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PREFACE 

The series of manuals on techniques describes procedures for planning and 
executing specialized work in water-resources investigations. The material is 
grouped under major subject headings called “Books” and further subdivided into 
sections and chapters. Section A of Book 3 is on surface water techniques. 

The unit of publication, the Chapter, is limited to a narrow field of subject 
matter. This format permits flexibility in revision and publication as the need 
arises. Chapter A21 of Book 3 (TWRMA21) deals with stream-gaging cable- 
ways. 

Provisional drafts and chapters are distributed to field offices of the U.S. 
Geological Survey for their use. These drafts are subject to revision because of 
experience in use or because of advancement in knowledge, techniques, or 
equipment. After the technique described in a chapter is sufficiently developed, 
the chapter is published and is for sale by the U.S. Geological Survey, Informa- 
tion Services, Box 25286, Federal Center, Denver, CO 80225. 

Reference to trade names, commercial products, manufacturers, or distribu- 
tors in this manual constitutes neither endorsement by the U.S. Geological 
Survey nor recommendation for use. 
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GLOSSARY OF TERMS 
[The following terms are defined as they apply to stream-gaging cableway system] 

A-frame. A structure to elevate and support a cable. 
Anchor. A structure connected to end of cable to hold cable in place under tension. Usu- 

ally concrete or rock. 
Area, metallic. Sum of the cross-sectional areas of all the wires in a wire rope or strand. 
Backstay. A wire rope guy used to support an A-frame, or other support structure, leading 

from the top of the support to an anchorage. 
Breaking strength. The ultimate load at which a tensile failure occurs in the sample of 

wire rope being tested. (Note: The term “breaking strength” is synonymous with 
actual strength.) 
(1) Minimum acceptance strength is that strength that is 2 l/2 percent lower than 

the catalog or nominal strength. This tolerance is used to offset variables that 
occur during sample preparation and actual physical test of a wire rope. 

(2) Nominal strength is the published (catalog) strength calculated by a standard 
procedure that is accepted by the wire rope industry. The wire rope manufacturer 
designs wire rope to this strength, and the user should consider this strength 
when making design calculations. 

Bridge socket. A wire rope or strand end termination made of forged or cast steel that is 
designed with baskets-having adjustable bolts-for securing rope ends. There are 
two styles: (1) the closed type has a U-bolt with or without a bearing block in the U 
of the bolt and (2) the open type has two eyebolts and a pin. 

Bright rope. Wire rope fabricated from wires that are not coated. 
Cable. A term loosely applied to wire rope, wire strand, and electrical conductors. In the 

context of a USGS stream-gaging cableway, it refers to the system’s main support 
rope for cable-car operation. 

Cableway. Aerial conveying system for transporting personnel and equipment along a 
suspended cable above a river. 

Catenary. A curve formed by a strand or wire rope when supported horizontally between 
two fixed points; for example, the main spans on a cableway. 

Certification. Documentation provided by manufacturer that demonstrates that wire rope 
meets minimum acceptance strength. 

Circumference. Measured perimeter of a circle that circumscribes either the wires of a 
strand or the strands of a wire rope. 

Clip. Fitting for clamping two parts of wire rope to each other. 
Concrete anchor. A large block of concrete used to hold a cable in place under tension. 
Constructional stretch. The stretch that occurs when the rope is tensioned. It is due to 

the helically laid wires and strands creating a constricting action that compresses the 
core and generally brings all of the rope’s elements into close contact. 

Core. The axial member of a wire rope about which the strands are laid. 
Corrosion. Chemical decomposition of the wires in a rope through the action of moisture, 

acids, alkalies, or other destructive agents. 
(1) Light corrosion. Rust showing without pitting of the material. Strength loss is 

less than 1 percent. 
(2) Mild corrosion. Rust with minor pitting; less than 5 percent surface pitted. 

Strength loss is less than 5 percent. 
(3) Moderate corrosion. Rust showing, with 10 to 30 percent of surface pitted. 

Strength loss is less than or equal to 10 percent. 
(4) Severe corrosion. Rust showing, with 30 to 60 percent of the surface pitted. 

Strength loss exceeds 10 percent and possibly is as high as 25 percent. 
(5) Extreme corrosion. Rust showing, with 100 percent of the surface pitted; no 

original surface remaining between pits. Strength loss in many cases exceeds 50 
percent. 
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Design factor. In a wire rope, the ratio of the nominal strength to the total working 
(design) load. 

Design load. Nominal (catalog) strength divided by the design factor. Also known as 
Working load. 

Diameter. A line segment that passes through the center of a circle and whose end points 
lie on the circle. As related to wire rope, it is the diameter of a circle that circum- 
scribes the wire rope. , 

Dog-leg. Permanent bend or kink in a wire rope caused by improper use or handling. 
End termination. The treatment at the end or ends of a length of wire rope, usually made 

by forming an eye or attaching a fitting, designed to be the permanent end termina- 
tion on the wire rope that connects it to the load or anchor. 

Extra extra improved plow steel rope. A specific wire rope grade. 
Extra improved plow steel rope. A specific wire rope grade. 
Factor of safety. In the wire rope industry, term originally used to express the ratio of 

nominal strength to the total working load. The term is no longer used because it 
implies a permanent existence for this ratio when, in actuality, the rope strength 
begins to reduce the moment it is placed in service. See Design factor. 

Fatigue. As applied to wire rope, term usually referring to the process of progressive fail- 
ure resulting from the bending of individual wires. These fractures may and usually 
do occur at bending stresses well below the ultimate strength of the material; it is not 
an abnormality although it may be accelerated due to conditions in the rope such as 
corrosion. 

Fiber core. Cord or rope of vegetable or synthetic fiber used as the axial member of a 
rope. 

Filler wire. Small spacer wires within a strand that help position and support other wires. 
Also the name for the type of strand pattern using filler wires. 

Fitting. Any functional accessory attached to a wire rope. 
Galvanized. Zinc coating for corrosion resistance. 
Galvanized rope. Wire rope made of galvanized wire. 
Galvanized strand. Strand made of galvanized wire. 
Galvanized wire. Zinc-coated wire. 
Grade. Wire rope or strand classification by strength and (or) type of material, such as 

improved plow steel, type 302 stainless, phosphor bronze. It does not imply a 
strength of the basic wire used to meet the rope’s nominal strength. 

Guy line. See Backstay. 
Improved plow steel rope. A specific grade of wire rope. 
Independent wire rope core (IWRC). A wire rope used as the axial member of a larger 

wire rope. 
Inner wires. All wires of a strand except the outer or cover wires. 
Lay. (1) The manner in which the wires in a strand or the strands in a rope are helically 

laid or (2) the distance measured parallel to the axis of the rope (or strand) in which 
a strand (or wire) makes one complete helical convolution about the core (or center). 
In this connection, lay is also referred to as Lay length or Pitch. 

Lay, types. 
(1) Right lay. The direction of strand or wire helix corresponding to that of a right- 

hand screw thread. 
(2) Left lay. The direction of strand or wire helix corresponding to that of a left- 

hand screw thread. 
(3) Cross lay. Rope or strand in which one or more operations are performed in 

opposite directions. A multiple operation product is described according to the 
direction of the outside layer. 

(4) Regular lay. The type of rope wherein the lay of the wires in the strand is in the 
opposite direction of the lay of the strand in the rope. The crowns of the wires 
appear to be parallel to the axis of the rope. 
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(5) Lang lay. The type of rope in which the lay of the wires in the strand is in the 
same direction as the lay of the strand in the rope. The crowns of the wires 
appear to be at an angle to the axis of the rope. 

(6) Alternate lay. Lay of a wire rope in which the strands are alternately regular and 
lang lay. 

(7) Alberts lay. An old, rarely used term for lang lay. 
(8) Reverse lay. Another term for alternate lay. 
(9) Spring lay. Not definable as a unique lay; more properly, it refers to a specific 

wire rope construction. 
Lay length. See Lay (2). 
Messenger cable. Galvanized rope used as support for aircraft warning markers or other 

special purposes. 
Modulus of elasticity. Mathematical quantity expressing the ratio, within the elastic limit, 

between a definite range of unit stress on a wire rope and the corresponding unit 
elongation. 

Nominal strength. Values calculated by standardized, industry-accepted procedures. 
Also known as Catalog strength. Designers should base calculations on these val- 
ues. 

Prestressing. An incorrect reference to Prestretching. 
Prestretching. Subjecting a wire rope or strand to tension prior to its intended application 

for an extent and over a period of time sufficient to remove most of the Construc- 
tional stretch. 

Rated capacity. The load that a new wire rope may handle under given operating condi- 
tions and at an assumed Design factor. 

Regular lay rope. See Lay, types. 
Reserve strength. The strength of a rope exclusive of the outer wires. 
Reverse lay. See Lay, types. 
Right lay. See Lay, types. 
Safety factor. See Design factor. 
Safe working load. Potentially misleading term, now in disfavor. Essentially, it refers to 

that portion of the nominal rope strength that can be applied either to move or to sus- 
tain a load. It is misleading because it is valid only when the rope is new and the 
equipment is in good condition. See Rated capacity. 

Sag. (1) The sag of a rope in a span, usually measured at midspan as the distance from the 
chord joining the tops of the two supports or (2) any deviation from a straight line. 

Seize. To make a secure binding at the end of a wire rope or strand with Seizing wire or 
other means. 

Seizing wire. A wire for seizing. See Seize. 
Shackle. A U- or anchor-shaped fitting with pin. 
Sheave. A grooved pulley for wire rope. 
Socket. A type of end termination that provides attachment to an anchor or load. The most 

common types are- 
(1) Poured zinc (spelter). Molten zinc is used to bond the wire rope to the socket. 
(2) Poured resin. Thermo-set resin is used to bond the wire rope tothe socket. 
(3) Swaged. Mechanical force is used to forge or press the socket tightly around the 

socket. Sockets may be closed, having one extending ear or bail with a hole or 
opening for attachment, or open, having two extending ears or bails with a hole 
or opening for attachment. Usually two cables may be attached if one has a 
closed and the other has an open socket, See Bridge socket. 

Strand. A plurality of round or shaped wires helically laid about an axis. 
Stress. The force or resistance within any solid body against alteration of form; in the 

case of a solid wire, the load on the rope divided by the cross-sectional area of the 
wire. 

Stretch. The elongation of a wire rope under load. 
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Structural strand. A plurality of wires formed as a single strand, also known as warn- 
way track strand or Bridge strand. 

Thimble. Grooved metal fitting to protect the eye or fastening loop of a wire rope. 
Rack cable. On an aerial conveyor, it is the suspended wire rope or strand along which 

load carriers move. 
‘Ibrnbuckle. A right and left screw link to tighten a cable. 
U-bar. A U-shaped iron bar embedded in concrete or rock to which a cable is attached. 
Wire. (1) Round, a single, continuous length of metal, with a circular cross section that is 

cold-drawn from rod, or (2) Shaped, a single, continuous length of metal with a 
noncircular cross section that is either cold-drawn or cold-rolled from rod. 

Wire rope. A plurality of wire strands helically laid about an axis. 
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