1b Lb
3/1¢ 0.201 5/8 1-9/32 0.06 1,370 1,340
7/32 .232 11/16 I-1/2 .0 1,830 1,780
1/4 265 3/4 1-11/16 «11 2,380 2,320
5716 .328 1 2-1/8 .18 3,680 3,580
3/8 . 394 1-1/8 2-17/32 .25 5,240 5,100
7/16 459 1-3/8 2-31/32 .34 7,080 6,900
1/2 .525 1-5/8 3-3/8 .45 9,220 8,980
9/16 .591 1-3/4 3-13/16 .57 11,500 11,220
5/8 .656 2 4=7/32 .70 14,160 13,800
3/4 .788 2-3/8 5-1/16 1.01 19,960 19,460
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TABLE XVIII.

Downloaded from http://www.everyspec.com

Type I, general purpose, class 3, construction 2 or 3, multiple

operation strand 6 by 37, corrosion-reaiatant steel, IHRC.

Rope diameter Maxioum strand
piceh
Nominal Approximate Acceptance
{ordered) circum- Regular Approximate | Nominal | breaking
(minimum) {Maximum | ference lay Lang lay; weight strength| srtrength
Inch Inches Inches Inches| Inches Lb/ft Lb Lb
7/16 0.459 1-3/8 2-31/32( 3-3/16 0.35 15,800 15,400
1/2 .525 1-5/8 3-3/8 3~5/8 46 20,400 19,900
9/16 «591 1-3/4 3-13/16| 4-3/32 .59 25,500 24,900
5/8 .656 2 4-7/32 4=17/32 72 31,300 30,500
3/4 .788 2-3/8 5-1/16 5>7/186 1.04 44,400 43,300
7/8 .919 2-3/4 5-29/32| 6-11/32 1.42 59,700 58, 200
1 1,050 3-1/8 6-3/4 7-1/4 1.85 77,300 75,400
TABLE XIX. Type I, general purposes, class 4, 8 by 19,
jmproved plow steel, fiber cores.
——
Ropu diametar Maximua strand pitch Approximate Uncosted Galvanlzed
. waight
Nominal Acceplance AccepLance
{ocdeted) Approximate Nominal bresking Nominal bresking
(winijmum) | Maxisus | circusference | Uncoatad { Galvanized Fiber core strength| streagih | strenglh | eirength
Inchas Inchews Inchas Inchas Inches Lb/fc Lb b b Lb
1/4 0.265% 3/ 1=11/16 1=13/16 0.098 4, TUO &, 380 &, 240 4,140
5/le .128 1 2-1/8 2-9/32 .15 7,300 7,120 6,580 6,420
i/8 L1934 l-i/8 -\71/32 1-13/132 .11 10,480 10,220 9,440 4,200
116 459 1=3/8 2-31/32 3-3/16 .30 14,180 13,820 12,760 12,440
1/2 525 1-578 3-3/8 ¥-5/8 . 39 LB 460 18,000 16,620 16,200
9716 391 i=3/4 3-13/16 4=3/22 .50 273,200 22,600 10,800 20,200
5/8 656 2 &-7/32 W=177132 .61 28,8600 27,800 25,800 25,200
/4 . 788 2-3/8 5=1/16 7716 .88 41,000 40,000 37,000 36,000
1/8 919 2=3/4 5=-29/32 e=-11/32 1.20 55,400 54,000 49,800 48,600
1 1.050 1/8 6-3/4 =174 1.57 72,000 70,200 64 , 80U 63,200
1-1/8 1.181 3-1/2 7-19/22 8-5/32 .99 90,600 868,400 81,600 719,600
1-1/4 1.3)2 }-1/8 8=-7/16 $-1/18 . 2.45 114,400 108,600 106,200 97,600
1-1/8 1.444 4-3/8 9-9/32 9-31/32 2.97 134,200 130,800 120,800 117,800
I-1/2 1.375% &=1/4 t0-1/8 10=-7/8 1.%3 158,800 154,800 143,000 135,400

52

. !

{ .’

@



Downloaded from http://www.everyspec.com

RR-W--410D

000°0ES‘1 |000'0£S°1 ] DOO'OOL T | 0OO'wyL“1 0°Ty y/1-9¢ v/e-€¢ y/€-S1 0s2°S 9
000‘%6€°1 |000‘0CY' T | 000'8%S T | 000°8EGT 6° L€ 91/L-%¢ 91/1-2¢ <1 886" Y n/€~Y
000°29Z°1 [000°%62 1| 000°Z0%‘T | 000°8EYL"1 0°ve §/5-1t 8/€-0¢ 8/1-91 SLLY /1=y
000°2ET*T |000°Z91"1 | 000‘09Z T { 000'Z6Z‘1 £°0¢ 91/€1-0t | 91/11-87 8/€-£1 €9y 9/1-y
000°Z10*1 |000°8€E0‘ 1| D0OO“9ZT I 000°9ST*1 692 6 iz /1= 00zZ°Y v
000°968 000026 000°966 000°220°1 9 ¢e 91/€-42 91/5-ST v/E=11 8t6° ¢ v/e—¢
000°'88¢L 000'808 000°'9.8 000'868 9°07 g/e-62 8/5-€1 11 Si9°¢ /-t
000 ‘%89 000°20¢ 000°09¢ 000°08¢ L Ll 91/6-¢2 9r/S1-12 v/1-01 EIv't 9/1-€
000°88¢ 000" €0y 000°'%59 000°0£9 I°61 v7i%d kA %/1-02 g8/€-6 osi°t t
000°00S 000°Z18 000'y5S 000'89¢ LTl 91/51-61 91/6-81 g/s-8 888°¢ v/€=T
000°v1Y 00042y 000'09% 000°zZLy <01 8/1-8t1 8/L~91 8/L-L €I9°¢ z2/1-2
000°0%€ 000°8%¢ 000°94€ 000 98¢ 1678 91/5-91 91/e-S1 8/1-L L9t ¢ v/1-2
000°%0¢ 000°Z1¢ 000°8€¢ 000°9%¢ 66°¢L e/et-61 TE/11-91 8/5-9 1€2°¢ B/1-Z
000'7L7 000'8L2 000°00¢ 000°80¢ L9 z/1-91 t/1-¢1 v/1-9 0012 [4
qQ1 91 q1 q1 13/91 sayou] sayoug gayour sayouy sayoug
yisduaa3ie | yyBusais| yrBuaiye | yiduails 1yByom Ley aen3daa Aoy 30uU31IJWNDOIYY [ Wnwxey | (wnojuyw)
Buiyeaiq TeUWON Buyeaaq TeuruoyN 21ewixoaddy pazjueayed lerniaa sjvamixoaddy (paispao)
aouejdadoy asueidaday a0 Aey 3uey | pajwooyp Teujaoy
paieoduf
pozjusaten peieoou yo1jd puwriIlIe UNDJAE)Y 1ajsuejp adoy

*52100 13473 ‘7292168 mo[d paroadm} ‘19 4q 9 ‘¢ sse]d ‘asodand peasuad 1 odil

@

*XX angvl

0



Downloaded from http://www.everyspec.com

RR-W-410D

000°'9%9°1 [000°989°1| 000°8ZB'1 | 000'%£8"1 179y v/1-9¢ y/e-€¢ v/E-S1 052°S S
000°'86% 1 |000°9€S 1] 000°999°T | 000°90L°1 L1y 91/L-%¢ 91/1-T¢ 9 B86°Y n/E=%
000°9SE 'L |000°C6C 1| 000°905°F | 000 yus 1 VANA 3 8/5=2¢ 8/€-0¢€ 8/1-91 STL*Y /=%
000°812°1 |000'0sz T | 000*wse*T | 000'8BE"1Y £ Ee 91/e1-0t | 91/11-82 g/e-tl €9y°y n/1-y
000'880°1 |000‘9T1'L| 000'01Z 't | 00OO‘O®Z'IL 962 62 IX4 z/1-21 002" Vi
000°%96 000°886 000°'0¢0°'T | 000'860°1 0°'9z 91/€-12 91/6~$7 2/E=11 8C6°¢C v/€~¢
000°'8%8 000°0.8 000°‘TY6 000°996 Tk A4 8/e-c¢ 8/6-€2 1 $£9°¢ T/1-€
000°9€¢ 000°%S¢ 0o0‘8I8 000°BE8 G 61 91/6-€2 | 91/51-12 v/ 1-01 €Iy ¢ v/1-¢
000°Z€9 000‘8%9 000°20¢ 000'02L 9'91 n/e-12 v/1-02 8/t-6 051°€ £
000°'9¢€S 000°'6%S 000 %6S 060019 0%t 91/61-61 51/6~81 g8/5-8 BeE"Z y/€-¢
000°99Y 000°8¢SY 000°96Y 000°80S 9°11 8/1-81 8/L-91 8/t-L £29°2 2/1-2
000"Z9¢ 000'2LL 000 v0Y 000 %1y 9€°6 91/6-91 91/€-S1 8/1-L €9¢°2 v/1-2
000°92¢ 000°*y¢C 000°29¢ 000°zL€ cc'g TE/E1-ST | TE/Ti-%t 8/¢-9 1ee-e B/1-2
000°062 000262 000‘zZE 000'0tE 6€° L /191 Z/1-£1 %/1-9 001°7 r4
AJ q1 q1 qQ1 uu\n—‘— mm.._vc.—. mwsu:H ww..—u-uH mwr_u:w mm:uc.h
yiBuaais yiBuails yjBuaaise yiBduaijye IyBraa Ley aernBaa fo1 20U219JUNd2}2 | wunuyxey | (Lnupuym)
Suyyeaaq Teuuoy| Bupyeaaq Teuywoy ajemyxoiddy] pozjueayed | as(niex | ajemyxoaddy {paiapio)
aouedadoy adusjdadoy 10 4e[ Buey | paisoduy 1BUTON
pa1v0du
pIzTyUBATEY pazwodun yoi1yd pusiis LAUFXBK 1ajowetp adoy
*JYM]I 10 3102 puells IATM
‘12918 moyd pascaduy ‘19 4q ¢ ‘¢ eeeyd> *asodind yTeiausd ‘7 adLy -IXX F1GVL

54



Downloaded from http://www.everyspec.com

RR-W-410D

000°Z68‘1 |000°0%6°1 | 000'ZOTI 2 | 000'9S1°T T°9Yy w/1-9¢ y/E-L¢ y/€-61 0se-¢ S
000*2Z¢'1 |000°99.°1| 000 €16'1 | 000°296'1 Ly 91/L-%¢ 91/1-1¢ 61 886" Y y/L-y
000°85S°1 [000°86S°1 | 000°ZEL T | 000°9£L°1 voLE 8/S-2¢ 8/€-0¢ 8/1-41 STL'Y ¢/
000°z0%*1 |000°8EY T | 000°BSS‘T | 000°B6S"1 £°ce 91/€1-0€ | 91/11-8Z 8/e-tt €9%°y 9/1~%
000°15Z°1 1000°€8Z° 1| 000°06€°1 | 000°9Zy" Y 9°62 62 £t z/1-21 007y Y
000‘OTL'T [000°BET'T| QOO'ZEZ'T | 000°*w92°‘1 0°92 91/¢-L¢ 91/5-6¢ v/E-11 8L6°¢ y/e=¢€
000°%L6 D00‘666 000'z80'T | 000'011'1 LTt 8/t-c2 8/6-€1 11 Si9°¢ z2/1-¢
000°‘8%8  [000°'0L8 | GG0°'Z%6 000'996 <61 91/6-€2 | 91/S1-1Z v/ 1-01 £ry'e 9/1-¢
o00‘gze 000°9%¢ 000'808 000°'8Z8 9°91 9/€=11 v/1-02 8/€~6 0s1°€E €
000°%19 000°0€9 000°789 000°00¢ 0° vl 91/S1-61 91/6-81 8/6~8 888°7 v/~
000'21¢ 000'92¢ 000'0.S 000' %8¢ 9°11 g/1-81 8/L-91 8/L~L 29"t T/1-2
000°‘0ZY 000°0EY 000'99% 000°8LY 9€°6 91/5=-91 g1/€-¢s1 8/1-¢ £9t e ALY
000°94¢ 000° 98¢ 000'81Y 000°8ZY 1Y ZE/E1-ST | ZE/TT-91 8/5~9 1€2°2 8/1-2
000°%EC 000°Z%E 000‘04€ 000°08¢ 6L ¢ /111 Z/1-£1 v/1-9 ooL°¢ Z
Q1 q1 q1 q] 33/Q7 8ayduj s3ayauy sayou] sayau] s3yaul
yiBuaaie | yiBusiis| yj3Buaiire | yirBuaays 1ySyon Ke1 agInBaa et 2IUIIJWNII[D ( wnayXey | (URLUTW)
Buyneaaq Teumoy | Bupypaag [BUjUON s1ewyxoaddy | pazjueaied | 1erndaa ayvuyxoiaddy (pai1apio)
asueydadroy aauwydadoy 10 Ke] Buey | paiwodupn TeuTLON
pPa3IEoduy
pazjupaley pa2awodup y237d puel1ls WNLIXEY 1a3jawe)p adoy
*a¥AI ‘12338 acjd paacidmy viixa ‘¢ £q 9 ‘¢ ssey> ‘asodind yeiausd '] adAl  1IXX 34vl

55




Downloaded from http://www.everyspec.com

RR-W-410D

000°720‘T {000°9£0°Z | 000'8YZ T | 000°90€°Z $*09 z/1-ty 144 8/L-81 00€°9 9
000‘vi8‘Y fooo‘zze‘1 | 000°ZBO'Z | 000°9ET1"T 6*¢q v/E-1% v/1-0Y 8/1-81 B£0'9 v/E-6
000°'0€L"T |000*'vz2*1 | 000'CZ6°1 | 000°TL6'T 8°0S 8/L-6¢ z/1-8¢ v/1-L1 SLLts Z2/1-S
000'68S°1 Jo00'0€£9*1 | 000°992°1 | 0002181 €9y 8/1-8¢ v/€-9¢€ Z/1-91 £15°¢ »/1-¢
000*45%‘T |000'z6w'1 | 0009191 | 000°869°T D°ZY v/1-9¢ SE 9 /€=t 052°¢ s
000°Z2c'l [000'95E*1 ) 000°89%*1 | 00D0'90S"1 6° L€ T/1-%¢ v/1-¢€ <l 886" Y Y /€~y
000°‘002*1 |000'0€Z 1| 000'ZEE T | 000*99¢" ¢ 0° %€ B/S-T¢ T/1-1¢ 8/1-91 cTLy /1=y
000°'8.0‘1 |000'901°1 ] 000°861°1 | 000'BZZ1 €0t 8/L-0¢ v/€-62 B/E-€1 £9%°y w/1-9
000°296 000986 000°890°T [ 000°960° [ 6°92 62 8z Z/1-21 00Z°Y Y
000°Z58 000°yL8 000°8%6 000°ZL6 9° €2 v/1-(T v/1-92 /=11 BE6'C v/€-¢
000°9%¢ 000992 000°0€8 000'ZS8 9702 8/6-¢2 2/1-92 | SL9°¢ 2/1-€
000249 000899 000°%vZL 000*2%¢ FANA 4 B ¥ A v/e-T2 7/1-01 £Iy°¢ y/1-€
000°85S 000° LS 000079 000°9¢9 1°st v/e-12 12 g/c-6 0S¢ £
000°€LY 000°'98Yy 000'92¢ 000'0%S "2 0z v/1-61 8/¢-8 888°2 v/e-2
000°96¢ 000°90% 000°8¢CY 000°'0SY 6*01 8/1-81 /-1 8/L~L $29°Z /1=
q1 q1 q1 1 33/91 8ayoug sayoug gayou] saydug sayduy
yiduaile yi3uazls yrBuaiys | yiBuaaas ydyen Lel zerndaa et aoualajundayd | wnwyxey | (wnuwjuyaw)
Bupywaaq TeuTWON Bujyeaaq Teuwoy @1euyxolddy pazjuwaeld ae[ndai a3suxo0iddy {paaapio)
aoueldaddy aauE1daddy Ao Ler Buej | pajyeodup 18ujwoy
peirouL
paayusaieg pajeooun y217d puwils unBIXEl 2a3awrip adoy
82105 12q73 ‘12918 moyd posoidny ‘(g A4 g '9 ese{> 'vsodind [eiauad ‘7 adiy II11XY 370Vl

56




Downloaded from http://www.everyspec.com

RR-W-410D

000°'9/1°Z |00D*'ZEZ T | 000'QI%°', | 00Q‘08Y‘T 0°69 /-ty Y B/L-81 00£°9 9
000‘%10°z | 0009902 | 000‘8BEZ'Z | 000'962°2 965 w/E=-1% v/1-0% 8/1-81 §€0°9 7/E=¢
000°098*1 (000°806°1 | 000°'890°Z | 000'0Z1'Z (14 B/L-6E z/1-8¢ y/1-L1 cLLs /=g
000°01£°1 |000*ws¢*1 | 000°006°1 | 000‘B%6° 1 g6y 8/1-8¢ v/£-9¢ Z/i-91 €16°¢ v/1-§
000'%95"1 [ 000°'%09°1 | 000°8€L‘Y | 000*ZBL'I 79y v/1-9¢ 113 y/€-S1 052°¢ S
000°ZZ%*1 |000°BSY 1 | 000*08S‘T | 000'0Z9'! L'y T/1-v¢ y/1-£€ 19 886" Y Yt~y
000°882°) |000'22C 1 | 00D ZEY'T | 000‘B9Y'T 9 LE 8/5-Z¢ Z/1-1¢ 8/1-91 CZLw Z/1-y
000°8S1'T |000*881‘1 | 000‘88Z‘TL | oDO‘OZE‘1 £°€¢ 8/L-0¢ v/e-62 8/€-¢1 £9y°y Y/1-9
000°9E£0°T |000°090'1 | 000‘8BY1*Y | 000'841'1 9°62 62 82 z/1-21 00Z°Yy L]
000*916 000°0%6 000°810°1 | 000'%%0°1 0°92 w/1-LT v/1-92 w/E-11 8E6°€ v/e-¢
000' %08 000°%Z8 000" y68 000'916 22 8/€-62 /-2 0 S5t z/-t
000°00¢ 000°BI¢ 000'8L¢ 000'864 S*61 z/1-€2 v/e-12 %/1-01 £Ey g Y/ 1~€
000°'009 000919 000°999 000° %89 9°971 v/€-12 1z 8/c-6 0S1°¢€ L
000'80¢ 000°22¢ 000°99¢ 000°08S 0°%1 oz v/1-61 8/5-0 888°7 v/e-2
000'9Z% 000°9€Y 000°ZLY 000" y8y 9 1i Z2/1-81 rXACTA 8/L~t 629°¢ z/1-2
q1 ql q q1 uu\pq sayoul sayou] saYou] mwr__uc.— sayau]
y18uaais | yr8usais | yiBuazis | yiBuaays ydoa Ae1 aeyn8aa ey 32uaJ3JUN217d {unwyxey | (wnwjuym)
Buiyeaiq TeujRoN Supieaaq TeujuoN giewjxoaddy pazjuea]en 1eTn8aa 31w xoaddy (pa2aspio)
axueydaddy aduejdadoy pelvodu) Teujuoy
poziuvaies pajwodup Y2114 puelys wnu)xeR 1ajawep adoy

*O¥MI ‘12318 ao1d pasoiduy ‘1 4q g ‘9 ssB[Dd ‘3Isodind [eixsuald '] adlyl

“ALXX 2719YL

57



Downloaded from http://www.everyspec.com

RE-W-4 10D

000°205°Z |000°995°Z | 000°08L°C | 000°Z58°2 079 /-ty v 8/ {-81 00€°9 9
000'£1€'Z |000*9LE%2 ] 000°%25°2Z | 000°'0%9°T 966 v/E=1y v/ 10 8/1-81 8€0"9 v/€=¢
000°0%1°C |000‘w61°2 | Q00'BLEZ | 000'BCY'2Z S 4S 8/L-6€ T/1-8¢ y/i=t1 SiL°§ Z/1-¢
0G00'996°1 {006°910°Z { 00G'¥R1‘T | 000'0%2'2 86y 8/1-8¢ v/€-9¢ z/1-91 £16°¢ v/1-¢
000°86L'T |co0'#y8°1 | 000'966°1 | 000'8%0'Z 2°9y %/1-9¢ St 2/E-G1 052°% g
000°9€9°Y (000891 | 000'81B*T | 000'%98"1 L1y T/1-4%¢ v/ 1€ Sl 886" v/E-y
000‘z8%'1 |oo0‘0zZS T | 000°949°T | 0008891 v L 8/¢~2¢ Z/1-1¢ 8/1-91 L /-9
000 ZEL'T (0006'99C T 000'08Y'T | 000°8IS L 8/1-0¢ v/E-62 g/c-€1 £9%°y w/1-y
000°881°T {000'81Z°1 | 000°0ZE'T | 000°ySE 1 9°67 62 82 /1= 00Z'Yy V]
000‘cco'l {000'080'T | 000'0LT'T | 000'0DZ" ] D° 97 w/1-12 v/ 1-92 v/e-11 8€6°€ y/e-t
000°%926 000°8%6 006'8Z0'T [ 000'950"1 {22 8/€-52 Z/1-92 ] 519°¢ T/1-¢
000°%08 000'y28 000'v68 000'916 ¢ 6l (44 e %4 v/¢-12 /101 £1v'C v/1-¢€
000'069 000°801 000°99¢ 000°98¢ 9°91 y/e-12 12 0S1°¢ £
000°$8S 000009 000'059 000°999 0°vl (174 v/1-61 B8BC q/€-T
000°98% 000'86Y 000°0%¢ 000°v5< 911 8/1-81 /-t $79°2 z/1-1
qQ7 91 91 q1 33/91 8ayduy s3You] gayau] sayou] sayouj
yiduailze | yirBuaiis| yiBusalre | yabuaaie yBran £e1 aevndaa et aJul38Jund13d | mnmixey | (Tnwyugw)
Bugxeaiq Teuymoy Buyyeaiq TeujmoN ajvuixoiddy | pazjuwayeyg | zernBai | a3ewyxoaddy (paiapio)
3adsuedaddy 2auwydadoy p3irooug Teuymoy
pazjueares pPa18021Y) yv13d pueils wNUIXEK laysmelp adoy

*J4MI ‘12935 mord p3soadmy wilxa ‘1§ Aq 9 ‘g9 sseyd ‘escdand [eisuad ‘7 adf]

"AXX 318VL

58




|

TABLE XXVI,
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RR-W-410D

Type 11, elevator, clgss 1, 6 by 19, or class 2, 8 by 19

traction steel, fiber cores.

Rope diameter Approximate Nominal and
weight acceptance
Nominal Maximun Approximate Maximum bresking
(ordered) | (no load) | circumference | strand pitch |6 by 19| 8 by 19 | strength
Inches Inches Inches Inches Lb/fc Lb/ft Lb
1/4 17/64 3/4 1-11/16 0.10 0.09 3,600
5/16 21/64 1 2-1/8 .16 .14 5,600
3/8 13/32 1-1/8 2-17/32 .23 .20 8,200
7716 15/32 1-3/8 2-3}1/32 .31 .28 11,000
1/72 17/32 1-5/8 3-3/8 .40 .36 16,500
9/16 19/32 1-3/4 3-13/16 .51 A6 18,500
5/8 21/32 2 4-7/32 .63 .57 23,000
11/16 23/32 2-1/8 4-5/8 .76 .69 27,000
3/4 25/32 2-3/8 5-1/16 .80 .82 32,000
13/16 27/32 2-1/2 5-1/2 1.06 .96 37,000
7/8 29/32 2-3/4 5-=29/32 1.23 1.11 42,000
15/16 31/32 3 6=-5/16 1.41 1.27 48,000
1 1-1/32 3-1/8 6=3/4 1.60 l.45 54,000
1-1/16 1-3/32 3-3/8 7=3/16 £.81 1.64 61,000

TABLE XXVII.

Type I1, elevator, class 1, 6 by 19, or clase 2, 8 by 19

high=rige
-

fiher cores.

Rope diameter Approximate Nominal and
welight acceptance
Nominal Maximum Approximate Maximum breaking
(ordered) | {no load) | circumference | strand pitch |6 by 19| B by 19 strength
Inch Inch Inches Inches Lb/ft Lb/ft Lb
11716 23/32 2-1/8 =578 0.76 0.69 33,000
13/16 27/32 2=-1/2 5-1/2 1.06 .96 46,000
15/16 31/32 k| 6-5/16 1,41 1.27 60,000
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TABLE XXVIII.

Downloaded from http://www.everyspec.com

Type 11, elevator, class l, 6 by 19, or clasas 2, 8 by 19

iron, fiber cores,
Nominal and
Rope diameter acceptance
Approximate breaking
Rominal weight strength
(ordered)| Maximum Approximate Max{imum
{minimum) {{no load) |circumference |atrand pltch {6 by 19 |8 by 196 by 198 by 19
Inch Inches Inches Inches Lb/fc Lb/ft Lb Lb
3/18 13/64 9/16 1-9/32 0.06 0.05 1,300 1,000
1/4 17/64 3/4 1-11/16 .10 .09 2,200 1,800
5/16 21/64 1 2-1/8 .16 .l& 3,200 2,900
3/8 13/32 i-1/8 2=-17/32 .23 .20 5,000 4,200
7/16 15/32 1-3/8 2=31/132 .31 .28 6,400 5,600
1/2 17/32 1-5/8 3=3/8 40 .36 8,400 7,200
9/16 19/32 1=-3/4 3=-13/16 «51 46 10,600 8,200
5/8 21/32 2 4=7/32 .63 <57 12,800 11,200
3/4 25/32 2-3/8 5-1/16 .90 .82 18,200 16,000
7/8 29/32 2=3/4 5-29/32 1.23 1.11 24,800 21,400
1 1-1/32 3-}/8 6=3/4 1.60 1.45 32,000 28,000
TABLE XXIX. Type III, marine (cables), class 1, 6 by 6, deck lashing
ropes, improved plow steel, fiber core.
Lope diameter Maximuo steand pitch Uncoatad Galvanized
Hominsl Acceptance Acceplante
(ordered) AppProximate Approximate Noainsl braaking Hominal breaking
{miniwun) | Kaxioun | circumferance| Uncoatad | Calvanized weight strangth | strength | strength | streagth
Inch 1nchen Inches inches Inches th/te Lb Lb Lb Lb
/8 0.394 =178 2-17/32 2-23/32 0.18 9,960 9,720 8,960 8,740
118 439 1-3/8 -31/32 3-3/16 .25 13,480 13,140 12,140 11,840
1/2 .52% 1-3/8 3-3/8 >s/8 ]! 17,520 17,080 15,760 15,360
9/ 16 .591 1-374 »13/16 =1/18 2 22,000 21,400 19,800 19,300
3/8 658 2 4=7/32 4=17/32 .51 27,000 26,400 24,400 21,800
s 788 2-3/8 =1/186 ~7/16 .73 34,600 17,600 34,800 34,000
/8 919 2-3/4 5-29/32 6-11/32 1.00 51,200 30,800 47,000 65,800
1 1.050 »1/8 o=3/4 T=1 74 1.30 67,600 66,000 60,800 39,200
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Type II1, marine {cables), clase 2, 6 by 12, running ropes,

improved plow steel, fiber cores, galvanized.

Rope diameter

Nominal Acceptance
{ordered) Approximate Maximum Approximate | Nominal | breaking
(minimum) | Maximum [circumference | strand pitch weight strength| strength

| 1Inches Inches Inches Inches Lb/fe Lb Lb
: 1/4 0.265 374 1-13/16 0.07 3,020 2,940
5/16 328 i 2-9/32 .10 4,680 4,560
3/8 . 394 1-1/8 2=-23/32 .15 6,720 6,560
7/16 -459 i-3/8 3-3/16 .20 9,100 8,880
1/2 525 1-5/8 3-5/8 <26 11,820 11,520
9/16 .591 1=3/4 4-1/16 .33 14,900 14,520
5/8 .656 2 4=17/32 .41 18,320 17,860
3/4 .788 2-3/8 57/16 .59 26,200 25,600
13716 .853 2-1/2 5-29/32 .69 30,600 29,800
7/8 519 2-3/4 6=11/32 .80 35,400 34,600

1 1.050 3~1/8 7-1/4 1.05 46,000 44,800

1-1/16 1.116 3-3/8 7-11/16 1.19 51,800 50,600

1-1/8 1.181 3-1/2 8=5/32 1.33 58,000 56,600

1-3/16 1.247 3-3/4 8-19/32 1.48 64,400 " 62,800

i1-1/4 1,313 3-7/8 9-1/16 I.64 7i,200 65,400

1-3/8 1.444 4=3/8 9-31/32 1.99 85,600 83,400

1-7/16 1.509 4=1/2 10-13/32 2.17 93,400 81,000

1=1/2 1.575 4=3/4 10-7/8 2.36 101,400 98,800

1-5/8 1.706 5-1/8 11-25/32 2.77 118,400 115,400

1-11/16 1.772 5-1/4 12-1/4 2.99 127,200 124,000

1-3/4 1.828 5=1/2 12-11/16 3.22 136,600 133,200

1-13/16 1.903 5«-3/4 13-1/8 3.45 146,000 142,400

I-15/16 2.034 6=-1/8 14=~1/16 3.94 166,000 161,800

2 2.100 6-1/4 14~1/2 4.20 176,400 172,000

2-1/16 2.166 6-1/2 14-15/16 4,47 187,200 182,600

TABLE XXXI. Type II1, marine (cables), class 2, 6 by 12, running ropes,
phosphor bronze, fiber cores.
Rope diameter

Nominal Nominal Acceptance
(ordered) Approximate Maximum Approximate | breaking| breaking
(pinimum) | Maximum |circumference | strand pitch welght strength| strength

Inch Inch Inches Inches Lb/ft Lb Lb
1/4 0.265 3/4 1-13/16 0.075 1,470 1,440
5/16 .328 | 2-9/32 .115 2,260 2,200
3/8 . 394 1-1/8 2-23/32 .168 3,220 3,140
7/16 459 1-3/8 3-3/16 .227 4,380 4,280
1/2 .525 1-5/8 3-5/8 .295 5,640 5,500
9/16 L5391 1-3/4 4=1/16 .370 7,100 6,920
5/8 .656 2 4=-17/32 . 460 8,740 8,520
3/4 .788 2-3/8 57/16 660 12,240 11,940
i3/1e 853 i=1/2 5-39/32 .76b 14,300 13,940
7/8 .919 2=3/4 6-11/32 .895 16,600 16,180

61




RR-W-410D

TABLE XXXII.
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Type I1I, warine (cables), class 3, 6 by 24, mooring lines,

ioproved plow steel, fiber cores, (galvanized).

Rope diameter
"Nominal Nominal {Acceptance
{ordered) Approximate Maximum Approximate | breaking| breaking
(minimum) | Maxinmum | circumference | strand pitch welght strength| strength
Inches Inches Inches Inches Lb/fc Lb Lb
3/8 0.35%4 1-1/8 2-23/32 0.194 9,540 9,300
1/2 .525 I-5/8 3-5/8 L3S 15,800 16,380
5/8 .656 2 4-17/32 .54 26,000 25,400
3/4 .788 2-3/8 5=7/16 .78 37,200 36,200
13/16 .853 2-1/2 5-7/8 .91 43,600 42,600
7/8 .919 2-3/4 6-11/32 1.06 50,400 49,200
1 1.050 3-1/8 1-1/4 1.38 65,600 64,000
1-1/16 1.116 3-3/8 7~11/16 1.56 73,800 72,000
1-1/8 1.181 3-1/2 8-5/32 1.75 82,400 80,400
i-3/16 1.247 3-3/4 9-19/32 1.95 91,800 89,600
1-1/4 1.313 3-7/8 9-1/16 2.16 101,400 98,800
1-3/8 1.444 4=3/8 9-31/32 2.6l 122,000 119,000
1-7/16 1.509 4=172 10~13/32 2.85 133,000 129,600
1-1/2 1.575 4=3/74 10~-7/8 3. 11 144,600 141,000
1-5/8 1.706 5-1/8 11-25/32 3.64 169, 000 164,800
1-11/16 1.772 5-1/4 12~1/4 3.93 181,800 177,200
1-3/4 1.838 5-1/2 12-11/16 4.23 195,000 190,000
1-13/16 1.903 5=3/4 13=5/32 4,53 208,000 202,000
i-15/16 2.034 6-1/8 Ya-1/16 5.18 238,000 232,000
2 2,100 6=1/4 14=1/2 5.52 252,000 246,000
2-1/16 2.166 6-1/2 14-15/16 5.87 268,000 262,000

TABLE XXXIII.

Type II1, marine (cables), class 4, 6 by 3 by 7 spring

lay and claes 5, 6 by 3 by 19, galvanized.

Ropa diamster
Rominal Nosinsl Accaptance
{ordsrsd) Approzissts Mezizus ropes | Approzimare ! Bresking | bresking
{uinisue)| Maxisum | circumfarence | atrand plreh weight atrsngth sttength
Lnchaes Inches Inches inchas L/t 2.} Lb

Clawe &-8 by 3 by 7

172 0.52% 1-5/8 »5/8 0.22 8,940 8,720

/16 . 391 1=3/4 a=1/16 W28 1({,280 11,000

3/8 638 2 =§7/32 « 34 13,900 13,560

Y a . 788 2=-3/1 =1/16 43 i%,920 19,420

Cluse 38 b7 ) by 1

118 Q.71 1-3/4 &=11/32 0.6) 27,000 26,400
i i.450 3-ifa F=lid 88 35,000 34,200
=178 1.181 »1/2 8=-5/32 b.ld &4, 200 43,000
=174 13D )-7/8 91/ 10 1.36 54,400 53,000
1=-3/8 1.444 =3/8 $-31/32 1.66 45,600 64,000
1=-1/2 1.5715 b=3/4 10=-7/8 1.97 71,800 14,800
1-3/8 1.706 S~1/8 11-25%/32 .28 91,200 89,000
1=3/4 1.832 =1/2 12=11716 2.67 105,400 102,800
1=1/8 1.969 5~1/8 13=18/22 3.09 120,600 117,600
2 2.100 b=1/4 16=1/2 .53 137,000 131,600
2-174 2.36) 7=-1/8 16=3/16 L3%-1 172,000 168,200
=172 2.825 Y-1/8 18-1/8 $.44 212,000 206,000
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TABLE XXXV. Type II1, marine (cables), class 6, 6 by 42 tiller or hand
control, phosphor bronze, fiber cores.
Rope diameter
Nominal Nominal Acceptance
{orderead) Approximate Maximum Approximate| breaking | breaking
(minimum) | Maximum | circumference | strand pitch weight scrength | scrength
Inch Inch Inches Inches Lb/ft Lb Lb
3/16 0.201 5/8 1-9/32 0.04 760 740
1/4 .265 3/4 1-11/16 .08 1,350 1,320
5/16 .328 1 2-3/32 .12 2,070 2,020
/e .394 1-1/8 2-17/32 .17 2,960 2,BB0
7/16 .459 1-3/8 2-31/32 .24 4,020 3,%20
1/2 525 1-5/8 3=3/8 .31 5,190 5,060
9/16 . 991 1=3/4 3-13/16 .39 6,500 6,340
5/8 .656 2 47132 .48 8,000 7,800
3/4 .788 2-3/8 5-1/16 .69 11,400 11,120
TABLE XXXVI. Type IV, miscellaneous, clase 1, 5 by 19 marline—clad improved
plow steel, fiber cores.
Nominal diameter
Maximum
After diameter Maximum | Approxi~ | Nominal Acceptance
Before gserving after Approximate strand mate breaking breaking
serving | (minimum)|serving |[clrcumference piteh weight | strength | strength
Inches Inches Inches Inches Inches Lb/ft Lb Lb
/4 9/16 5/8 1-3/4 3-25/32 0.21 4,980 4,860
5/16 5/8 11/16 2 4-7/1132 .28 7,740 7,540
3/8 11/16 3/4 2-1/8 4-5/8 .36 11,100 10,820
7/16 3/4 13/16 2-3/8 5-1/18é .42 15,020 14,640
1/2 13/16 7/8 2-1/2 5-15/32 .51 19,540 19,040
9/16 7/8 15/16 2-3/4 5-29/32 .62 24,600 24,000
5/8 1 I1=-1/16 3-1/8 6-3/4 .81 30,200 29,400
3/4 1-1/8 1-3/16 3-1/2 7-19/32 1.10 43,200 42,200
7/8 1-1/4 1-5/16 3-7/8 8-7/16 1.32 58,600 57,200
1 1-3/8 1-7/16 4-3/8 9-9/32 1.70 716,000 74,100
1-1/8 1-1/2 1-9/16 4-3/4 10—-1/8 2.12 95,600 93,200
I=1/4 1-5/8 1-11/16 5-1/8 10-31/32 2.58 117,400 114,400
1-3/8 1-3/4 1-13/16 5-1/2 11-13/16 3.14 141,200 137,600
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TABLE XLIV.

Downloaded from http://www.everyspec.com

Type V, auxiliary wire strands, class 1, 1 by 7, seizing ntrand,

iron, annealed gsteel, or corrosion resistant steel.

Strand diameter Approximate weight
Approximate Nominal and
Nominal Approximate length of acceptance
(ordered) diaseter of | Maxfimum | strand on breaking
(ainimum) iMaximum wires pitch reel Per foot| Per reel strength
Inch Inch Inch Inches Feet Lb Lb Lb
1/16 5/64 0.022 3/4 5,000 0.010 50 140
3/32 7/64 .032 1-1/8 2,500 .020 50 300
1/8 9/64 042 1-1/2 1,500 .033 50 530
5/32 11/64 .052 1-7/8 1,000 .Q50 50 810

TABLE XLV. I%B?
2

V, auxiliary wire strands, clags 2, | by 19, selzing strand

operations), iron or annealed steel.

Strand diameter Approximate weight
Approximate] Nominal and

Nominal Approximate length of acceptance
{ordered) diamecter of | Maximum| strand on breaking
{(minimum) | Maximum wires pltch reel Per foot | Per reel strength

Inch Inch Inch Inches Feet Lb ib Lb

3/16 13/64 0.039 2-1/4 1,200 0.080 100 1,100

1/4 17/64 .052 3 750 .133 100 1,900

12
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TABLE XLVIY. Minimum free length of wire rope and strand for tensile test.

Size range Recommended lengthl/ -
Inch Feet (minioum)
1/66 - 1/4 2
5/16 = 3/4 4
7/8 and larger 6

1/ These langths represent clear rope between attachments.

TABLE XLVIII. Tensi{le force on wires during torsional test.

Wire diameter Tensile force
From- To- Minimum Maximum
Inch Inch Pounds Pounda
0.000 0.009 0.5 1

010 014 1.0 2

.015 .019 1.5 3

.020 .029 2.0 A

.030 .039 3.0 6

.040 .049 4.0 8

.050 .059 5.0 10

060 .069 6.0 12

.070 .079 7.0 14 —

08B0 .0B9 8.0 16

.090 .099 9.0 18

« 100 105 i0.0 20

.110 119 11.0 22

120 .129 12.0 24

.130 .139 13.0 26

. 140 .149 14.0 28

.150 .159 15.0 30

. 160 . 169 16.0 32

.170 .189 19.0 38

. 190 .209 22.0 44

.210 .229 25.0 50

.230 .249 28.0 56

TABLE XLIX., Differences in diameter.
Increase in diameter
Diameter before seizing is removed after seizing is removed

Inches Inch
0 to 3/4 1/32
13/16 to 1-1/8 3/64
1-3/16 to 1-1/2 1/16
1-9/16 to 2-1/4 3/32
2-5/16 and larger 1/8
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TABLE L. Wire rope and strand constructlon for constructions commercially available. - Cuntlinued
inside Outside inter-| Outside Total
Around inter- medfate wires wires Wireg|wires
Center |center [Inside|mediate|Filler 1 per in
Construction |wires |wires |wires [wires wires Small | Large |Small|Large|strand|rope Stzesl/ Type of lay
B-Ffller- 1 - 5 - 5 - 10 - 10 31 186 |1/2 tnch Right or left
wlre~-Seale and larger tegular or
lang
8-Filler-~ 1 - 3 - 8 - 16 - 16 49 | 294 [1/2 Inch Right or left
wire-Seale and larger regular or
lang
9-Seale- ] - 8 8 - 8 8 - 16 49 294 |2 Lnch and Right or laft
Warcington larger regular or
Secale lang
Type I, gencral purpose, class 4, B by 19

1-Two I - ] - ~ - - - 12 19 152 y1/4 Inch Right regular
operatlon only
2-Warrington H - & - - - - 6 6 1% i52 AllL Right repular
}-Seale 1 - 9 - - - - - 9 19 152 All Ripht regular
4-Fitler 1 - 5 - 5 - - - 10 21 168 |7/16 Inch Right regular
wire and larger
4-Filler 1 - 6 - 6 - - - 12 35 | 200 |7/16 Lnch Right regular
wire and larger
S5-Warrington- | - 5 - - 5 5 - 10 26 | 208 |3/8 inch Right regular
Seale and larger

See footnotes at end of table.
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SH 12658

FIGURE 1. Fiber core.

SH 12660

FIGURE 3,

Independent wire-rope core

(IWRC).
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SH 12659

FIGURE 2.

Wire-strand core.

SH 12661

FIGURE 4.

LEFT LANG LAY

Lays in wire rope.
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SH 12662

FIGURE 5. Tvpe 1, general purpose,

class 1, 6 by 7.

SH 12663

FIGURE 6.

Type 1, general purpose,

5H 12664

FIGURE 7.

classs 2, construction 1,
6 by 19 (2 operations).

Type 1, general purpose, class 2, construction 2, 6 by 19

(Warrington) and type 11, elevator, class 1, construction 1,

6 by 19 (Warrington).
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S 12565

FIGURE 8. Type 1, general purpose, class 2, construction 3, 6 by 19 (Seale).
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SH 12666

FIGURE 9. Type I, general purpose, class 2, counstruction 4, 6 by 19
(Filler wire), and type 11, elevator, class |, construction
2, 6 by 19 (Filler wire),.
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SH 12667

FIGURE 10. Type 1, general purpose, class 2, construction 5, 6 by 19
{(Warrington—-Seale), and tvpe II, elevator, class 1,
congtruction 3, 6 by 19 {Uarrington—-Seale).
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SH 12668

FIGURE 11.
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SH 12669

Type 1, general purpose, FIGURE 12, Tvpe I, general purpose,

class 3, construction 1, clags 3, construction 2,

6 by 37 (3 operations). 6 by 37 (2 operations).

SH 12670

FIGURE 13. Type I, general purpose, class 3, construction 3, 6 by 37

(Seale) (2 operations),
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Sii 12671 SH 12672
FIGURE 14, Type 1, general purpose, FIGURE !5.. Type I, general purpose,
class 3, comstruction 4, class 3, construction 3,
6 by 37 (Filler wire). 6 by 37 (Seale=Warrington).
SH 12673

FIGURE 6, Type 1. general purpose, class 3, construction 6,

6 by 37 (Warrington-Seale).
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SH 12674 S1 12675
FIGURE 1l7. Type I, general purpose, FIGURE 18. Type I, general purpose,
class 3, construction 7, class 3, construction 8,
6 by 37 (Seale-Filler 6 by 37 (Filler wire-
wire). Seale).

—

SH 12676

FIGURE 19. Type 1, general purpose, clases 3, construction 9,
6 by 37 (Seale-Warrington-Seale).
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SH 12677

FIGURE 20. Type !, general purpose,
clags 4, construction 1,
8 by 19 (2 operations) and

type 11, elevator, class 2,

construction I, 8 by 19
(2 operations).

SH 12679

FIGURE 22, Type 1, general purpose,
class 4, construction 3,
8 by 19 (Seale) and type
IJI. elevator, class 2,
construction 3, B by 19
{Seale),
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SH 12678

FIGURE 21. Type I, general purpose,
class 4, construction 2,

8 by 19 (Warrington) and
type 11, elevator, class 2,
construction 2, 8 by 19
(Warrington).

SH 12680

FIGURE 23. Type 1, general purpose,
clase 4, constructicn 4,
B by 19 (Filler wire) and
type I1, elevator, class 2,
construction 4, 8 by 19
(Filler wire).
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SH 12681 SH 12682
FIGURE 24, Type 1, general purpose, FIGURE 25. Type 1, peneral putrpose,
class 4, construction 5, class 5, 6 by 6l.
8 by 19 (Warrington-Seale)
and type II, elevator,
class 2, construction 5,
8 by 19 (Warrington-Seale).
o
SH 12683 SH 12684
FIGURE 26. Type I, general purpose, FIGURE 27. Type I1l, marine {cables),
class &, 6 by 91. class I, b by 6, {(deck

lashing ropes).
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St

FIGURE 28.

12687

FIGURE 30.
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SH 12646

Type IIl, marine (cables), FIGURE 29.

class 2, 6 by 12 (running
ropes).

12688

SH
Type 111, marine {(cables), FIGURE 31.
clase 3, & by 24 mooring
lines, construction 2,
(Warrington).

111
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e® ‘ N :} Jx - F)
e T Lm0 .
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Type II1 marine {(cables),

clags 3, 6 by 24 (mooring
lines), construction 1,
(2 operations).

Type 111, marine {cables),
class 3, 6 by 24, (mooring
lines), construction 3, |
(Seale). |
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SH 12689 SH 12690
FIGURE 32. Type 11I, marine (cables}, FIGURE 33. Type IIT1, marine (cablesn),
clasg 4, 6 by 3 by 7 class 5, 6 by 3 by 19
spring leay. spring lay, comnstruction 1

(2 operations).

SH 12691 ' SH 12692
FIGURE 34, Type II1, marine (cables), FIGURE 35. Type III, marine (cables),
class 5, 6 by 3 by 19 class 5, 6 by 3 by 19
spring lay, construction 2, spring lay, construction 3,

(Warringeron). {Seale).
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Type 111, marine (cables),
clags 6, & by 42 ciller
or hand control ropes.

SH 12695
FIGURE 38.

Type IV, miscellaneous,
clasg 1, 5 by 19 (marline-
clad), construction 2

(Hnrrington).

113
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Type IV, miscellaneous,

class 1, 5 by !9 (marline-

clad), construction 1
{2 operations).

SH [2696
FIGURE 39.

Type IV, miscellaneous,

clags 1, 5 by 19 (warline-

cled), construction 3,

(Filler wire).




Downloaded from http://www.everyspec.com

RR-W-410D

SH 12697 SH 12698

FIGURE 40, Type IV, miscellaneous, FIGURE 41.
class 2, 18 by 7
rotation-registant.

Type 1V, wmiscellaneous,
class 3, flattened
strand. construction 1,
6 by 25, style B,

SH 12699

SH 12700
FIGURE 42. Type IV, miscellancous, FIGURE 43,

Type 1V, migecellaneous,
clasg 3, flatiened class 3, flattened

strand, construction 2, atrand, construction 3,
6 by 30, style G. 6

6 by 27, style H.
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sn 12701

FIGURE 44, Type IV, miscellanecus, clase 3, flattened strand,
construction 4, 6 by 31, style V.

St 12702

FIGURE 45. Type IV, miscellaneous, class 4, construction 1,
8 by 19 rotation resistant (Seale) .
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SH 12703

FIGURE 46.

SH 12704

FIGURE 47.

Downloaded from http://www.everyspec.com

Type IV, miscellaneous, class &, construction 2,

8 bv 19 rotation resistant (Filler wire).

Type 1V, miscellaneous, class 4, construction 3,
B by 19 rotation resistant (Warrington-Seale).
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FIGURE 48.

58 12707
FIGURE 50.
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OOO

Type V, auxiliary wire

strands, class 1,

! by 7 seizing etrand.

Type V1, small cords,

class 1, 3 by 7.

RR-W-4)10D

OOQOO
SH 12706

FIGURE 49. Type V, auxiliary wire
strands, class 2,
1 by !9 seizing strand
(2 operations).

SH 12708

FIGURE 51. Type VI, small cords,
class 2, 7 by 7.

SH 12709

FIGURE 52.

Type VI, small cord, class 3,

7 by 19 (2 operations).
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VHIS GIVES CORRECT
DIAMETER

INCORRECT way
THIS DQES NOT GIVE
CORRECT DIAMETER

SH 12710

FIGURE 53. Determination of the wire rope diameter.
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