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REFORT NO. 45.
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THE SINGLE STRAID GRAVITY ROPEVAY

Experiments with ropeways in the predominantly thinning
stage in British forests have showpn that the time they require
to-erect and dismantle is a dﬂciﬁing factor in caleulating
whether or net thsy are an economic method of extraction.

A very light ropeway system developsd by Mr. A. Koroleff,
Director of the Pulp and Paper Ressarch Institute of Canada
was, therefore, of great intersst and the design has been
raprﬂducad here fﬂf trisl.

This report contains soms general ocbservations and the
detailed resulte of an cbserved trial to determine operating
coBts.

This single strand ropsway differse from other gravity
ropeways mainly in the weight of the component parts and
gimplicity in opsration.

The two maln features are:-—
(a) The load carrylong singls strand wire which has a = —
diameter of 0.160 inches apd a breaking strength
of 4,640 lbe. The weight is 69 1lbs. per 1,000 fest,

{b) Wooden blocks which act as runn&ré on ths wire to

carry the load. ;

A complete ropeway equipmsnt consists of ;-

500 yards of 8 gaugs wire.

2 wedge clemps to grip the wira.

1 Tirfor winch for tightening.

1 Dynamometer to maasurs tenslon. —l
200 Wooden blocks.

The cost of this equipment, sxcluding the wooden blocks
which are locally made, is £72. An intermediate suppn;t for

occaslonal use can be supplizd for a further £6.10.0.
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The operating team is 4 men. Thig numbsr was found to

give the best results in all phases of ths opesration.
Photographs of the equipment ars attached to this report.
Obssrvations 1. No difficulty has besen experienced ip operating this

ropeway on concave slopes where a single span could be
ussd. In cages where it has been necessary to usze
intermsdiate supports soms difficulty has arisen with the
wooden blocks jumping off the wire apnd it is considsred
that convex slopes nessding many supports could not be
esasily worked, It has been found possible in most cases
to use a single span for rune up to 350 yards by eilting
the bottom anchor well away from the foot of the hill.

2 Tha minimum gradisnt oo which the wooden blocks will

run is 4107 and although there is no limit to maximum
gradlent anything over 18% rggults in such high speed that
it is difficult to stop the load at ths bottom. On
gradients of less than 120 it is nacessary to lubricate
the wire. This is quite easily done by £illing & hole

in tha top of cone of the wooden blocks with nil.

3a The maximum load that ﬁhnuld'ba sent down the wire
is 4 ocubic fest.

The method of usage is for two mso at the top of the
ran to attach loads {using 2 woodsn block at each and) to
the wire. The load then sglides down the wire apd is -
removed and stacked at the bottom by a further two men.
The wooden blocks were originally made of Hornbeam but it
hae been found that most species will dﬂ agqually well and
blocks hevs been mads locally to very rough shapes wiﬁh
guccess. The lifs of & block iz about 5 runs.

L Tenzion in ths wire measured op a pumber of occaslops
has shown that an initial tension of 4 ton shows maximum
tensions of % ton during the descent of a L4 cu.ff. load.
rhig initisl tension of + ton has freguently bsen axceadad

and in no casse has the wirse broken whep in uss. In any



the wire when a load is in transit. & Ton should be

regarded as the maximum initiazl teonsiop to be used.

S An obsarved trial, primarily to sestablish operatlog
costs, was carrisd ouft at Eonerdale in September - Qectober
1955

Eleven sites wore used, ning of them to extract
Japanese Larch from a narrow belt of forsst aecross the
river ILdga. All were esingle span runs of 200 - 350 yards.
The maximun drag by hand to the ropavway was 1% chains so
seach erection of ths ropeway served only about 5 acres in
this particular case. ILsbour ws2 provided by ordinary
forgst workers paid on a tims basis. There was no other
method by which the timber could have been brought across
the river except by fording with s tractor and trailer on
days whan the water was low,.

Appendix A attached to this report gives datails of
the figurss facﬂrded on each of the 11 sites. The main
polntes of intersst rsvealed wors:-

{a) Thse small yields of timbsr from sach site, in one
cage it was as littls as 163 cu.ft. and 555 cu.rft. was
the largest ¥leld from any slte during the trial.
Howevar, in the condltions where light ropeways ol
this kind are 1liksly toc be ussd volumes will
frequently be small. Ths value of qulck srection was
made very oclear.

{b) The tims faken to srect in no case excesdsd 9 man
hours i.e. 4 men working for 2% hours and on two
opooasions arection was completed in 5 man hours
(1% hours).

(e) The gradients on the wire on this trial varied
petween 10° and 15°.

{d) It is possible where a large atack of logs is
available at a convenient loading point to send thsm

down the wire at a rate of 50 cu.f't. per hour but



the AvVerage wnrking rata'thrﬂﬁghnut the trial

(counting opsrating hours only) was only 24 cu.lt.

per hour. This is sxplainsd by the time taksn in

changing from ons loading pelnt to another,

altering the tension in ths wire to sult different

loading points, making good the stop butt at the

bottom end and all the other incidental dslays

that ooccur. As the sctual opsrating rate was only

50 of capacity it is in this direction that

improvement could be expeocted.
CostE.

Txamination of the detailed figures for each site
given at Appendix A shows fthat Ghe average cost of
extraction on the 11 sites was T.1d.per cu.ft. not counting
avnidabia loast time Buch aa.rain and also not counting
the LOf labour on-—cost. Ereptiun and ﬂiamantliﬁg accounted
for 1.2d per cu.ft. Charges for felling and dragging by
hand to the ropeway line have not been taken into account.
Both thess operations had already been done st total pilsce |
work ratss of 11d on the Tirst site and 104 on the
ggcond.

A1l the costs worked out in Appendix A refer to
labour coste only. Although this very insxpensive
squipment carries very small depreciation charges it is
considered that ¥4 per cu.ft. would be a fair asssssment.
The aversge cost on the 11 sites with L4OZ on-cost charged
on labour and %d per cu.Tt. added for plant depreciation
is 9.9d 4 0.54 = 10.4d not counting avoidable loat time;

To reach the total sxtraction cost 10d4*- 11d must b
added for felling and dragging to the ropeway line so the
overall cost of extracliion {axcluﬁing avoidable lost tims)

wap 20.4 = 21.4 psnce per cu.lt.
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This slngle strand ropewsay has ﬁfﬁved tc be chsaper
to ozerate than any othsr ropeway taateﬂ.fuf the
extraction of thinnings mainly becauss the firaﬁ_ﬂnaf im
low and tha light sgqulpment is easlly srected.

costs, ere still high in comparison with tractor or
horse drag but this ropsway does provlide a msans of
extracting timber from those difficult sites where it ia-

virtually impossibls to uss any other means.

R.G. SH&H
Machinsry Research Officer.




raut] Aedados o3 Supddesp pus BuTylel spn[a¥a S180y

. (6 2378 U0 EanOoY UEMW fz) UFEI quaqgstedsd 0} enp Sea sanoy 3B0T FO
JaqUnLl SATSESIXEe Sy} || PUR § E23TE UQ “SiEEI] B9} PUE gouEla]UTEE furer 03 anp A[TeEmIon ogon SOy EOT Sy

e

-

IF00=00 INOGET mwﬂ%:ﬂmﬁ 3nq
TP

1o

B0k gL 76 £°CL gL o] e e (RS S c'g 8ok | SOy 380 axs 1800
: " gomoy 50T AUTpnToxs .
bl e §°g G 670 f'0 079 w-m L19 L=l k anot Uem Jad Jh..n.. 3B qEOS *
anoy uent Ied —/¢ 8 frno m
2°8 30t iy grek grok drogh s 8°a S°B 3°8 aad uopgoRTiXe fewsdot g0 3800
PO S . M S T {.kfakgnm%rﬁlx[({%{{rxg{t. P
Souad . !
i T | — 1 S e e
| see AT T 90¢ 5T - T _ czn | ME | 0S| "0 - PaIOIIX JeQUEL g9 IWTOL |
“ L “ | ! , bR ] |
! ! i i 1 | : ; i
(SRR B s Pl BT s e R SRR 4 ! 2 o n] e e TR 380T ROy Uey: |

| L ] i i | “ e A e .
“ i _ B Tr e T e R e T e T | SRR A
_ 9 b e | £ z _ & % ¢ " C _ £ +# _ SUTTHURINTE U0 Sdnoy uew |

: ;- : | i e SRR L A o R SRR
59 b2 m 62l el _ Gl Li0E &l 15 £g 29 Fumaeasdo U0 SaNOY UGB
|.“ — e 47 by i
L g o it _ g g L ] Pl FuijoaTs uo egnoy UWER
O} 375 | 6 4TS | 99315 | L %915 9 26 | § 93FS | M 9475 | £ %S e 3T | L eats |

e L i

CREH0OTE STIVIET d0 KEVimns -

T

ETVEERNE IV TYTHL AVESANH @Ele FTOHTS




1,  Showing a load rumning down the wire suspended
at each end from the wooden blocks.,

2. A close-up view of one of the wooden blocks
carrying a load suspended from the wire,




555 The Dynamometer inserted in the line to record
the tension in the wire.



