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1. GENERAL

1.01 T h is section provides information on th e
types and sizes of wi re rope most ~enerally

used and on t he care, inspect ion . and lubric a t ion
of t he rope.

1.02 T his sec t ion has bee n reis s ued to include
in fo r ma t ion on Hvtype wi re rope . t o a d d

illu stration s a n d in fo r m a t ion o n th e r equ ir ed
inspect ions , and to rev ise th e ma ximum safe working­
loads . Since this is a g e neral r evisjon , arrow s
ordinari ly used to indicate changes a re omi tted ,

1.03 Wire rope is us ed primarily as winch line
for pow er winches and may . the re fore, he

subjected to r elat ive ly h ig- h loads in n orrn a l
const ruction opera tio ns. Safe ope rations require
con stan t c a re t o mainta in th e stre ngth and
serviceability of wire rope.

1.04 Wh en used with th e winch and ot her pieces
of co ns t r uct io n appara tu s , wire rope is

2. SAFETY PRECAUTIONS

2.01 \\ ' hc n using wire ro pe . obse rv e a ll s ufe ty
preca ut ions pertaini ng to the wire 1'01'(' and

to the ap para tus wit h whic h it is used.

2.02 Do not exceed t he rated loa d cap a cit y of
th e wire ro pe and associat ed appa ra tu s,

2.03 A t t he s tart of e ac h davs ope ra t iou s ,
t ho roug-hl~' ins pec t t he wir e rope an d a ll

eyes in accorda nce wit h th e ms t ruc t ions in Pa rt
!.l . Defectiv e eves and rop e se ct ions s ha ll he cut
out and di scarded before performing an~ work
operations ,

2.04 Pr io r to hpa \"y pul ls 0 1' difficul t ope ra tions
with t he w inch, che ck the wire r op e for

any major damage which migh t ha ve occu r red since
the las t inspecti on a nd insp ect the rig~in~ involved
for s t a b ility , s t re ng-th, an d co nd it ions like ly til
cause damage to the rope as the operation progress es .

2.05 Avnid b e nriili g' wi rc r o pe around sharp
corners.

2.06 Never pull a loa de d w inch line ov er a
smtiouary s uppor t.

2.07 A ll pers onne l sh a ll be ca re f u l t o pla ce
th emselv es in a position so as to avo id being

struck b~' th e rop e 0 1' a ny part of t he ril!:j!ing
employed. shou ld t he rop e brea k or any part of
the apparatus fail. It is pa rti cula r ly impor tant to
avoid th e insid e of th e ang- Ie formed by th e winch
line, when pull ing- at an a ng-II' or ma king a double
line pull.

2.08 Do no t pla ce ha nd s on w inch lines beinjr
moved b~' the win ch and wit hin arm 's rea ch
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to any sheave , guide, guard, etc. These precautions
should be carefully observed.

2.09 Wire rope clamps should never be used to
form an eye in wire rope, since the clamps

have a tendency to weaken the line.

2.10 Leather gloves shall be worn when handling
wir e rope to pre vent cu ts and puncture

wounds resulting from broken wires.

2.11 Eye protection shall be worn when cutti ng
wire rope and while forming and serving

eyes.

2.12 Winch lines shoul d be kept evenly laid on
the winch drums to avoid the damage caused

by the incoming rope pulling down through the
layers of rope already on the drum .

2.13 Wire rope shall be spliced only when forming
an eye.

2.14 Blocks having sharp edges or nicked sheaves
shall not be used.

3. DESCRIPTION

3.01 Wire rope recommended for all applications
will be of preform ed, improved plow steel

(IPS) grade or extra improved plow steel (EIPS)
grad e with eith er a fibr e core, independent wire
rope core (IWRC), or coreless.

3.02 Preformed wire rope is made with the
st rands and wires preformed into the shape

they will ass ume in the finished rope. Preforming
of wire rope facil ities ease of handling, form ing
of eyes, smoothness of drum winding , prevents
unraveling, and minim izes th e porc upine effect
when wires become broken.

3.03 The numbe r of stra nds and wires in th e
rope will vary accord ing to the diameter,

tensile st rengt h, and flexibility of the rope. (See
Fig. 1.)

Pall. 2

Fig. l-Wlr. Rop. Compon.nll

3.04 Improved plow steel (IPS) grade and extra
improved plowsteel (EIPS) grade designations

for wire rope indicate the degree of hardness given
the wires of the rope dur ing the manufactu ring
process.

3.05 Fibre core rope is made with a fibre core.
It is flexible, easy to handle but is subject

to crushing, rotation , displacement , and distortion
of the strand.

3.06 Independent wire rope core (IWRC) type has
greater strength than the fibre core rope

but it is less flexible and subject to rota tion. Its
principle advantage is its resistance to crushing
and distortion.

3.07 Coreless wire rope has no center core.
During manufacture the strands are swaged

or compressed resulting in a smoother outer surface.
The smoother surface minimizes wear on sheaves
and blocks. It is highly resistant to wear , kinking,
distortion, and has better nonrotating properties
than conventional fibre or independent wire core
rope.

4. AVAILABLE TYPES AND MAXIMUM LOADS

4.01 The available types and sizes of wire rope
are listed in Table A along with the maximum

safe working load in pounds. The sa fe working
load represents the breakin g strength of the wire
rope when new with a safety factor of 3.5 and
applies to wire rope of the IPS and EIPS grades
only.
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TABLE A

MAXIMUM SAFE WORKING LOAD OF WIRE ROPE

DIAMETER AND MAXIMUM SAFE
WORKING LOAD IN POUNDS

TYPE CORE GRADE
3/16 1/4 5/16 3/8 7/1 6 1/2"

B Fibre IPS 900 1600 3500 4700

C Fibr e IPS 2400

D* Fibre IPS 1200

E (lWRC) IPS 170 0 38 00 5100

E (lWRC) EIPS 1900 43 00 580 0

F Fibre IPS 1500 2300 3300

G (IWRC) IPS 6600

G (l WRC) EIPS 7600

H Ca reless EIPS 6500

* Galvanize d Aircraft Cord

5. GENERAL USES AND ORDERING INFORMATION

5.01 The purpose for which the various types of
wir e rope a re gen era lly used is out line d

below:

0 ) Ty pe B - For us e on t r uck winch es not
eq uipped wit h a win ch rop e winde r and

where a fibre rope core is satisfactory. Available
with approved 6-inch eye in 3/ 8 and 7/ 16 diameters .

(2) Type C-Primar ily for use with the prelasher,

(3) Type D - For us e on the CR co llaps ible
power reel and spools of the RS power reel.

(4) Type E-Intended for use on t ruck winches
equipped with a winch rope winder , or where

the use of IWRC rope is desirable beca use of
higher crush resistan ce and ava ilable with approved
8-inch by 4-inch eye at one end.

(5)~ fl'ype F - For use on power craft cable puller.

(6) Type G-Furn ished in 400 foot lengths with
or without ap prov ed 8-inch b~' 4-inch eye .

For use on cable delivery t rucks.

(7) Ty pe H-Intended for use on truck winches
equ ipped with winch rope winder which is

us ed for ma ki ng long high tens ion pulls of
underg round cab le or where a wir e rop e with
res ista nce to rotat ion , kinking , and wear is
des irab le. Ca n be ord ered with or wit hout an
approved 8-inch by 4-inch eye.

Ordering Information

5,02 Orders should be worded as follows:

• (Q ua nt ity) F t , r ope, wi re (B ,C,D, or F )
(Diamete r as 3/ 8 in.) (with or without eye)

• (Qua nti ty ) Ft, rOIJ e, wire, E (Diame te r as
3/ 8 in.) (IP S or EIPS) (with or without eye)

• (Quantity) Ft , rope , wir e G (400) ft (I PS
or EIP S) (with or without eyes)
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• (Quantity) Ft , rope, wire H (with or without
eye)

6. CARE IN HANDLING

6.01 Ext reme care is requir ed to prevent damage
to the rope or individual wires which would

affect the overall stre ngth and serviceability of
the rope.

6.02 Never exceed the working limitations of the
rope.

6.03 The format ion of kinks s hould a lways be
prevented as this displaces the strands and

wires from their orig ina l position in relation to
each oth er , causing se vere ben ding and unequal
tensions in .the strands. This distortion and wire
displacement can not be corrected even under high
ten sion and a permanent weak point rema ins in
the rope. Disp laced or rais ed wir es ind icate a
pr e viou s kink but will not sh ow th e damaged
condition of the inside wires of the rope.

6.04 Th e rope s hould never be pull ed around
sha rp corne rs, such as the rear end of the

t ruck bed, but should be passed through a sta ndard
snatch block or over a sta ndard spindle sheave.

6.05 Wir e rop e s hould never be pu lled over a
nonrotating support , such as a spindle bar ,

a pin, or a n ino perat ive she a ve . Thi s pract ice
causes seve re abras ion to the outer strand wires.
A proper ly ope rat ing sheave or s natch block is
essent ial to safet y and to long se rvice life of the
rope.

6.06 The use of worn sheaves, or sheaves with
flat groo ves , s hould be avoided since th ey

do not provide s uff icient support to prev ent the
distortion and flatten ing of the rope as it passes
over the sheave. Sheaves having nicked or broken
flan ges are likely to cut or oth erwi se injure the
rope and shall not be used.

6.07 Obtain the best possible alignment of sheaves
for an y work operation . This will red uce

abrasion and prolong the life of the rope and the
sheaves .

6.08 An even distribution of wire rope coils over
th e win ch dru m is es se nt ia l to smooth

operation and prevent s the rope from either cutting
down through or crushing other coils on the drum
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with res ulta nt damage to the rope and difficulty
in pulling the line off.

6.09 Wire rope sha ll not be sp liced , except to
form eyes .

7. CUTTING OF WIRE ROPE

7.01 Wire rope may be cut using a cold chisel
or a standard strand cutte r.

7.02 Whe n using a cold chis el , wrap the rope
with a continuous layer of friction tap e for

abou t 4 inches centered over the place to be cut,
and cut through the tap e.

7.03 When using a strand cutter, place several
wraps of tape on both sides of the point to

be cut. The tape helps to maintain the shap e of
the rope but does not interfere with the action of
the str and cutter .

7.04 Safety glasses must be worn when cutting
wire rope .

8. LUBRICAnON

8.01 Wire rope is thoroughly impr egnated with
lubr ica nt at th e fac tory . Th e need for

additional lubr icant during th e life of the rope
depends largely upon its length of se rvice and the
type of severity of the operations performed with
it. Telephone construction work is severe service
for wire rope and , in most cases, the rope will be
worn or damaged to a degree se r ious enough to
requ ire disca rding it before additional lubr icat ion
is necessary.

8.02 Ropes shall, howev er, be lubricated when
they show evidence of corros ion.

8.03 Ropes to be lubricated sha ll be cleaned to
th e extent that they are fr ee from cak ed

dirt, gr it, sand, etc.

8.04 To lubricat e a rope pull it from the drum,
spread it carefu lly on the ground, and after

it has bee n cleaned, rewind it slowly under tension:
App ly a light coa t of lubr ican t with a swab or
bru sh where th e rope contacts the winch dru m.
At th is point , the rope is bending around the dru m
and the strands have a tendency to spread slightly
thus allowing the lubricant to penet rate to the core
of the rope.



8.05 Light bodied wire rope lubricants containing
rust inhibitors are commercially available

for this purpose.

9. INSPECTION

9.01 Wire rope shou ld be subj ect ed to freque nt
observatio n by all pers onnel using it. Any

craftsperson noticing a questionable portion in the
rope s ha ll repo rt it in accordance with local
procedu res for a thorough inspection and remova l
from service if necessary.

9.02 The primary cause for removal from service
of a wire rope, or any section thereof , is

wear due to abrasion, corrosion and rust, broken
wires , kinks , crushed spots, lJ. exposure to heat
serious enough to anneal and weaken the rope.

9.03 Wear is usually the result of normal operating
procedures although either excessive or

localizedwear may result from the use of unsatisfactory
sheaves or improper use of the rope. (See Fig. 2.)

Worn rop e, usually Ind icated by flat spots on the outer w ires
as shown. ThiS d oes not apply to type H rope wh ich Is
des igne d w it h flats on the outer w ires.

Fig. 2-Wire Rope Weor
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9.04 Corrosion and rust from normal atmosphere,
salt, fog , acid , or alk al i as evide nced O :J

the rope surface in the form of rust and pittin g
of the wires, may eat into the center of the rope
and damage it. It is difficult to es t ima te the
remaining st rength of the rope thus affected.

9.05 Any portion of wire rope where the thickness
of the oute r wires has been reduced to

two-thirds or less of the original thickness, regardless
of cause, shall be removed from service.

Caution: Tape H coreless rop e is designed
with flat outer wires to increase fatigue
strength. Th is must be taken into account
when measuring outer wire diameter.

9.06 The diameter of a wire rope is the diameter
of a circle that will just enclose all of the

strands . The .correct diameter is th e greatest
diameter of the wire rope as illustrated in Fig. 3.

Poge 5
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CORRECT WAY
This gi ves correct
diam eter .

INCORRECT WAY
This does not give
correct diameter.

Fig. 3-Measuring the Diameter af Wire Rape

9.07 Broken wires, usua lly caused by kinks , sharp
bends, and strains due to normal rope usage,

are difficult to detec t in prefo rmed rope since the
broke n wires tend to remain in their normal position
in the rope. This necessitates greater care during
rope inspections to locate the broken wires.

9.08 In examining the rope it is advisable fir st
to make a complete ge nera l inspection in

o rde r to de te r mi ne t he sectio ns that are in
questionab le condition. These sect ions can then
be examined more carefully and the cctual broken
wire count by stra nds per rope lay can be made.
The length of the rope in which one strand makes
one complete revolution of the rope or , in ot her
words, one complete spiral, is ter med a rope lay.

9.09 Wir e rope will be considere d unsafe and
removed fro m se rvice if the re are ten or

Page 6 .

more broken wires in anyone rope lay or five or
more broken wires in one strand in anyone rope
lay. (See Fig . 4.)

23 4 567 8 9 10

R ope Is unsa fe for fur t her use if there are fiv e broken w ires In one
stran d (2 , 3 . 4 , 5, 6) or .1 to tal of 10 br oken w ires in all strands '0
an y one rop e lay. ( 1 th roug h 10 . Inc lusive. )

Fig. 4-tnspection of Wire Rape far Braken Wires



9.10 Three scheduled inspections, daily, periodic,
and semiannual should be made of all wire

rope. These ins pectio ns vary in the degree of
thoroughness as outlined in the following paragraph
and should be made at the intervals recommended
or sooner s hould the general appearance of a
particular rope indicate the need for morefrequent
or more thorough inspections.

9.11 A daily inspection should be made , by the
craftsperson or designated person, of the

portion of wire rope to be used in the daily work,
prior to the start of work operations.

9.12 A periodic inspection should be made of the
enti re rope by the craftspe rson or designated

person.

9.13 The Motor Vehicle Department should measure
the wire rope for wear as out lined in 9.05,

on a periodic basis. Frequency should be determined
by the condition and app ea rance of th e rope or
when da ily and period ic inspections reveal signs
of wear.

9.14 Detail s describing inspect ions ar e as follows:

(1) Daily inspection (craftsperson or designated
person):

(a) This inspection should cover the eye and
the portion of the rope used most extensively

in daily work ope ratio ns . Shoul d a longer
lengt h be requir ed for a parti cular opera tion,
the length to be used will be inspected before
using .

(b) Th e eye will be inspected fo r wea r ,
corrosion, broken wires, loose serving, or

swag fittings.

(c) Th e rop e will be insp ected fo r wear ,
corrosion, brok en wires , cru sh ed spots ,

kinking, or damage from heat.

(d) Any questionabl e section will be inspected
thoroughly for signs of internal damage.
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If there is any question of safety or serviceability
of the wire rope, rem ove that portio n from
service.

(e) Any evidence of extreme wear or pitting
should be reported to the Motor Vehicle

Department so the diameter of the wire rope
can be measured and removed from service
if it does not meet the requi rements of this
section .

(2) Periodic inspection (craftsperson or designated
person ):

(a) This inspection should cover the en tire
length of wire rope and eye as outlined

for the daily inspection.

(b) Inspection interval should be dete rmined
by severity of service, weather conditions,

or exposure to corrosive atmosphere.

(3) Se m ian nual inspection (Motor Ve hic le
Departme nt):

(a) This inspection of the wire rope for wear
or pitting will be done on a periodic basis

and when advised to do so by the Construction
Forces . The wire rope will be measured as
outlined in 9.05 of th is section. The wire
rope or effected portion of it will be removed
from se rv ice if it does not meet these
requ irements .

(b) Under adverse conditions the frequency
of t his inspection should be increased

depending upon the severity of service of the
rope or the exposure to corrosive atmosphere.

(c) This inspect ion will usually indicate some
wear at the eye end of the rope. If the

rope is in good condition and is to remain in
se rvice, it would be ad visab le to reve rse it
on the drum so the wear is evenly distributed
along the entire length.
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