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winding topes are generally oiled, haulage ropes I iinany cases are not. Ve regularlyoil Our winding ropes once per week with a mixture of tallcow, tar and iampblack,
rubbsiing it welil in witih long.handled bîrushes, while tle rope is slowly lowered out or
<Irawn in. Our haulage ropes are not oiled iow ever, presumably for ithe reason that
running throtghi occasional wet and over duîsty roads, allouigi rollers are slaced but
20 yarlds apars, the freclusent slack ropes and the rubbing On the rollets would soon take
the oil off, and little or no benelfit would lie derived. while expense wouîld be entailed.

A great point waouiuld le gained if sonie simple oiling arrangement coulti le brought
eut for hsauliage purposes. whicih should combine a lixn through which the rope should
pass. and wiich should lie filled with a prepiaration tf oil, logether with saile ibruisles
fixed on lie inner side of a revolving serew, to work tise oil well in. the fraiiescarryinig
the Irushes leing caused to revolve by the cope itself. Some means would be required,
such as a pasi placed underneath, to catch any oil carried through lby the cope in waste.
and to prevent the cil running oui of the opening in the box left for the rope.

M r. C. .NI. Percy describes an arrangement for oiling winding ropes, consisting of
a trough fornied in two pieces of tiniber, which loosely clam the rope. The trough is
filled with waste soaked in ail, andi te roie ron through it. This, while a saving in
labor, did not effectively oil tIhe roule, and was abandoned.

lie also diescrilies a second arrangement for oiling winding roies, af a pair of
friction rollers which grip) tise rope sufficiently tight to lie made to revolve Iy the tople.
These in trn vork two brushes, onc of which cleans the roie while the other cils it.
Whther this is a success or not is not stated.

Soine casier method of splicing copes, ta, is iadly required. At mosu collieries
it is the rule to put a joint temporarily in a broken rope, and ta splice it wshen the
haulage is finished for the day. lut many of the snaller collieries have ta content
theiseilves with the joints, as tiere is no one ihere capable of splicing. the fact appar.
ently leing tisait splicing is difficuli ta Iearn, and few trouile ta learn it. So that ex.
cept at large collieries with a number of haulage planes, spticesare seldom made, and
joints, with their attendant risk of catching against sonietiiing and drawing oui, are
tIhe ruile.

A frequent caue of broken ropes is the running of the train at tnnecessarily high
speeds, with the result that th. engine has ta stand fur a lime. Knowing what can be
wotnd, is it not w i-t to arrange a maximum specd or nunber of journeys pet hour,
which. shall not lie exceedd ?

Although the anmount of sl.ick in a haulage rope is an unimportant Matter, pro.
vided the engine.man star:s his engine quietly and gradually puis the full sirain on the
rope, which ought always to be donc, yet in the case of windmng ropes it is.most iss.*
portant.

In thi.s case the engine.man cannot su niccly regulate the speed of his engsne, as
the stean is thrown on all ai once ta get up full speed as quickly as iossilile. The
effect of this is shown ly the followsng tables of strains published by Mcssrs. t.
Cradock & Co. and .essrs. George Elliott & Co.

VItST TRIAL.
Tons. Cwit. Qss.

Empty cage, resting on ibuntons................Weighei 1 à6 o
No. s, Empty cage, lified gcntly ....... ......... Strain of i t6 o
No. 2. with 2½ in. of slack chain ... " 2 0 0
No. 3, " " 6 in. " 4 O o

12 in. 5 10 O

SECOND3 TRIAi..
Tons. CWss. Qrs.

Enspty tubs and cage ........................ ... Weighed 2 17 o
No. i, Empty tubs and cage lifted genily...... .... Strain of 3 o O
No. 2, " ith 3 in. of slack chain........ " 5 O o
NO. 3 6 in. " ........ 5 10 O

1o.4, " 52in. ........ " 7 0 o

Tom. Cutç. Qrs.
Cage and full tubs....... ................. ..... Weighedi 5 1 o
No. 1. cage and full tubs, lifted gently......... .. .Strai of 5 3 o
No. 2, " with 3 in. of slack chain .... S to
No. 3, " " 6 in. " .... " 1o 10 O
No. 4, "9 in. " .... " 12 10 O

This, no dorubi, is the pirincial reasion why coies wear ai the pick.up, and proves
the great importance of reducing te sltack in winding topes ta a minimum.

Thesc are a fcw of the raciticail difficultics that users of copes have daily In face,ansd the author feels tisai there is room for a railly useful li<cussion On these and other
points. It is in ibis hope that he bas ventured ta give his viciws and practice, and he
trusts :hat other memics w4ill give theirs.

Haulage Ropes-Method of Calculating Friction.*
Earlyv in 1893 I had occasicn t aseertain the working oad upon a hauling cape,

and cxper:nced esi:deraitle :lsticshv in obtaining' a sule or formula applscable ta tohe
peculiar arrangement by which tise tope wo.rkcd.

The folinuing arc a few sf tie iarticuliars:-
Average acight -of full gui..................... CWI%.
No. of itus in a set.... . ... . .. ..........
Total wcight ofse, 14-5xS....·............... 20 3 itns
No. tif b Ottom rolIers. .......................
Ilinding shecase. .......... ... ............
itinding down sheaves..... .................. . .
Curve ..... .... ............
kil " .......... .........

ilcaviest gradient 1 in 13.3 for 305 yards.
I bad ta adiow, in tihe abssence of any direct rule. for the friction on the various

sheiaves and riliers, square turn, and hcavy drift, down which the cope workel to
reach the ltioom sean. This allowance I put down as:-

Full icad.............................. .... lo6 cws.
Say i for friction............................. 495

410-95
Say friction on roller sieavcs, etc... ............. 1.22

Total.............. 4:2.i7
licaviesi gradient i in 13.............. ai 412'17= 31 -'7

' ly Mr. C. F. Sco:t.

Vorking front these deiiù, and taking the average of three authorities and sundry
rope.naikers approximnate rules, the working load worked ouI to 29 CwiS. I was not
satisfied with these resulhs, and deterinioed ta Obtain, if possible, some direct informa-
tion upon the point by auking the question throughi the columns of lthe Jractiral Eng.
neer. I was successful, and thinking the informaion night be useful to other members
Of this Association, smy friend, Mr. F. Eastmead, of 39 Victoria street, Westminster,
gave nie, most cordially, permission to publish in the Journal the calculations he made
for me. I maysay here that lie had made several experinents ta ascertain the friction
rdpes would have to overcoie in travelling round sundry pulleys necessary ta work
the hydraulic lift in the Bliackpool Tower. whiich lie erected.

The following is tise paper he so kindly sent me :-
The loss of work due ta the friction of the spindie is found by multiplying the

pressure on the wheel P by the coefficient of friction-U.

Thus, toss = P x U.
The equivalent pull on ropes is foind by dividing this by the ratio between the

pulley dianeter and spindle diaineter.

This extra pull on rope due t- friction =
ratio.

The pressure on wheel is found as follows:-

e Mw guM tw Armits en :8Wet.

Set out AB and AC representing the angle made by the rope. Mark off AE
and AF to any scale. say i-in. = s ton, representing the pull on the rope. Draw FD
parallel to AE, and ED paraliel ta AF : then AD represents to the same scale the
iressure on pulley (add ta this the weigh. of wheel itself, when spindi2 is horizontal).

The loss of work due to bending a cope round a pulley may be taken, if the tope
bends half round the pulley, thus :-(see sketch below) to be i5 lb. for every ton load
in each end of the cope; if P and P be cach x ton, a weight of :S lb. must be added
to P to make it go round (neglecting spindle frirtipn).

I allow a factor of safety, myszlf, of go ta i for ropes (direct winding) and make
the pulicy diameter = 39 times the circumference of rope.

(A) The coefficient of friction U is taken as .z5 of the pressure on spindle.
2S coal-tubs ai 14.5 cwis. = 406 cwis. = 20.3 tons.
Assumed weight of cope ............... .4

20-7@

So, for calculation we shall take pull on rope to be-
20·7
- = 1.59 tons, Or 3,560 libs.
13

(B) We may assume that the cope lies on the 50 bottomi rollers
wIth juit presare enough ta drive :hem in ibis ca'
there is no loss from bending the tope, but assuming P P
weight of roller to be 56 lbs., we may take the pressure
on ttie spindle ta be 60 Ilh.

7'5
Ratio of roller diancter ta spindîle diameter- = 1.25 : t

6

Extra pull on cope due îo friction = 50 - = 360 lhs.
r-1.25

(H) Thse e drum sheaves have a pressure of, say:-
Pull on cope < .: = -159 tons = 356 lbs.

17
Ratio of druns diaciter ta spindir diameter- = 9.7 :

s -75

Extra pull on rope = 6 =' 33 lbs.

(à) Upri:ht shcave. 'ressort, say = sanse as H = 356 ilbs.
8

Ratio =- - 5 33 : 1
'5

356 !i-:5
Ex'tra psuli an cape =~ = 1o 1is.

5.33
(C) Pres.%uz = say pull on cope x 27 356 x -27 = 960 lus.

46
Ratio = - = IS-4 : 1

25
96o x 5

Extca pull on cope = = 7.S4 lbs.
18 4

(D) Pressure = 3560.< 1.4 = 5040 lbs.
46

Ravt = - = is.4 : 1
2-5

5040X 15
Extra pull on cope = = 41 ls.

(G) Pressurc = sanie as D = 5040 lis.


