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Slu!.e.f No. I of t./~ J'Aufs 

.An Aerial Trruw.ny is r- tievice for tr~ms.rorting 

material in receptacles over wire ropes supported ~t 

Vi:!rio...is eleva:i(lns above t!ie ground by mefUlS (If -costs or . ' 

stanct.ards. Wire rope h ·rn been known for mr,.ny centuries, 

an<i there i~ a ti_rawinp.; of a rope\'lay appearing in a book 

da ten 1411. 

This methorl of transportation is ~articularly well 

a.d;;.p:.erl to the handling Clf sand, stone, coal, ores, And 
. 

other rav1 material. The arlvantagcs are obvious ; they 

may briefly be enumerated as -<'oll(1vrn: 

1. Unlike c:.iraih•ray, it is almost entirely indepen -

ent of the topography of the country, anrl 

gradients impossible with the former can be 

oper u ted "ti th e c:.sc . 

2. The neen of expensive cuts, fills, bridges, ann 
circuitous routes is obviated. 

3. The material is carrierlin a bee-line, and operation 

over hilly country i~ only slightly gre~ter than 

that over level gr our 't. 

4. The structureR are only sli~1~ly ~ffrctPn by rain, 

rno•r, floo s anrl storms. 

5. The line occupies very little grounn space; the 

pos.ts c1.r towers re qui.re sC1mc space. but the 

intervenine lnnd. is c:.vr~ilablc for any othE>r-

us~ r.u1<1 i:::i not at all obstructe . 

6. The qttr-'J1tity of material to be handled is no 

limitation, as line9 can be built '"ith cc.a.p;;:cities 

as high Ile: 200 tons per hour. 

?. The cost 0~ a line is in strict accordance ~ith 



its capacity. 

8. A line can even be mcivea. from one location to 

another with comparative ease. 

Aerial wire-rc1pe con-.reyors mn.y be c]assified un~er 

tvrCl gen er 8.1 he A.dings. namely, 1.;ableways and Ropeways or 

Tramwq,ys. The rormer may be sub<Uviii.e<i. into Transporting 

~ableways, and Hoisting-Transporting ~ableways; and the 

the .latter into oingle-.Kope 'l'ramvrnys an<\ Double-Hope 

'!' r arll''7 ay s . 

The distinctive feature of a cableway ie that a 

carrier suspended on a main cable by means of rolling sheaves 

is operated in both directions, motion being imparted to 

the carriers by means of a comparatively lig11t endless 

r.:ire· rope, of the ordinary or Lang lay, kno\•m us the 

l'raction rc•pe. The carriers are usually attached to the 

tr.action rope by means of an automatic grip. In the 

Trru1sporting :type t..Yie load can merely be convcycn back 

and forth betVTeen the te::-minals; the Hoisting-Transporting 

type, in ad<li tion to this traveling feature, has a device 

VIhereby the lo ad can al so be raised and lowered. 

Fig.I on the next page shows thf> simple~t t·orm of 

Gravity Transporting Cableway. lier~ a carrier suspcn r ed 

frc1m the main cable by rolling sheaves is alloVled to coast 

down, and this develops sufficient pc1wer to carry back the 

empty carriers frt•m the loVTer terminal. The traction rope 

is controlled by a braking device. It is evident that such 

a system is adapted.. to short span~ only, as the weight of 

the traction would tend to hold b:'lck the carrier. 
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Shee.r No. 3 o/t./<f J'/i eeis 

Fig. II shows a similar transporting cableway, mhich 

allows more perfect control of the bucket. It consists 

of a single fixed carrying rope upon which a single 

carrier is mounten, ~nd dravm b~ck and forth by means of 

an endless traction rope operated by suitable reversible 

driving ge~r at one end, anrthaving tightening gear at the 

other. This arrangement may be used for ca.paci ties up to 
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a maximum of 50 tons per hour. 

For lar.ger capacities a Twin-Rope Cableway, as a~own 

in Fig. III.is required. This consists of two track cables; 

the carriers are connected by means of a traction rope and 

and tail rope. 

The endless running Ropeway consists of an endless 

wire rope to which the carriers may be either detachably 

connected by, menns of saddles, or rigidly fixed in position. 

The rope passes at one end arounn a driving gear and at 

the other is attached to a tightening gear. But one rope 

is employed, which forms both the carrying and hauling 

rope for the loads. This system is simpler and decidedly 

cheaper than the cableways above described, but their 

successful operatic•n is very often a matter ·of so much 

difficulty that it is being superseded to a great extent 

by the fixed-rope cable,7nys. 
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The Wind Load on a suspended cabie is a factor not 

to be neglected· . 

The wind pressure per uni·t area on a surface is ex

pressed as a function of its kinetic energy in the follow-

ing formula, 

p =K W v2 
2g 

where P : the pressure 

W: weight of air per unit volume 

V • velocity of vrind in feet per second 

g: acceleration due to gravity. 

K • a coefficient depending on the shape of 

the surface. 

wv2 
The last part of the equation, 2 g • is known as the 

velocity head. 

The value of K for an indefinitely long rectanp..:le of 

me~surable width has been determined to be about 1.83. 

But, a~ in the case of wire, the pressure per unit area

of projected area of a cylindrical surface is lcs_s than 

that for flat surf aces. The coefficient by which the flat 

surface pressure must be multipliedin order to give the 

actual pressure on the cylindrical surface is variously 

stated as being between .45 and .80, the most widely accept 

e~ being about .50. 

Then. substituting these values for the coefficient, 

and moreciver, ta.king the weight of air as .08071 lbs. per 

cubic foot, and reducing the velocity from feet per second 

to miles per hour, we have 



p = .5 x 1.83 x (5280)2 x • 080 71 x y2 
3600 64.4 

• .00246675 y2 

or practically .0025 v2 

where p is in lbs. per square focit, and 

V is in miles per hour. 

This velocity V is, of course, the actual velocity of 

the wind. This true velocity, however, has been found to 

· differ «omewhat from the indicnted velocity as ct.etermined 

by the U.S. Weather Bureau. Their measurements are made 

v1ith a cup anemometer oyer five-minute intervals, and the 

velocities calculated on the as.sumption that the cup 

velocity is one-third (1/3) the wind velocity for all 

conditions. This is known to be i ncorrect, especially 

for high velocities, a.s shown by the t"ollowing table, and 

the accompanying curves. 

Indicated Velocity. 

10 m.p.h. 
20 
30 
40 
50 
60 
70 
80 
90 

100 

Actual Velocity. 

9.6 
l?. 8 
25.7 
33.3 

. 40.8 
48.0 
55.2 
62.2 
69.2 
76.2 

m.p .h. 

Curve I shows this relation between the indicated and 

a.ctua.l velocities, while Curve II shows the difference in 

wind pre~sure when cal cul sited fc1r in di ce.ted ::tnd actual 

velocities according to the formula derived above, namely, 

P : .0025 v2 , as worked out in the following table. 
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