TIT Design of Yielding System
.TII -1 Selection of model place

The nominated places in the domain of Diqtrict Torest Office West
Pekalongan are almost all in the sloped places of more than 15 degrees
and are so called best fit places for yarding by yarder and only 20 ha
is, fit for tractor skidding of the slope of less than 15 degrees.

But?:iﬁ general, the two systems'oflthe moﬁntain logging, the-one is
.by skyline system and the other by tractor are both available, we.

- gelected the model places for these two logglng systems and designed and
cost calculated for the both

- The exploltable standard standing tree is the Pinus Merkusii of
diameter breast hlgh 30cm, he1ght 20m, raw specific weight 1.2, the stem
volume 0.65 m3, the weight 780 kg.

The yardlng area of each system are shown, in the following flgures
and pictures.' '

_ The #69 compartment is for the yarding system by yarder, area 6,56 -
.ha, yielding volume 754 m3. On the other hand, the #67 compartment is

for Lractor, area 3 ha, and the yielding volume is 393 m3

Model place #09 compartment (object place for yarder) seen from #67

compartment (place for. tractor)

Model'plece_#69 compar tment (object place
for yarder) seen from #67 compartment '
(place for tractor).




Fig‘ IIIml Model yarding domain
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#69'compartment &'#67 compartment are located néar*not'rﬁnga,j and
the former 1s . in steep ground and the 1atter in somewhat level ground

and the ‘both two. are neighborlng the faxm land

I1I-2 The felling and bucklng operations in the model places
. About the ielling and bucking operations which are the ‘other
processes of logging system, we adopred the operat1ons by’ traditlonal

manual works. _ , - . S .
Because, We : can employ abandantly the skilled workers of the

manual bucking operations at 1ow wages,_and there 18 no need of
avatling the chain—saw _ : ' : _

As the results ‘of scrutinizing the actual data of the past we
found that the felling operation done by one man per day is 5 m3 the
operation is done by twowmen hand saw and 10 m3 per day, per’ pair is
the results : :

About the- bucklng operation 20 m per day per pair i8 the standard.

Therefore,; " felllng and bucklng 20 m3 per day, e . need four per—
sonnels for felllng ‘and two personnels_for.huck}ng‘and totaly six
personnels are necessary b | _ o ._ |

To fix the wages 500 RP per man, per day, the cost amounts to

' 500 RP x 6 3 000 RP
and, therefore the cost per m3 is as follows
3,000 RE + 20 w3 = 150 RP/m

We calcurated the- cost’, avalllng thls value.

As the. yleldlng process we adopted the tree 1ength 1ogg1ng, the
pattern of Which is as follows, ..

tree length 1ogglng e yardlng by yarder s 0T skldding

by tractor-——s> bucklng at the collectlng

spot — plllng up

As for the transportatlon by truck, it is the matter of the
buyer ‘or theé contract with the express agent,

Therefore, we do not touch wi.th the truck transportation

‘ Prom,the truck_road to the collectlng spot the strip road.is
necessary, and therefore'the constructioi ththe strdp.road and.the
'platform w111 be added to the above mentloned process '

Clear cuttlng 1n the steeply sloped place of more ‘than 30 degrees'

may cause the erosion and the destructlon of farm 1and, and so to preVEnt

thegse we practlce the small area clear cutting for the former and to
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reserve the 10% of reﬁaining belt stand for: the forest nelghboring to the
farmland. As we designed the yielding plan consldering these conditions,
the vielding volumes diminished_ftbm the report df Mr, Rochmadi's.

Twe man saﬁ, Ax, Measuring pole

I1T-3 The outline of skyline systen

Before designing the model case by skyline system which is one of
the yiéiding systems, we must know, at first, about

What is the skyline system?

What sort of machinery and its

acceésbries are used? and

How they' are us_éd?

Theiefore, we describe about the générai 6ﬁtlines of it to under-
stand more deeply about the design of model case.

The skyliﬁe system is the one which hang up the logs in the air
and fransport and gather them from the felling area to the collecting

spot near the transportation facilities like the forest road, utilizing



the yazder its accessaries Aike blocks, towers and wire ropes.

This system w111 display its: highest perf01mance in case of steep
slope of mountainous area,'much of rain volume, volcanlc soile which
necessitate the pleventlon for er031ons, .and of securing the water
.resources, like the Japanese mountain forest

When operating by this system, the process may be divided in four
stages as follows, that is, to draw up the logs near to the skyline, to
‘gather the logs to.a predetermined spots in ‘the felllng area along the
skyline, to transport them from the felling area to other places, and to
- shift them to other transportlng facilitles, but in ordinary case two to
three stages are done by,one yvarder.

' Ahdut the_yardérfeperetien, the'knowledge about the yarder, its

accessaries, wire rope and the skyline setting system is necessary.

I1I-3-1 Yarder

Yarder is a sort of winch drlven by power, but 1s dlfferent from
other general use w1nches iike the one for ecivil engineerlng and marine -
use, in the following aspects and these are the charatterlst1CS-of it.”

1} Must be high speed._ | ' .

2) Must be light welght _

3) Therefore, the power— transm1s51on part is necessarllly be

precision made, small 51zed, oil- 1mmerged and ent;rely sealed,

4) Winding capecity.must be far: greetet than the others .

5) Must have a large capaelty and high rellablllty of brake.

6} Have many steps of speed changlng, and especially the

forward and reverse must ‘be the same. '
7) As the driving operation is compllcated and needs the speedy

operations, that is must be operated e3511y

o



(1) Outline of cpnstruéfion. _
Y-32EA type Triple dfum.yarder.

Fig, I11-3
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'_.'('2). _-F'r:a'me. o _ ] o

':fﬁ.érdEr-Eb makefif 1ight; fhe frame is made bylSémi%monocodue
"constfuction_éf wéidedfstéél sheets. . ' The ff?me.aud_tﬁé_sled are
assembled togetﬁer.by'éeveral boits'aﬁd the sled is.so méde as to
sepafaté-at_the:middle into two ‘of froht partjaﬁd reat part,

enabling the moving of it easy in the heart of a momtain.

Fig. TIT-4

o

Separate

(3 Prime moVer_

- As fpr'fhe'engines"fbr'Yarde:,'select and édopt in génefal the
autombbile'diésel_ehgines, according ‘to the size of yarder:
Automobilé'éngines are light in weight and ‘easy in.gEtEing the

gpare parts.

{4) System of power transmission . R _
Poﬁer.from‘the eﬁgine is transmitted to the main elutch,
transmission, reversing-mission, last réduction gears, drum clutch,

and drum successively. -



: Endless_druﬁ_

Pig. TIT-5
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System of power transmission
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Englne power is transmltted to thls through main cluLch

This 4is for the Lransm1831on of engine power to each drum, and -

changing its reVOlutlon speed and torque selectlvely accordlng to

the needs of drums by changing the gears just like that of the

automobiles

because it must drive three drums individually.
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(6) Drum _ . } :

The principal functional parts of yarder are consisted of the _
drums to wind up ‘the ropes, the clutches (drum clutch) for engaging L
or disengaglng the drive shaft to the drums, and. the brakes (drum
brake) ' ”

Drum varies in winding capacity according to the siae of yarder
but 1t is constructed mainly. of the shell ‘and the flanges.

Winding capacit_y_of dr_um is calculated by the following
equation, : o

= £.,000725 x B x =
. _ 2

" where Di > 20d

-L_t Rope winding:capécity . (m)

B : Width of drum ’ (m{ﬁ)'
Di: Diameter of drum {m.m)
Do: Dlameter of flange {(m.m)
d : Diameter of wire rope" {m.m)

{7) Main clutch-'. N _ _ _
Main clutch is of thg dry single disc type, and'ménually |
operated by handle. . _ | _
' The operat1ng power is transmitted hydraulically, that: ib, the
handllng is manual but the procesa 1s just 1like that of the

automobiles.

17



¥ig. TII-6 Main cluteh
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.(8) Drum clutch

- (Filst Second & Endless drums) :
_ Drum clutch is of the mechanical expanding type manually
operated by handle, and the operating force is tranqmitted by 1ink

motion.

Fig. III-7 Clutch.assy

Anchor pin .

' Shoe plate

T

- Return spfing o
' ' Lining

: Y

Flange plaﬁe %

__.1,9_



Flg. IIT-8 Drum clutch
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(9)' Drum brake (First & Second drums) _
o Drum brake is of the band type, and its operation is done by
pedal and the operating power is transmitted by the 1ink motion. '

’Fig. IT1-9 Drum brake

¥,~5mCam follower
—%Cam
: Band adjusting bolt

.Gontrol rod Hanger bolt_ﬁ__

Control rod” - Set screw -

Hangef bolt

Adjusting bolt

. Stdppér bolt
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(lO)E-Dfuﬁ:bfaEéI(Eﬁalé$stdfum)::' o
B 3;:B£ake ¢f:thé-eﬁdléés drum 1s fhé:exﬁernal cdﬁtracting_typé-and_.
“of éﬁe.ﬁdéﬁlbréké”SYStém, Operation isqune:madually:by handle,’ and

the_bpéréﬁiné‘fbfcé"ié transmitted by link motion.

: _Fig;'III?iO EﬁdleSs deum brake

$topper bolt

Braké_sﬁoe
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:Ayraﬁgemgﬁt of opératihglleVers-énd pedals;

an

‘Differences ‘ate scen between the types.df'yarder,.But';ﬁis

yardér is afréhgéd as the following diagrams, -

Fig. TTI-12 Names of apparatus around

shel

the driver's seat -

2
<

n
2

Control

Details of

Ponel

Control
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{1) Change 1ever, transmission
(2) Decompression 1ever
(&) Throttje lever.
(&) Reversing lever (Switching 1ever for fowaid & reverse)
(5) -Clutch 1ever, 2nd- ~drum. '
_(6) Clutch 1ever, endless drum
(7)'1Brake lever, endless drum
(8 Clutch lever, lst drum
(9).fNa1n clutch 1ever :
(10) =Brake pedal 2nd drum
(i) Brake pedal 1st drum.
(12) 'Parking 1ever
(13) Control resistance
(1&).1Thermometer..
(15). Fuse holder.
(16) __S_t"e.i'tegf-- switch.
(l?)_.Warning laﬁu.'
' (18)_ Battery_charge lamp.

(12) Lubricating system

Lubricatlng system 1s arranged as follows.

Fig. TIT-13

—25— .
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(13) Electric system
Voltage used is D.C 24V ( ) earth type.

_Fig;'IIImld_ Electric wiringﬁdiagram

12V8WA———~—w~—Battery charge lamp (red)
— .—~Warning lanp- (red) :
1 Control . r231stance

"
—@( -

Thermometer - - N e

Statter switch

. . - ‘,iiiiii" - :I A - | . @i;: L

: 1 5 ’ 1315 [~ ) )
Connector, male/ H . : \ L
y ST Horn ‘button

Connector, female
> \

™ Connector, male:

[T Commector, female

0il filter\\\\\

Thermp-unit——ﬂ—f?

: 24V-1?0AH

B

_ Glow plug
Sectional area of cords

1,25 mm? -
—3.0 mmz
vwmnme 60 . 011102

A.C. Generator . Pressure switch

IT1-3-2 ' Accessaries of yarder -

a) Carriage
In ordinéty_case,.the carriagé of one'side_obéned_OVerhang

type is mecessary to pass thrdﬁgh the intermediate Sﬁpgorts.'
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b) Blockq
As. the blocks, there are Snatch block heel block loading

block, saddle block and others. As for the snatch block we must
'select.Lhe one which does not grip the wire rope derailed ‘from the
shieve and get in between the yoke and the ‘sheave. . ' _
Heel blocks are ‘used for pulling up. the skyline, by multifying S
. several times the pull of the yarder : _ _
Loading block is the one, hanging from the carriage and goes
up and down holdlng the load with it. _ o o _
Saddie block will hold the skyline being fixed to’ the head :
free and the tail tzee, “and whlch is constructed with two triaugular'
side plates and two sheaves. '

Many other blocks are avallable according to the necessity.

Carrlage (overhang type)

Type BCD34

Type,{rated [sheavelskyline|lweight, maﬁcﬁing
1°adﬂ diam, diam, | - : support
aosd | 31 | & |22-28mm| 113k Eﬁ%gc

_'zg_l :



Loadlng block

Type BLBZ? BLBS'I B(Open tvpe hook)
. BLA21 BLA31 B(Closed t¥pe
' ‘hook)

M% “4624

Bat  BA2L

(msm fBLHAZ
BLHD? C

CUBB3IE . CBIA3EE ;.
(msm (smm
BLHB3B \BLSIIB

Type |rated| line size|sheave diasm |weight.
it load |- _ _ . . i :
BB21 | - 2t | s~ldmm CA t 6kg

ae3igls 3t | t2=14mm: |- 2 30kg

Saddle block
Type E’L)M.BD?d

0T

Type | cated| skyline | sheave| weight jremarks|
|Load | diem .| diam . . :
"y . Cigame | g . ' 'douole
BD?_AD— 15% '2_0 ZAmm . _7, . 29kg sheave
SAl 20t | 24~28mm. | & § double’
BDZ8A| 201 |24 .28_mm_. _. .8. " agkg | SBEAVE |
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Heel block

Snatéh biock

w ‘)u -

. BSTA, 859 BS‘I 2PE .

Type BH1 6 BH20 BH24 BHZS.BHS?!
1Type|rated heel. sfhelé{v'e" matching | woight
“|1oag | line fdiam’-{skyline | :
. ' gige | 0.l elamp -
BH16 6t [B~12min{ 4% X3| . BG20 - bkg
BH20 | 10t | 8~ 2nim] 428 X3 G20 ke
BH24 | 15t [12-16mm| 7 x3| - BG24 “29ka
BH26 | 20t {12~ 16mm| . 7 x4 BG28 ©35kg
aH3z |- 28t [14~18mm|  87x4 BG32 " 62ka
Lia

TYpé Tratod Tine “sheave. | welght -
S} load ‘Hizme diam R
BS7A 3. -8~V dmm 7 7kg
B9 ar V2 VAmm . 9 10ky

|-Bsiare.|: 3t 121 4mm 7 15kg

Zap




c)  Wire clip _ o
. To fix the skyllne or guy ]ine to the stumps or to fix the wlre

rope in operation, we use a lot of fixLures called wire clip. '

W1re cllp
Type RClO 24

JIS Standarized ‘goods:

'dimensions

‘type | dine size g o] welght ke
JRC A0 5 -0-20mm - 45-) =35-] -50¢| 10 0,145
RGI12 12 mm ‘| 51 39 {. 60 |12 0.219
RC 14 | 14 mm 331451 65 {12 - 0.3%10

RC 16 | - 16 nm 60 | 48 75 14 | 0.400

RC 18" 18 mm | 62| 55|80 | 14 | .. 0.450

RC 20 T 20-22mm 8162 1100 |18 | .0.800

RC 24. 24-25mn - 86 68 | 110 | 20 01,160

IIT-3-3 Wire rope -

The strocture'of'Wiré:roﬁes.which are oeed-in-yarding is consisted
of six strands, each one is made of 7 or 19 fine and strong steel .

. strings (wrre element) tw1sted togerher, and these strands are twisted
around the fully olled fiber core ' ' _' ‘ S : _

Wire rope is d1v1ded 1n two sorts by ‘the dlrection of twistlng and
the rlght hand tw1sting is called Z- lay ‘and the left hand tw1st1ng,
S-lay. | o _ o :

Normaly the Z—lay is used and the S lay is used in spec1al case

And in case of Z lay there are agaln two sorte., One is called the
Lang's- 1ay and thlS ‘one-is cons1sted of the ZHtW1sLed strands and the
‘strand itself 15 also made up w;th Z—tw1sted w1re elements.

The other is called ordlnary lay. and thlS one is con31sted of the
Z twisted six Strands Wlth the'_ tw1sted wire elements. "d

The Lang's- lay when compared with the ordinary lay.;_

a) is more favorable about the wearing and tearing, because the

w1re elements touch w1th the sheave of the block 1n longer range.

b) In case of the:same size.and_the same number of wire_elements,.

this one is more flexible.

g



) As this one is easily untwist, it is ot good to be used in the L
place where ‘the, end- can Lwist freely. '

d) has a tendency’ to kjnk easily

Above mentioned are the merits and the demerits. ‘ _

Considering these we had: better to choose them in yarding operations
as follows. SRR R : S '

‘For the skyline (SKL) ‘and the anchor 1ine (ANL), ‘which need big
strength, and the ends ave. fixed Lang' s lay: of six strands with seven _
wire elements (6 x® 7) are ussd, and for Lhe operatlng 1ine 1ike 1ifting
1ine (L.FL) and haul back 11ne (HBL) the ordinary lay of six strands with
19 wire elements (6 x 19) are used _ ' :

' There are many sorts of wire rope, and each maker makes its”

characteristic products.

_Sort of wire-rope

[~ E . 7 wire elsmnn+s e 16 wire slsments, 6 ‘strands
ConstruCtioh_ 6 trands, flb@f 2ors’ fiber cors: o
Sign of : __'_6_><_‘? o 6x 19

construction

Section

ZOfdinafY. erdiﬁsfy : ..Lsﬁg' -
Z=lay “5-lay C Z-lay

ez



For instance, in yarding by yarder, the SKL becomes bigger when
the span becomes 1onger or the 1oad becomes heavier by adopting the o
full tree or. tree 1ength 1ogging, but this will increase ‘the self weight,
and therefore, special rope is made for the SLL, which has greater '
breaking load for the ‘same diameter _ o , o .

As for the operating rope, filler type rope is also used which
hold the finer strings in the gap of wire elements. _

As a conclus1on, dn yarding by yarder, the most important point
to be marked is ‘the - trouble caused by ‘the breaking of wire rope._ : ‘

These troubles will not only decrease the operation performance,
but also threaten- the llfe of operater. ' _ _

Therefore, we must ‘be- very careful in selecting the wire rope.‘ _

Whlle uging, it is very rare to set the cable work fixed in one '_
place for a long: tlme, and in most cases we must’ use them repeatedly as
we change. the place.i Therefore, we must constantly remove the dust and
dirt SLle to it in the forest ground and coat it with- oil and handle
with care not to be klnked or to be bent extremly. And also in case of.
rubblng the ground or pass1ng through the rocky spot - use the supportlng
medlum to-protect 1t from wearing and, tearlng

1f the dlameter decreases more than 7/ of the nominal dlameter _
or the number of broken wire elements for one pltch of wire rope exceed
the numbers, more than 4 - 6 for 7 elements 6 strands, and more than 12
for the 19 elements 6 strands then that part must be cut off and the
remalnlng-parts be 301nted together,_or the-entlre rope must be thrown
avay. . _.. -; | L :

And also the same w1th the case, of more than one strand become

loose, or corroded ‘or deformed by klnklng.;-'

Usage. 'bonstructibn'of'rooe - o Sign
Skyiine' 6 x 7 Lang s, bare,>A—grade - 6 x' 7 CfL Aegrade.
: coated with conipesition - (black oil) N

S W Beprade - 6 x 7 C/L B-grade’

-(Hiéh tensile)

.special rope ,f}

Gperating &x 19 Ordlnary lsy, bare, A—grade 1.6 x190c/0 A—grade.

line, - coated with red oil ) .
Buy Hoe 6w pi (19 +6) Filler " “6xF1(1946) o/o A-grade
line of |6 % 19 0rdinary lay, bare, | 6 x 19 ofoc A-grade
blocks A—grade . : R ;

6% .24 Ordinary Loy, bare, . 6 x 19 olo A-grade

A-grade S G SR
8ling . 6 X F1(19 F 6) Filler steel center '6kF1(19+6)1WRCo/o

. . A—grade L
L ﬁ_x 19_0rdinary.1ay ] i ) 6 %19 ofa A=grade -

Changing Nylon rope . ] : -
Line - - - - - —

6 x 19 Ordinary lay o 6 x 10 ofe A-grade

Clae



TIT- 3~4 Nylon rope,.

In setting the long span cable work the weight of the rope to be
carried about 1s fairly great and to extend it by drawing on ‘the ground is
a very toilsome labor. ‘ '“ : _ '

Therefore, 1f we' can prepare the 1ight and strong nylon rope of
about 10 n/m in diameter and the length equal to that of haulnback_line;
we carry it about at flrst and by winding it with yarder We csnedrao'
out the HBL, and by this HBL draw out other 1ines .

Nylon rope is somewhat costly but it is strong for corrosion and
is very sllppy, that it is very. ‘convenient to use. _

But it is very elastic (for ordinary use it elongates about- 20 -

30%) that if you leave the drum. wound w1th this rope, ‘the ‘drum would be
deformed by the big pressure generated on it in proportlon to the turns
of rope wound on it. . _ _ _

Therefore, you had better unwind it from the'orUm after operetioo,
or to pull up the rope by using the endless drum _

But the nylon rope is weak for the. traverse slip on the sharp edge
of the.rook‘and also for the heat_(230°c), as we may call these for the
defects ' ' } . .

In settlng the: cable work, also. the ererope of about 6 m/m in

diameter is used, 1nstead of the nylon rope.

ITI--3-5 Sk]llne settlng and its spe01al terms

The skyl1ne settlng systems of the yardlng by yarder are. full of
varieties and numerous, but you must choose the one best fit for the
actual operatlon fleld '

Now we are going to explaln about the skyllne settlng system and

its spec1al terms by the case of Tyler system, the typloal one.
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Fig. I1I-15 VSkyline setting dlagram

The Tyler.system is fit for the.operations of tramsporting the
logs from the forest of h1gher p051t10n to the 1ower places. . ]

Skyllne (SKL) is stretched from the head tree (H T ) at the foot:
of the: slope and pass1ng through the saddle block attached to the H.T.
to the tail- tree (T T, ) at the higher spot Skyllne is the rail for
the carriage (C. R ). to run. ' ' T o

To stretch up the rail rope use'a'pair ofhheel blocks'(H'B ) ‘and
pass the heel line (H E L ) between these two blocks several times
multifying the pull of yarder several tlmes and stretch it up.

In case the yarder can’not’ be set jUSt to face the head tree by
the ground conditions of the place, select the guide tree (G. T ) and
make the yarder face to it and set. it flat

- To 1ift up ‘or let down the 1ogs hung on. the carriage, we wind up
or unwind the llfting 11ne (L F.L.) by. yarder.' B _ ‘

Llftlng 1ine pass through the two gu1de blocks (G.B.) attached to
the carriage, passing through the’ loadlng block’ (L B.)} hanging between _
these two and extend farther unt11 it reaches to the tail tree and |
there it 15 flxed _

To the 1oad1ng block the haul back llne is fixed and thla goes_
o another drum of the 'yarder, passing through many guide blocks set
at the necessary places, and you can stop the carrlage at”any . point

by braking the drum.
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stgn Name

BT MEAD TREE.
pr | TATL TREE
Gr. - GUIDE TREE
CSKL. . SKY LINE.
CHEL . HEEL LINE
ONL - . CONNECTING LINE
ANL ANCHOR LINE
QYL . GUY LINE
LFL . LIFTING LINE
HBL ~  HAUL BACK LINE
R . CARRTAGE
LB LOADTNG BLOCK
GB GUIDE BLOCK
HB HEEL -BLOCK
SB SADDLE BLOCK
LH LOADING HOOK
ST STUMP
YD . YARDER

I11-3-6 Process'ot'skyline'setting

pefore setting the skyline, you had_better-scrhtihize the design
book oe.skjline settihg,ISurvey the'actual'ooerating‘field setting.
place of each‘towers stumps, and the yarder, and also make certain the
position of unloading spot, and. check the machines and tools about its
maintenance and. thelr numbers To promote the operatlon safely and’
efflcrently, it is. necessary to make the instruction book of the
operatlon process. _ '

(At first we must set and fix the yarder to the place as flat as
p0531ble and the unloadlng operatlon can be seen ahead by - the operetor
of yarder, be51des yarder site should offer a w1de vision of yard1ng

field as the operatlon of yvarder can be done Without seelng backwards.

Then arranging the logs flat and set the yarder on it and if
the platform is necessary,. then make it strong and ample enough and
‘set it firmly..

Next, construct the head tree, the tail tree and lf necessary

also the guide tree.
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I1f you use tho standing trees as the towers, then choose the trees
which have strong roots, free of holiows or damages in the stem, and
can bear enough load. ' |

T this case you had better patch the trees with protective plates
at the pile of rope fixing, lest the tree should be bitten by wires and

iminiqhe% it strength

1f you can not- get: the standing trees as the towers, then use the
wooden or steel artificial towers, instead.

When using the artificial towers, you must fix the base firmly,
lest it should gink or éiip aside.

You must‘stfengthen'the'tower by the guy-ropes both for live
standing trée toﬁer and for-artificialfone.

Illustrate the setting of towers as following figures.
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_(1). Preparation
Refering to the design book, which is prepared beforehand
survey the actual field affirming the 1ocation of each
apars, stumps, yarder, and the unloading spot, “and then
cut open the yarding ilne, check the machlnes, tools and
wire ropes, lubricate the necessary Spotb and ascertaiu
the numbers of materials.
(2) Bringing in’ the yarder
To brlng in the yarder to 1LS appointed plaee, avail the
truck as far as the forest ‘road and ‘the strip- read may
be used. “But if it is necessary to brimng it further in,
avail the yarding 1ine or by self travelllng
2-1 Transportation by truck
(1) Loadlng and unloading
a) Hock the transfer plank or the slldlng rods to the
loading plat—form of truck and load or unload by
using "Tlr for", o '
b) Make a trlwpod and set a chain block at the top,.and
) load or unload by hanging up. g
(2)_ ?revent the sliding on the platwfofm;of truck.
. 'ﬁush.ih apaeers between the yarder frame.and”tﬁe'eide
flap of truck, and_moreovet,’fix it by rope.
2-2 Transportation by skyline ' '
a) Hold the machine horizontal by u51ng 3-4 pleces of
| _sllng ropes. F
b) When the slings pass throughtthe-endet side of the
. yarder, ‘attach the logs and the 1ike'to prevent the
sllngs from heing folded by the edge of the frame.
c¢) Hanging angle of sllngs should bé less than 60
degrees,
e) If the weight of yarder surpass the 11m1t1ng load of
skyline, disassemble the yarder
2-3  Transportation by self travelling
{1) Make the tramsportation road o
Select the stumps beforehand.to which the'Wiading up line

would be fixed and set the route,
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a) ﬂSlopes.ﬁust'be less than 30 degrees énd_be as gentle
" as. poss{ble.__ .” o |

b) The width of the path should be wide enough for the

| operators to go around the. yarder during the self
travelling. _ B _

c) On the sloped area, construct the cut-in so11 road as
ﬁdésible, and set thé grduhd—sill'ét'thé shbﬁlder and

_ prevent the slnklng of stickers If this can ‘not be
{dOne, then construct it as semiwqucker—way

d) In case of dale crossing, it should be the stickef— .
Way.., . N . |

e) In the heavy curve, whére'thé changing of &tumps is
necessafy, the slépe of road must be less . than 5
‘degrees. _ ' _ ._ . .

f) Place the log base, on the surface of the road. Thé
log base’ ate of the broad~leaf tree of about 10 cm in
dlameter, submerged about 3/4 of it in earth and is
fixed by the pile. In sticker-way, fiked by nail.

g} The sticker-way is consisted of three beams and the -
1ntervals of spar is 1.5 m as a standard Stlffened by
the cross member and the: aux111ary spars, ’Jbinting
spots are fixed with clamps ' _

h) - At both ends of the beam, there are the’ sleepers and’
the beams are fixed: by the clamps to them. At the
Junctiou, the beams are suspended by the "Torii"” type
spars. and are fixed by iron strinés.: '

'i): Make the'Sﬁunts.on its way. .

(23 'Driviﬁg:,_ . . _
a) . Iftthé slope of the leading road is steep, then
. _inﬁteése the. quantify of'oii in the engine oil pan..

b). 1f the stralght road 13 long, set a guide block to a.
standlng tree or a stump -in front and pass the Winding

~up line through the block and fix its end to the frame

of yarder.'



Tig. ITi-17 Trénsportation_bf'yardef by skyline

_ OPEration-étéps-
1. Hook up. the yarder at point A.

n

2, Transport to point B by carriage.

Operation steps

1, "’reparatlon of- transportation: road
2, get the ‘tracting line along the road.
3.

Winding up the tracting line by ‘the drum of yarder
a551st1ng the movement by bar.
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Fig., ITI-19 Self travelliﬁg:

.Stump

e _[A[[-]

 “Block

Fig.riII—ZQ ‘Movement by’portaﬁle winch "Tir-For"

Operation Steps
1. Construct the transportation road.

2. Set the "Tieror” ahead in the direction of travelling of the yarder.

3. Wind up the pull line.

Fig. III-21 = The sticker way for the transportation of varder

Fixing member

S ‘ ' : ' '_k;LogQBase
Beam —__ : ' ' - —
— : A :Sub. log-base

Diagonal member “*'*****”Pillow block

————S§par _
Auxiliary spar

Cross beam

Spar
~Auxiliary spar

Diagonal member
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Fig: 111422 Setting of yarder

: Operation steps
1. Put a yarder on the platform.

2. Tix the yarder.'
3. Put up a shed.

Fig. III-23 Fixing of yardér
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Fig. TII-24 Distance between yarder:and G.T.

Bx20 - — — -
0
P : Guide tree

Drum 6f.yarder__:.
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Fig;IIII~25‘fFixing the yarder

Front stump

Strut

Rear sﬁﬁmp

Faal\

1 Wire rope to prevent the forward sliding.

2 Logs, strut

Yarder frame

' Wooder biock}

: H;;,;feff”"’fﬂﬂfﬂz Prevent side slip

Clamp

Log, base

_4@; 
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Intervals of clip is
6 times of wire rope dia

'Fig{ TIT-26 Fixing the yarder

Yarder

Ciips, 4 pieces . (for9 - 184 rope) : . =

4— - ‘r
\\

@

\l. —
\\ \‘\ \\\
POORNAGDOE

),

Anchor 1ine; _
Ordinary Z-lay, fiber core,
bare, A, {(6x19) 9 - 18 mm

(3) Setting of yarder

3-1 Constructlon of platform for the yarder '

3-2

In constructlng the platform beware of the following itens.

)

b}

c)

Cut the mountain side and level the earth and then arrange

the- logs 51de by side in- the ‘direction. traverse to the

'yarder and hor1zontally

1f the slope is steep at the qetting place bulld up the
platform,with the logs to become horlzontal :
The platform should be located in place, from where the

unloading spot and the yarding area can 33511y be. seen,

Setting of vaxrder

1)

2)

Yarder must'confrént.to the guide tree, éﬁd'the distance
between the yarder and the guide tree shbuld‘be-moré '
than 20 times of the breadth of drum.

Fixing of yarder ' _

a. Prevent the forward sliding - fix the rear firmly,
b. .Prévent thé:side slipping - spiké the élamps ot the

' woodén blocks to the layer logs.
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3-3 Put up -a shed _ _ _ 7 o

In putting up a shed pay epeciel eOnsideretidne dpon'the'field

of vision of carriage, unloading spot, and etc.; and also whether
it would become the obstacle or not in dxiving operation and
moreover, upon the fire caused by the exhauet gas of engine.

(4) Constructing the Spars :
4-1 TFitting the caul (wooden protector)

1) Object of caul To prevent the sever decreasing of the
strength of the spar resulted Erom the deeply immerged
rigging rope. _

2) How to make the caul
a. _As for the caul the straight log Spllt in two will

best fit for the trunk of the tree and is easy to use.
b. The size of the mater1a1 w111 depend on the scale of
yarding and the tension’ exerted ~on the spar.
c. Arrange the materials ‘and brald them ‘at two 1ines,
upper and lower with ' the cord of iron strings of #12
twisted in one, or the wire ‘rope (10 m/m) of the

annealed strands

Fig. I11-27

Wooden protector

Log of 10 . cm dia. Spiit.in two.
String (#12) ; . _ _

4 Cliﬁbing.up'the tree = .

As for the tree elimbiﬁge,.there'are sﬁdwshbe-EIimbing, rope
sheking climbing and ladder climbing, all with tﬁeiwaist Safety.
belt. ' o ' '

4-3 Setting the guy line

1)} Guy line. _ | o _ - _

Guy line ie Set.also toistiffen the'epar not to be broken
by the stress. from ‘the operatiou and prevent the stressing

point from mov1ng ‘about.

BV



) Method of setting
a. Position of setting _ .
Setting point of guy line Should be higher ‘than the _.
-setting position of eech blocks _ _ .
* Anchor must be fixed firmly to Lhe stump or the
foot of the standing tree.-Q : e
b. Numbers and stairs of setting -
i) More than two, and tightly
:ii) If the spar is tall or slender and weak then more
than 4 in 2 stairs, and this is the same about
the artiflcial spar When - the snatching is
operated increaSe the - number of gay. 1ine to the
: directlon opp081te to the snatching
c. Method of setting : _ .
i) = Make the ' eye at both ends and turn 2 or 3 times
and fix by a shackle ‘
ii) To fix it turn more than tw1ce arouné the Stump
and fix it by wire Cllps or the round up -grip.
Make each 11nes equally stralned _
iii) Method of stralnlng Strain by means of ténsion
__devices. Furn buckle is efficient To - strain
by tw1st1ng the wire is not good
Method_of.etrainlng_by tension dev1cee.._
1. Uéé .the rigging rope and hook 1t fo the
tension. device, |
2, Grip the guy line by the wedge clamp
_,(taper v1se) anﬂ,hook it aleo to the ten51on
dev1ce
3.  Operate the ten510n device and strain the guy
. line, - o _
4, Wlnd up the guy 11ne just beneath the rlgglng
) rope and fix it.

5. Release the tension device.
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Flg, ITI-28 Setting the guy line
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Guy line,
ordinary, Z-lay, [i
fiber core, " firn
bare; ‘A, (6x19) Ha
1~ 16 mm Al

Another'method
(recomended)

3 _ Intervals of:cliPs arel]
1.5 times of spar 6 times of the wire
diameter rope dia.
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bt Blocks (including the rigging rope)

1

Pixing .
In fixing the blocks to ‘the spar and others, use the

correct rigging rope._

a.

Set in one the gyes’ of the hoth ends of rigging rope
and hook the block to it, coafronting to the direction

of tension and care for the even_straining of rigging

" rope.

In fixing the guide block horizontally (slantwise also)

it is effective to gset a shackle hetween the block

and the rigglng rope.

If the angle of operdting line, turned at the guide

block, is small it would apt to become neck hanging

and so heng the end by the hanging ring from the higher
spot than the rigging rope. _ _

There are many ways to prevent the neck hanging, bur

to support it with the hand of 15- 20 m/m width made
from. the automabile ‘tube is efficient

Setting spot of the hlocks are desirable to be more

than a meter hlgh from ‘the ground

if there is no. way but to set it low, 1ay the branches

and tw1gs beneath it to prevent the splashing back of

soil by rain.



VSetting of snatch block

Fig, 111-29

(Cage 1)

//ﬁmfZ mm larger in diameter than A

///<

Setting of snatch block

_(Case 2) .
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2) ngglng rope - .
Many accidents have happened by the breaking of rigging rope,

and therefore, the handling of 1t must exclusively be qerious.

a.

About the rigging rope, the strength of thils one varies
ektfeméiy'by:tﬁe skill and techniques of manufacturing
of the "ey part and so the manufacturing of this part
should fully ‘be careful.

The wire ropes whose wearings reached,the limit of
usage 'must strictly forbidden to be. used

In case of f xing to the spar take care not to overlap
in the back side.

When the slipping down of this one is feared, set the
anti slacking of rigging rope.

The angle uhich_this wire rope makes at the guide
block,'(the:rigging'anglé) ié'GO dégrees as a standard.
When to cut a notchrfor preveﬁting the rope from K
escaping, cut it in at the spot, 10 ‘cm below the cut —
surface of.tﬁe stump.' The notch should be cut in by
axe both from the top and the root sides making obtuse
angle. - e

If the stump is_too.low to cut the notch on it, pass
through thé réoﬁ'ogpoéite gide to the spot of.the Biock
to be fixed. ' ' . ‘ |

Fig. III-30 Notching the stumps

s
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Rigging angle

Prevention of neck-hanging by rope

o

] .

JJ._;._J-‘-J-.-

Fig. TII-31,

with the aid of automobile tube band

Setting of guide block

Fig., TIT-32.
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4-5 Constructlon of gulde tree -

1)

2)

Guide tree R
In order to carry out the yarding operation efficiently

and. safely, many conditions are required about the setting
spot and the direction of setting of the yarder.

If you cannot get the yarder to conflont the head tree,
avail the gulde tree to adjust the poor relative positions,
In some case, by the relative‘positions of yarder and head
tree, the dperating 1ine passiﬁg therough the gﬁide block
on the guide tree makes an extremely sharp angle and this
induce the side pull more than we expepted and 86 1n siwch
a. case we set auxlliary spar between the head tree and the
gulde tree to make the inner angle of the line larger

Guy line of guide tree o

Extend the blsector of the angle formed by the operating
line pgssing the gulde block on the guide tree, and set
the guy lines about. 40 to 45 degrees om both sides of this

extended bisector.

._.5.3;_. ’



Fig. T1I-33, Head tree and gulde tree
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&0 Construction of head tree
1) The angle between the guy line and the spar must he over.
.45° and under 60°. . ' _ _'_ - '
2)  Guy lines of the head tree aﬂd'tﬁe tail tree should be_sét.
to the‘étump side if'the front anglé'is'larger than the
" rear angle and to the apan side 1f the former is smaller
than the 1atter '
3) The aqgles formed by the guylines and the skylinp ‘should be

more than 30° degrees in its plan—v1ew.

Angle of 1) Angle of 2) : Angle of 3)

v

Rear angle J _ Yront angle

0y Skyline f\/
Fig. '111—'35.”_ Head tree

&) // f’/ mﬁ’:“;'

Head or tail tree

)':f ";‘7?‘—/‘ s ) 7 . . - | . M’ )r/
- . / . .



4-7 Construction of tail tree

Fig. IIE-36.

(5) Extending of rope

5.1 Take about of the lead rope

Joining the nylon rope- as thé lead rope ro the opetating line

and extend it by force of yarder.

1) How to take about the.lead rope

a.,

Take the draw down method as poséible.- In case of
downhill yarding take'the.nylon rope up to the tail
tree side and draw it down in two ways along the center

line and along the guidé block;. If there:is'a deep

valley on the way, it is easy in some case to take down

both from the tail tree side and the head tree side and

splice it in the'ﬁalley;

'The-nyl@n:rbpe,taﬁeﬁ:down along the center line should

pass through the saddle block on the taill tree, soas

not to go under the branches or the top ends of the

felled trees, and to the head-tree straightly'and pass
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through the saddle block of the head tree and the block
" on the heel éﬁump'and be combined to the haul back line,
The lead rope taken down along with the guide bl'ocks_,
pass the guide bicck néar the ékyliﬁe stump, then each
guide'biocks and to the vicinity of yafder and is

wound up to the drum or capstan of it.



Fig. 11I-37 Process of‘rigging the cable work

Cable phone . . ' Taking about of the lead rope
' ' (Nylon Tope or .
wire rope 6 ~ 8¢

L;ﬁ”
“\"ﬁ\\\\ N :

~Guide b k

_ \H¢9 Y oo o uide loc J

’%?23’#7‘. AR _

Lead tope

Saddle block

Operation'stePS. Cable phone

.

————— . . : —=
HBL Lead rope

N . Z 0 IDetall of part QD

Construct the cable phone between the yarder and the tail tree.
Arrange guide blocks: and saddle blocks, then set them.
Take about the lead rope from. A to B and wind it to the

yvarder drum.
Connect the end of 1ead rope to the haul back line.

T szo (T.T.)

.Taking about_the nylon ro?e

Carry up the lead rope to the tail tree, one person carries down
along the main line, two persons along the haul back line,
Last person takes care not to tangle the rope at the place of T.T,
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2) Cautions-in-using:the.nylon rope .
Nylon rope ié light in weight and casy in handling but
is ﬁeak for.latéra]'wear and for heat, that pay attentions
to the following points. L ' .
a. [Expose. to flame or. give heat from friction caused by
the slipping of endless drum are forbldden.
b, Don't rub the standing tree or the ground in the
strained state. Especialiy.don't rub to the edges of
_rocks and metéls. |
c. oIn'making the "eye" the knacks of process are same as
the wire rope but must be split spliced aod the
splicing must be more than five times. Tt is easy to
splice it, 1f you heat the ends of the loosen strands
_ by flame and solidify them
d. When you cut it, the end must be solidified by the
_ _ flame. _ _
5-2 Taking around of the haul back line. Connect the end of the
haul back line to that of the lead rope, drawn down.along the
center line and wind up'the'leéd fope: In ﬁinding up the nylon rope
rope be caréful about Ehé following points,

1) Winding is done by turning the rope 5 to 6 turns on the
endless drum of yarder.iest it should slip; and turn the
.drum as p0551b1e pulllng the free side by hand always
giving. the tenslon on it between the drum and hands.

2) If the initial turns are insufficient and the rope slips,
and you want to increase the turﬁs, turns the drum
reverself and release the tension of the lead'rope and
operate. When you stop winding temporary, loosen the
tension and clamp it for the time,

3) The wound up nylen rope should be wound on reel, as a
rule, but you can also.wind it up to three stakes drlven

into the ground, forming the trlangle, or to the two
waist high logs set at the distance of 50-60 ‘cm, and
make the bandle of 200 to 250 meters each and arrange

them.



Fig., III-38 Taking around of the haﬁl.back line

Lead rope

1. Wind up the lead rope to the'éndiéss drum. of: yarder and take
around the haul back line by revolving the drum.
2. When the haul back line reached the yarder, detach the lead rope.

(H.T). . ' S (T.T)

AN
Y

10 mm Wire (6.1)

Wind up by 'c.apstan
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5.3 Extending the skyline, and setting

1)

2)

»

Conjunction of skyline and  haul back 1ine _

Process of jointing is as follows. -

2.

Make the "eve" by'eleberate splicing at one end of
the wire of-lO—JZ'm/m'in diameter and the length one

- meter of the straight part.

How

-Sieging the skyline at the point more than one meter

from the end and loosen the strands and out the fiber

core off

" Put the straight part of the wire: treated in " a, in -

.place of the fiber core and splice the strands

Siege it from the sieged part of a. to the w1re end
by the corresponding sieging wire to the skyline
diameter. .

to extend the skvline

Rotate the lst drum at low speed

Watch the junction of skyline and haul back line while

'extendlng

If the obstscles are few in the center line, the

lifting line may be extended to-gether in the saﬁe

“time.

Fixing the sky-line

.a.

When the'junetiOn of sky 1ine and haul back line nasses
through the saddle block on the tail tree and reaches
the guide block behind. the anchor, fix it temporary
befere'the'tail tree. _ '

After. temporary fiking, unrie the'jnnction snd_fix

it to the anchor. If the anehcr 1s a standing tree,

lap the caul and wind more than 3 times at the lower
part as possible and fix it by clips

Pay attention not to lap the wire in winding.

If the turn is much, take the distance between the clip’

and the anchor pogsibly 1ong.



‘Fig. IT1-39 Taking about the skyline

g8 ' Ha{il ba(;:.k.line. — —m—@ e
& . . g iﬁ;é 7 R
A R T TR,

B | STy \—‘%/
Operation steps _ : _ . o

Jointing'thé haul back line to the-ékyline.(A)_
Fix the end (C) of the haul back line to the yarder drum and
draw up the skyline to head tree and to tail tree. '
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Fig. II1-40 Fixing the end of skyline

Clip, 5 pieces (for 20 - 284) -

Distance of clip is -

More than'l.SD

6 times of wire rope dia.

G2




4) Setting of heel line _

a. 'Setting position of heel line B
Outside of ‘head tTee, ‘as a- rule. If.ﬁé set inside,
‘the checking, especially the additional tightening
of the clamp is difficult to do. |

b, "rixing the heel blocks : _ _
‘As a rule, usé 6.x 19% or 6 x 24/ wire of the same
diameter to the skyline, with socket fitted ends as

‘the rigging rope.

Fig., ITI-41 Fixing the'heel line

To-héel'block

Clip, éEpieces

Hegl 1ine and its

anchor line,

Ordinary, Z-lay,
= : fiber core, bare, A.

Intervals of clip is. (6x19) 144

6 times of wire rope dia.




Fig. ITI-42. Fixing the heel block

Suspendlng wire mist be
~equal or over size of the skyline

40 mm shackle’

Heel block with clamp

BHG24A . P | -
. N\ Skyline,

Fnd fixing of heel line . ﬁ“ Lang~ 7-1 ay

- fiber core,’
- bare, A

i w\

: Heel line,
Anchor line, Ordinary, Z-lay
Ordinary, Z-lay fiber core
fiber core bare, A
24 mm shackle bare, A (6x19) 144
. (6x19) 164

c. Rigging of heel Tine _ -
- {a) Set é-guide block ‘at the foot df the head tree.
..(b)_ Pass the spare rope through the (a) block and

K wind it to the 2nd drum,
(c) Fix the three sheave heel block to the. stump.
(d) 'Place-the four_sheave heel block about 10 m in
front, o ' .
(e) Set a guide block to the stﬁmp.
(D) 'Pass the line through the block (e) and set up.
'the heel line. (Wire end 1s fixed to the three-
sheave heel block) '

(g) TFix the spare rope to the fourusheave heel block.

e fh—



(h)e Wind up the Spare rope and pull out: the heel to
© thie clamp..
7(i§ Fix the clamp and heel block together.':
(§) Pull out the spare rope from the 2nd drum. o

(k) Wind up the heel 1ine by the 2nd drum.

Fig. III~43_-Rigging of heel'line

SKL

Stump

Thtree Sheave-
heel block

Four sheave

| .
E ' % @

heel block geo™ : \
: _ : : ~Yarder

d, FaSteﬁiﬁg'the clamp.

Fasten each bolt evenly. _

{(a) Bolt can not be fastened perfectly when 1t is not
oily. = Therefore, dip in the 1ubrleat1ng oll
beforehand. _ _ | ' _ _

- (b)- Don't fasteﬁ it strongly at . a time.'.Tighten it:

o -twice -alternately left and right fiom one end and -
in order. | _ ' |

(c) ‘On the third time, adjust the fastening force
even by using the torque”wreﬁch;.

e. Coupling the heel block with the clamp.. _

Ag a rule, use the coupling metal fittlngs, but in case .

of-the small scale light load yvarding system, use - the

rigging rope of tﬁe same strength to the skyline, wire
rope made in endless, or the shackLe.:

In case of the long span, heavy Ioad yarding system, it
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is desireable to use the coupling metal fittings of
the %pecmal made,
.'Trial stretching of skyuline
a. Wind up tne heel 1line on the 2nd drum.
b. Prior to the trial stretching of the sky-line, check
' thelcenter line in full’ range and dispace the obstacles
for stretching. _' o
a. .Arrange the watchmen to the hoad tree side and the
tail tree side. Wind up the heel iine slowly at the low
- gpeed.. When something unu5ual is felt, correspond to
_ the driver at once and stop runnlng ‘and check.
d.  When the sky~line riges up at full range and entirely
afloat, stop runhing and- check the foliﬁwiﬁg items.
i) Head tree side . . '
(1)_ Whether the heel line is tw1sted or not.
(2) 1f the carriage is on, is it normal or not,
(3 :The rlgglng rOpe of the heel block is evenly
strained
(4) 1Is anything unusnal in the coupllng of heel
_block and clamp7 '
(5 Is there any sign of slip of sky- line at the
| clamp? _ _
(6) " Is each guy line working éfficiently?r Their
' anchor'nprﬁal? | | '
ii) Tail'tree'side ' . .
(1) Are the clips uéed:for fixing the skyline
. working efficieﬁtly, and"any fear of '
_sllpping of skyline is felt? _
(2) TIs the strengthening wire for the sky -Iine
‘anchor is working eff101ently?
(3) Are the guy lines of the spar working

efficiently? .Their anchor normal?



Fig ITT~ 44 - _
Stretching the skyllne and returning the haul back 1ine
Haul back line - - e Y,

-_ R - ‘c

s M - Guide block (A) R . S, '
e G t‘ ' . Lifting line _ I ‘ \
—— — . . e '. : ] . . “3‘ “) -‘ \ ﬁ’

| 3 PR fvgéébhre : '~Hee1 line

Operation steps .

1. ¥Fix the taill tree end of skyllne, then set. up the heel Dblocks
at’ the head tree. side. Tix the heel line to the ‘varder drum.

2. Attach a llght 1oad tec A , the end of haul back line,
3. Mount the carriage on the akyline'and.pass the lifting 1lipe
through it. :
6) Meunting the carriage

Box type carliage should be passed by skyline prior to its
extention. _
Cantllever type carriage ghould be mounted when the sky~line
is raised to convenient height for the operation during its
trial stretchlng. '
Set a. gu1de block at the foot of the head,tree ~Pull out
the lifting llne on the wooden reel and pass through the
guide block -at the foot of ‘head tree, the 1oading block
and the guide block on the carriage

Fix the falling block to the carriage

Fig. ITI-45

Lifting line

Haul back line

Loading block

—f7—



7 Returning the haul back line
The haul back 1ine which is used for extending the
11fting line was stopped at the tail tree and which should
pe returned to the head tree side 10W.
As the methods of.retdrniﬁg _
a. In case it.can move by itself (fyler system) _
Hang the guide block to which the end of the haul back
line is fixed on the somewhat stretched skyline,. and .
hang some adequate weight (log, etc ) on it, and let it
come dowm by itself nearv to the head tree and the
pDSlthﬁ of carriage setting by controlling the
stretching of sky-line.
b. In case it can not move by itsélf extend the lead rope
..along the center line to the place where the haul back
line is fixed.
Couple the haul back line and the 1ead rope together,
"Wind up the lead rope by means of the endless pulley.

Fig. TI1-46

Operation steps

1. Wind up the heel 1ine_and‘stretch the gskyline. Idight load
attached to the haul back line is carried down.

2. Connect the lifting line B to haul back line A

8) Fix the 11ft1ng line .
Draw up the llfting line, fixed on the loadlng block by.
the haul back line and anchor it to the tail tree or the

stump behind it,



Fig. TTI-47

_Operation eteps-

1. Stretch up the skyllne

2. Wind the haul back’ line, (Carriage to the tail tree side)
3. Fixing and stretchlng the skyline
4

. Wind up the llftlng line to the yarder drum and trlal
© operation.

9) Stretchlng up ‘the sky llne |
‘a. Turn slowly the second drum and stletch up the sky line.
| If the stretching is not suff1c1ent though the heel line
is’ fully wound, hold the sky 11ne temporary with the
automatle clamp (taper vise), reset the clamp and re-
_ arrange the heel line '
b. When the skyline is stretched up, pay additlonal
fastening on the cllps and the clamps, etc
ct 'Hold the heel 11ne temporary in front of the drum by the
automatic clamp (taper v1se), and check the eraining
by braking the dtum. _
d. If the. etraining 1s under or ‘over, s re~adjust it to the
de51gned value by tightening or loesening the heel line.
'_e;'fclamping ‘the heel 1ine together with the anchor by the'
| clips, or by the wzndlng Cllp temporary and take it out
'from ‘the second drum.
f.. Wind up the heel llne to the strong anchor and flx it
” surely and flrm]y _ S
g. Re]ease the 1ifting line from the WOoden frame, pass it
through the guide blocks both ‘of the head tree and the
ttall Lree and then wind it to the 7nd drum. _
h. ‘Wlnd up the 1ifting Tine and when the loading block is
_'llfted afloat fix the welght to i, '
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10) Trial running

a.

After the cable work is completed and the stralning 18
adjusted, we conduct the test running.

Let the carriage travels up and down two on Lhree times
and make each w1re rope WAarms up. ' ' '

The' loading of carriage begins from the 1/3 to 1/2 of the

“the designed load’ and increase it gradually checking

every parts until the maximum designed 1oad

During the running arrange several personnels to the

-main spots for watching and corresponding, and drive it

carefuily under close connections of each other.

‘Hang up the designed load and stop the carriape at the
~middle and check the conditions of’ every blocks and the

rlgging ropes and also check whether ‘the operating
lines are rubbing the edges of rocks or the blocks or

not.

~As for the correspondence between the drlver and the

_Watchman it is sure and handy to do it by means of

sound like the slmple radlo or the telephone.-
If the post of the watchman is not within the sCope of the
driveris seat: place the relaying signal man and make

the 51gnals surely.

(6) . Removal’ operation.

The standard operation of removal would be done by the f0110W1ng

process.

6-1 Removal of haul back line

6-~-2

oy

(2)

(3)

$lacks the 11ft1ng l1ne and lands the 1oad1ng block to

the platform

Discommect the haul back line from the loadlng block.

In case of the cr0351ng valley skyllne, and the stralning

is still remaing, move the carriage to the tall tree side

and disconnect it_after the strain is removed.

Wind it up to the yarder drum and then rewind it to the

steel-bobbin and empties the drum.

Removal of 1ifting line

@

Draw . the 1ift1ng 11ne sufficiently to the stump Slde to

release the tension of the line; by using the "T1r~for

at the stump of the tall tree.

——



6~3

6-4

2

(3)

()

After assuring'that the tension is entifely removed,.

take off all the fasteners like clips and etc. from the

‘lifting line.

Wind up to the yarder drum, then rewind it to the steel~

‘bobbin and emptleq the drum.

Remove the loading block hook and the ballance weight

and collect ‘them.

Removal of endless line -

(1)

(2}

(3

- {4

Dfaw'the earriage'to the head: tree, and fix'the.spare
wire rope or the hemp rope to it and wind it to the
near~by standing tree more Lhan three turns and stump it.
Set the automatic’ clamps (taper v1ses) to each two
threads (or ends) of the endless line in front of the

yarder'dfum'ahdwdraw to the drum side to slacks them andi

“out it apart.

Connect the spare wire rope wound up on the yarder drum

‘to one of the cut ends of endless 11ne which is drawn.

about te the ta11 tree, and ‘wind it up by turnlng the
drum and release the tension of "Tir-for" line and

collect the "rir-for" and etc.

‘Release by the "Til—For" the. tension of the endless wire, -

drawn about to the head rree side, and collect the "Tlrv

for" and etec.

Remove the heel line

(L

(2)

(3

(4)

(5)
(6)

After assuring the temporary clipping of the heel line,
remove the regular clipping of the heel 1line.

Set the end of the heel line to the empty drum and strain

‘it up by theyarder slowly and release the temporary -

clamping of heel lipe,

Slacks the heel Line ‘slowly and land the skyllne on the
ground. _ - _

After assuring that the sky line is perfecfly slacked,

remove the elamp which combined the skyline and the heel

block

Reiove the connection of the clamp and the heel line,.
Remove the end of the heel 11ne from the block and wind "
it dputo.the yarder &rem and then rewind it to the'etee1~
bobbin. .



)
(®

Collect'the heél blocks and'the clamp.
Release the stumping of the carriage ‘which is drawn to
the head tree and lands 1t to the plaL form and Temove

the endless line.

6-5 Remove the skyline

(1

(2)

Release ‘the sky line from the stump _

a. Set a guidc block at the foot of the tail tree and
pdss the endless Tline through this,

b. Connect the end of the endle%s line to the sky line
about 10-20 m from the tall tree by i means_of the

automatic clamp .(taper vise) and etec. -

‘c. Rotate the yérder drum on which the endless line is

wound up and draw the sky 1ine to the tail tree side.

d. Assuring that the tension of the sleine-is.rcmoved

' at the stump. of the failrtree'and rémoﬁe tﬁe'clips'of'
- the’ skyline. -

é.. Slacks the endlcss line till the skyline perfectly '
stops, and remove the connection with the ‘endless 11ne.

Remove the sky line - _ _

a. Wind up.the cndleSs'line of the tail tree side on the
&érdcx drum, reﬁind thlS ‘to the: steel bobbin,
discohnécc_from the spare wire rope, and connect thls
to-the endlesc line of the head tree side and wind it

up. | - )

b;_ Remove the sky line from:thé.saddle block on thc head
trec-and Wind it to the steel-bobbin,

c. Set'the'automatic clamp (fapcr vise) to the éky.lioe
and draw_ﬁp che'sky_line acd wind this to the steel

“bobbin. ' '

6-6 Dlsassembllng the - ‘spars

(1)
(2)

(3)

(4)

Check the hoisting block and the h01sting rope
If.there is not the adequate foot hold makc the hanging

.scaffold.

After femoviug the.clips of the'guy line, remove the

" shackles and collect the" guy. line.

Blnd the sheave of the guide block with the hoisting rope
and by holsting the block releasexthe-ten31on of rlgglng-'

rope and then remove the hook froﬁ:it and lower it down

hanging.
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... (5) Lowexs the saddle block Iikewlse the gulde block. '
6«7--Checking and. treating of the tools and the accessorles
: l(l) Check ‘the numbers of the collected clips and shackles
S and excluding the wrong ones put in_the oil bath and
~ stock them. | - '
3(2) Check the nunbers -of blocks and the wear of the sheaves
© o of them, and select the ones which need repalring and.
the others which do not, and after treating them with
.anti rusting process, stock. them.
(3) "As for the wire ropes check the wear and the broken
strands when they are wound up to the yarder ‘drum, and
paint oll to them when they are re-wound to the wooden

frame.
111-3-7 Fﬁndamental"type of skyline setting Systeﬁ and its character-
istics. L | ' -

As the skyllne settlng system fit for the MErkusii pine stand of
Central Java, the follow1ng fundamental type of the most simple one

will be applied in most cases, con51dering ‘the land features the. stand

conditions and the technical conditions of skyline yarding.

Fig. 11148 Tyler system

Saddle block (SB)

“Lifting line (LFL)

Cuide treej(GT)

—Haul. back line (HBLY .

Yarder (YD) :
' Guid block (GB)
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Adaptable R
Operation D _ o Clear.eetting o
' . Tree lengtht | Tree 1ength ‘Number of . 2
or short cut - . .| short cut | drums(piece) '
Gradlent of [ 10 =25 - | Span (m) -  |300-800
skyline(degree) e _ o O T
Adaptable |Weight of the. = | 0.5-1.0 | Lateral | 50-100
condition | load (t) s ; -‘-yarding ' R
' - 1  |'ddstance(m)’ -
Settihg(Removing) 25(5) . - _ Yetding volume 2030
(man~day) s o {per day (m3) | :
Yarder _— Large- . | Balance weight|with
: . Medium | with .or with-"
: o jOU_t ) . .
Diameter of | SKL | LFL | HAL | 'HBL | ELL CLL .
Wire=rqpe(mm) 16 10- T 10-17
' S 24 |12 ' _
Operation 3-6 | driver |loading |unload- {logging
‘| Personel (man) h : " {dng o
o o 1 |1~ 2 1 1= 2
Remarks _ One end of the HBL is Sometimes fixed to CR.

In this system one end of the LFL is elwa&s fiﬁed to.tﬁeﬂtail tree.
(T;T.)'and the'LFL paeseS'through the two blocks fixed to the'CR.and the
LB and'then wound - to the drum,'and on the other ﬁand, HBL fixed to the
LB passed:through the G.B.fixed at some convenient spot.aﬁd tﬁen wound
on other drﬁms Therefore by Winding up the HBL, bring the LB near to
the G. B., that 1s, falrly wide range on both sides of skyline can be
lateral yarded '

But the. defect of this system is that, when the CR travels, LFL,
bearing the load, will be roughly rubbed to the LB ‘and the blocks fixed
on CR, thus causing the sever wearing of wire rope.

Thls system is easy . to operate and mainly used in the hauling down
case and 1is adopted in “the case of the somewhat steep slope (10-25°),

when the carriage can go down by its W61ght.
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Fig. I11-49 Endless tyler system

CHLT
_-Saddle block (5B)

C ri L
| Ta,} age‘w(ca) Skyline(SKL)

- Lifting line (LFL)
' _M%-mEnd_less line (ELL)

1 T Cuide tree (GT)
Guide block (GB)

Yarder . (YD)

e T e



A&éptabie S

'-ﬁcleof ouitiﬁg;-*

Operation| .. ... e L
| tree length - Tree length | Number of 2
| or short cut shoft cut 'drums(pieoe) Ce .
Gradient of = |5 - 25 Span (m), [300--1,000
- ‘skyline(degree) - o _ e
Adaptable | Weight of -0.5-1.0 Lateral 10-20
condition| load {(t) ' yarding :
L L distance (m) ~ SR
Sétting(RemoVingj 30 (10) . __Yarding volume 30--40
(man-day) 5 per day (m ) _ L
| Yarder Large= ‘Balance weight_ with
o Medium twith or with— § i
B B < L A
Diameter of SKL |'LFL | HAL .| HBL | ELL | GIL
16- | 10- | 10-12
_ 24 | 12 o :
0peration 3-6 driver 1oading unlead-| logging
-Personnel (man) ' o o - |dng -
1 f1-20 1 |@-2

In this system, the LFL is thé same as the

is the endless 1Lne (ELL), driven by the sheave

_Remafks

yarder, and thlS ‘oves the carriage (CR)

. Malnly in case of ‘the gentle slope of less

carrlage can’ not; move by it-gelf or in' the case

fyler system, but the HBL

attached to the drum of

than 10 degrees, when the
the skyline support is

necessary, or - in the case of steep slope of more than 20 degrees when

the braklng force would be shorted other than this system




Fig. IX1~50 - Falling block System 

§KI, -

HBL

Adaptable - . .

operation | . Clear cutting B
'Tfee'léngth _ Tree length | Number of 2
‘or short cut -short cut drums (piece) 0
Gradient of 5-10 Span. (m) - [300-500 -

, _ .Sky;ine(degree)' . ) _ B
Adaptable | Welght of 0.5-10 | Lateral 50--100
condition | load (t). yarding ; :

R o distance(m)

Setting(Removing) | 25 (5) - YardingIVOlumg 15725 
(manfday) per day(m3)__ ;
Yarder Large— Balanée weight |with
: Medium with or with—"

out - _ _
Diameter of ‘SKL | LFL | HAL | HBL ELL CLL
wire ;ope(_mm) 16— 10-12 10-12 '
L 24 : : .

L _ SR N . -
Operation 3 -6 driver|[loading junload-|logging
Peronnel{man) o : ing I

112 1 1a-2
Remarks _ ' : .
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_ This system is used main]y in yarding on flat area or in upward _
varding on gentle slope.- Especially, the forced hauling is possible, that .
it is used frequently in tree 1ength yarding, : _

 In this system, to take down the carviage (CR) you must wind up the
'LFL by power and at the same. time brake’ the HEL, and S0, the loss of-
.power is great and also the high speed operation can not be expected
And the 1oad is’ apt to move up and down during travelling That the

drlving operation need very mnch skill, adjusting it constantly.

' But in case the skyline support is. used the passing through this'

support is easy, and also the Tateral yarding_is |asy.,
ITI-3-8 Calculating method;aboutdthe sleine-designing
About the skyline setting for yarder wé should pay a greatest

attension to use the wire rope strong enough ‘to bear the load while in

operatlon and never breaks down

In Japan, the safery- factor of wire rope is defined in the Sanitary

 and safety of labor regulation.

Usage of wire wafetv factor
nBL ' . _4.0'
LFL . 6.0
e A w0

In general, if the stretchlng 1s too tight the tension would
become Loo great, and if we were to keep the determind safety factor
we must use the blgger size one. oL ko dlminlsh the load.

On the contrary, if the stretchlng 1s too 1oose the sag of the 1ine
becomes too much and the carriage Load- hang down go much as to touches
the’ obstacles on the ground and also the line swings too much to
prevent the smooth operatlon _

The degrée of stretching is indicated by the central’ sag span
ratio (the ratio between the sag amount at the center and the horlzontal
dlstance between the two supports b o _ '

As the minute amount of dlfference of this value has a- very great
influence to the 1lne form and its tens1on we must declde 1t very '
carefully. : - . _ - . ‘ o

As.a standard 1t goes between O 02 to 0.06, “but from 0. 03 to. 0. 05
is desirable. Therefore we flxed it as 0, 035 in this de51gn 1f the
safety-coeffic1ent is low in thrs case, then by fixing it from 0.04 to
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0.045, and ralse the safety coefficient.
a) Célculation‘on skyline form

Tﬁe curve of original line and the locus of carrlage load.

Fig, IT1-51" Original cable form, Load-locus curve

Central sag.amoﬁnt of the original curve of main cable is .
£ = 8.%0 _ ' ' ' |

Sag amouﬁt at any point on the curve AB:(horizdntal distance

x from A) is |
| _ fx = m.f " where m ='4(k—k2)

m is' the coefficient determined by the horizontal distance from
“the lower end. | o ”

. :
Lo
point measured from A.

K = and is the coefficient of horizontal distance at aﬁy
Generally, divide %o equally into 20 parts and take it
horizontally, then the value k, and also the value m will be as

follows.

0.05 | 0.10 | 0.15 | 0.20 | 0.25 | 0.30 { 0.35 | 0.40 | 0.45

0.95 [0.90 {0.85 |0.80 [ 0,75 [0.70 [ 0.65 [ 0.45 | 0.55 | °-°°

m[0.19 [0.36 [0.51 |-0.64 | 0.75 | 0.84 | 0.91|0.96 | 0.99 | 1.00

By these vélues we can draw the curve of original form of main

cabie.
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Next, we caléulate'fdr the locus eurve of the loaded runhing of
carriage-~load. _ . . |

If the load hang at a certain polnt between A & B, the cable will
come down to point D and ballance there.

_ To define the horizontal distance from A to D as X, énd the sag

of the original cable without load as fz, and its sag when loaded as fd,
then _ _

_ fd = r.fx where r i1s the
coefficient of the sag increase reléﬁiﬁg”to the situation of the

carriage, and is calculated by the following fornula

: 1l + 2n
A/ 1412 (n4n?) (k-k2)
k = Qx-coefficient of load situation.
o
R o= ¥ ioad ratio
=

P : Weight of carriage
W': Self wéight of caﬁle between the spars.
b) Calculatibn of correction ) '

As the cable of skyline is.stretéhed very tightly and then
fixed, that fhe_épar may move sometimes, and also the'témperatufe
changeé and the cable elongateé elastically. . '

Therefore, we canrget'more accuiate.valué by correcting the
above mentioned terms.

' (1) Correction for the displacement of supporting points
The span betweéﬁ the two spar méy_slightly changes by
ieaning towards iﬁside, and the spén becomes shorter fhat
amount, resulting in the_intreasement'of the sag;
Assume this;minﬁte displacement between thé supporting
points asldﬂ,and'the distance bétween the twn spars along
with the cable as g, then the displécémentratioﬂd dwill be,

4%
L.

Assume the sag when the displacement is not existing is

dd.:

fD and the same when displacement is existing is.fﬁ

ﬁ,.go -



then f‘b'emEd.g fp.

. 14— a.
where Ed = 852 coshu
1 - 4d

_e : Central sagmspan ratio of origina1 cable.

‘ o : Inclination augle of the span.
(2) Correction for the change cf temperature.

The temperatures may be different between the setting time
(or the adjusting Lime) and the running hours,. and by ‘this
change of temperature the wire rope wculd be elongated or
shrinked, regulting in ‘the change of sag amount.

The elongation ratio of wire rope W is, '

=11 x 10*6/degtee°c.

“and is rather a small amount.

To assume the 1nit1al sag amount at’' a certain point on
the original cable as fx, and_the same after change as fx',
then, | |
. x' = Et. fx
1652 cos4u

Here, - -Et = 1% Wt®
Et ¢ oefflclent of correctlon for the sag amount
refering to the change of temperature t °C.
This amount Et’ would remain after the load 15 charged that

is the initial sag amount under loaded condltlon fd will change

to £'4, When the temperature changes.
T T . o
fD = Et fD

As for the plus and’ mlnus, plus is for rising and minus
for decreasing, and the sag will increase or decrease according~
ly. : _

(3 Cortectionrfor the elastic elongation of wire rope.

Wire rope will increase its tension when loaded, and this
cause the eleatic'elongation of_wite'rope and the increasement
of sag amount accordingly. | ) | '

As the- origlnal cable is already stretched under somewhat

strong ten51on the elongation by the initial tension is thought
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“to be settled :
_ LE we deflne the elastic elongation ag AL and the length of
_of original cable ~as L the elastic elongation ratiolie will be .
'as.follows, ' ' '
o de =fit%ﬁ

To assume “the sag anount when the elastic elongation is not

_coneidered is fd and when considered as £'d, then

fD'r = Ee”- fb

“where Ee: =’——;-—[1 + ,\/1 + (1. +-——é-§-—a;>de} -

_ 8s7¢os8
Ee : Coeﬁficient of correction for the sag amount
caused by the elastic elongation_of wire rope undexr

the increasement of tension from the load.

“de = A+ Td 7
de ilelongetion_retio,
| A =.—;:%;irw
7d = Tmax - To .
A effeétive’Seétionel area of wire rope.
E : elastlc coefficlent of Wire rope.

Tmex Maximum tension under loading state before correction.
To Max1mum_tension of orlginal cable.
(4) .Overuall correction
_In case the dlsplacement of spar the change of temperature
and the elastic elongation may occur at a time, the over-all
correction coefflclent E will be
= Ed - Et . Ee" .
Therefore the over-all’ corrected sag amount fD w111 be
"fp' = E . fp = Ed - Et - Ee - £
By plotting_these £'d at each position of k from the
straight.line A.B-foﬁdownwards, and tie each these- points, and
then you can get the corrected locus curve. You can check the
obstacles on the surface of the ground by this curve, and.keep

the safety against them.



11I-3-9° Checking the design of QLyline system

When ‘the fundamental design is completed by refering to the items

already mentioned, we must check it to avold the trotbles like the
reakage of wive ropes or the caoe that the eystem does not- work smoathly
when the actual load 1ike loge is charged _

In designing the' ekyline system, to use the bigger size ropes than
necessaly, only for the sake of safety, is useless, and in the fundamental.
designing we. are ‘to use as smaller ones as possible, and therefore we
must check it from the stdnd p01nt of safety ratio (coefficient of - safety)
as a 'bhase, '

a) Temsion of Skylice and its eafety c0efficient-

As for the - carriage load’ we adopt not only the self welght of
the carrlege and the welght of the load but also ‘the impact~1oad

and the estimated:weight of operating line haeging on -the carriage.

The,impact'ioed is'indicated_by'the impect'coefficieet I; and
the weight of operating lioe.W' is the weight'of the wire half the
length between two supportlng p01nts.

Total carriage load P is

P = (Po-I-Pc) X (1+1") +W'
where, S o
"~ Po ... Weight ofologs.
. Pe ... Weight'of;emptj carriage.

I ... Coefficient of impact 0.2 -'0.3

w' {..:Weight of operating line, hang on the carriage

When the carriage ride on the original cable, stretched with
the rated tenS:Lon, the tension of- the _loaded cable would be.
1ncreased of course. o

The inten51ty of rension depend not only on the load but
also on the p051t10n of the carriage. ‘The maximum tension w111
come to the upper supportlng point when -the cerriage is at the
middle of the span.

The maximum tension Tj, which appears at the upoer eopporting
point is, o . ‘ | ' |
| Ty = (W + P) xg .
~where W : Weight of main’ cable

P Carrlage load calculated as above mentioned
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¢-:'Coefficient of maXinum tension

/1. +(451 “I" tanu,)
. 8‘%1 .

¢ =
 u :Iinclinattnn angleﬁqf.the Epan.
81 = Zy s and _
: S : central dag—epan ratio of the original cable.
Zi_f_Coefficlent of the equivallency which is
determined by the’ line-load ratlo.

1 + n
N[ 1 + 30 + an

Z =

L i
.n ..1oad ratio —w | | |

~ Assume the meximﬁm,tension.derived from the above mentioned
-caleculation as T3, and rhe guaranteed breaking strength of the

wire rope that is used, as B, then the coefficient of safety N

If the resultant of calculation becomes 1less than 2, then
the system 15 dangerous, The value of N must be more: than 2:7,
. Also in'this case, the coefficient of correction must be
. calculated in it. _
(b) The tension and the coeff1c1ent of safety for the operating
line, ' _ ' _ _ :
Maximum tension of the 11ftlng iine of endless Tyler system
will be calculated by the f0110w1ng formula_

P£
No

PL :_]oad of loadlng block
P'y: Weight of unit length of the lifting line wire

T'l =" + P'yox h

rope. .
h' « Max1mum h01sting height.
. (Maximum distance between the main cable and the
o ground,) o
No : Number of ropes which suepend the loading block.
This formula for the . 1ifting line is not only for the
'endless tyler system, but also for tyler system and falllng block

system
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Calculate the coefficient of'safety.N,.éS follows.

N = —
ST

and check if the value of N is more than 6.0 or not.

Next, the tension of endless line T'2 is cninnlated by -
the following formula- ' ' ' ' .

T'y = To' + Tp
T'o: Fundamental tension
' Tp : Tractlng force for the 1oad
The endless line must be tightened. so as the sag span ratlo.
(fundamental sag spnn ratio)}s8' of the endless line should be
1.2 - 1.3 times of that of the skyline, when thé carriage stay
near at the upper spar or near the lower spar.
T'o= (P Y f) ox ¢
Py Weight per unit 1ength of the wire of the
endless line. '
L : Oblique length of ‘the span
¢ Coeff1C1ent of the max1mum tension.

The Lracting force for the 1oad Tp should be calculated
seperately relating to the positlon ‘of the carriage, and Tp,, for
"the case when the=narriage is_notinear the supporting point,.and
TPy for the case'near.the'supporting‘pbint.

Tpl.ﬁ P'x.sin By '

Tpe = P x sin Bz

P Carrlage load. .

Bl:_Incllnation angle for the curve of thé locus of
.carrlage—load, when it is not near the sunpdfting
.p01nt _ . _ A

Bo: Incllnatlon angle for the nryn of the locus'nf
carriage—load, when_it is near thé'snnporting noint.

Maximum tension of Ehe endless line is Ty, when the carriage
ié not near the supnorting point,'énd T2, when néaf tne supporting

point,

il

T T!.O + Tpi

Il

T2 T'o + sz



Calculate from these the safety coefficient,_ .

——‘%{ &;_%,_- for e'u:h cage and check and keep 1t more
; 2

than 4.0.



111-3~10 :Practical designing process of skyline system

To select the yardlng 1ine, survey closely the land features of the
felling area, by practlcing plane survey, profile leveling, -and” cross section-
lng survey if necessary,. uging the pocket compass . and make the drawings

Most important point in de81gn1ng the yarding line is the strength of
wire ropes,_and they must bear. enough the 1oad and should not be broken
during operatlons. _

Therefore, in designing the skyllne system the designing calculation _
is necessary to prove the sufficient. strength for the loads.

But these de51gn1ng calculations are based upon the "higher grade know—
ledges are required, and more over there are some facts whlch are. not yet
theoretlcally explained. '

Lherefore, we describe about the process to calculate easily for the

safe operation by using the simple formula and tables.
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(1) Fuqdamental Conditiona

' Wirlng System ‘

w

Hori7ontal distance

(10)

Span: - "o = m
(2) Incllnation angle o = degrée:
(3) Obllique length (of the span) % = (Ro/eos) = i
“(4) Vertical dlstance i = (%o tana) = m
(5)1 Sagw pan ratio of orlglnal skyline 8o =
Wire Ropée
Ueage Construction 'Rope': (6)_éuaranteed | (7) Weight of (8) Weight-jj.
%7 b of rope. diameter breaking force | rope per meter (7) » (3)
Skyline -Thim B.= kg | P = ké/mﬁ W - kg
Lifting - ' I VL '
Lirie - . B, kg | Py kg/m | W, ke
' Haulback mn _ o L : =
lihe 32 ..kg P, kg/m | W)= kg
Endless
11ne
Load: (9) Weight of load P = kg
' Designed weight of carriage P = kg




o Maker's e Unif ne cight
Itewé standard - _NumeES- Unit weight -WEigh?:
- % :Carriage,_;_ _-Pc ;'
-~} Guide block | Pe
T T o S .
o8 .Léading'block P
p i . e - h
S5 _Ball_éls_t- P '
W - - S ]
2o | Slings line  Fo |
‘g g)' Lifting line - W;'-
. -g ‘Haul line - : W'
& , TP
'¥ g_% ‘Haul back line W,'
= 0| REndless line -.Wz’
(9) | Weight of load P,
(10) | Total P

2y Calculation of Safety Coefficient of Skyline

o C(8) (10) -
(12) Total load = W+ P = . _ kg
R (10) (8) |

(13) Lbad:raﬁip n= P [ W

(14) Coeffiéiént.éf the equivalency which is determined by the live-

load ratio Zl(Table42)- :
| - . S (s)  (s)
(15) Equivalency sag-span ratio 8, =2, X §,
(16) Maximum tension coefficient ¢i(Table43)
(17) Maximum tension = T, = (W+P) X ¢,
' oo (s (17)
(18) Safety coefficient = B / T,
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(3).
()

(®)
(1)

(i1)

Calculation of Safety Coefficient of Operating Line
Lifting 1ine |

(19) Maximum Lifting height S b= om
(20) Load of loadlng block - P£-=j ' . kg

If the haul baek’ 11ne 15 fixed to- Lhe loading bloek . this w0u1d be

the sum of above mentloned total welght and the tension of haul back
line.. But in this. case we must calculate the tension of haul- back '

line prlor ‘to this calculation as in case (B):

(21) * Number of lifting line Ry =
' ' ' (20) (21). :
£22) Maximum tension. Ty =P/ g + P b kg
(6) '

(23) Safety cOefficienf N = B /'T‘
Haul back 11ne or Endless line
Toad pulllng forge

%
(24) Sp = 0.8 x S

Tp

(25) Coefficient of load pulling force.  sinB(Table-4)

(26) Load ﬁulling force TP = P x sinP kg

Fundamental ‘tension of endless line o1

[t

(27) Fundamental tenslon S 'I‘n' W" X ¢' (Table-—-3)

(28) Endless Tyler system

maximum ten51on L =T, + T
N

(29) Safety coefflcient =By / T,!'



This table is so made as to be filled up by simply é.alculating the:
numerical ‘values by the attached tables and. smmple formulae and putting them
in, according to and in order of the. number within ‘the ( Y. '

1. Fundamental Conditlons
- .Describe the name qf'ﬁiring system.to=be-esed in}the”column}of "Wiring
gystem", - ' . i B '
Span Sh .
.(1} L0 Horizontai-distance: (m) .
Get:by surveying. In aetual case, you -had better to survéy”the
1nc11nat10n angle o of (2) and the oblique dlstance % of (3) as the follow-
ing descrlptlon, and- calculate by *he formula.
2o =8 cosa ' ‘
here.coso will be got from the Table-I of Trlangular functions.
(2 wo Incllnatlon angle _ _
Get by surveylng the angle from the head tree to the tail tree.
(3 2 Obllque distance = . (m)
Get by surveying '
(4) h Vertical dlstanee . (ﬁ) _ _
Delived from the following formula, using the & of (1) and a of (2)
h =&, X tano
here tanu will be got from Table—l

. The relatlons betWeen them are ShOWn in the following dlagram.

J—

() 8§, Sag—span ratio of orlglndl skyline

In actual case we assume “the about value of So and wind up the skym
line, and therefore Sp and the center sag amount £, would be settled
aceordingly_fefering to each other{

The relations between these are-
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the definition of_originai‘form gag amount of skyline refere to IIT-3-8-a.

Wire rope

Wre ropes £b”5e'uSed ma§ varies in iﬁéfcdnéfrﬁctibn'tjpé_ahd
‘diameter (of wire rope)'actqrding'to.its_uSage,_we'must note’ down éach_
usage,'conStrﬁctidﬁ'tyﬁe'and'diameter; and get the folldwing'eéch'value'
from the table of w1re rope.
(6) B, B, Bz'.Guaranteed bréaklng fqrce _
(7) »p, AN A Welght per meter. .
®) W, w', W, Weights. - |

Here the welghts means the ones which concern the calculatlon of the
tension of skyllne, and will be dellved from- the following equatlons using

P, P, P, of (7) and Q'Of (3.

W ';.P x ¢
.Wl' = P]_. x 2
Wz' =.P2t X Rv

Load
Weight:of 163@,;ﬁeight of eﬁpty carriage, and weight of opefating
lines are“sﬁmmedrup.tdgethef and the load on the carriage iS'caléulatédﬂ
(9) P, Weight of load |
Asshme the maximum load weight according to the conditioné and write
it in. Thls value would be decreased and calculated agaln if the safety
coeff1c1ent would turn out to be insufficient.
10y P Carrlage load (D931gned load)
Delived from the follow1ng equatlon
-.P_-—P0+PC_+W'
P i (9) Weight of load
' P¢t Weight of carrlage (from the catalogue)
.-W' : Weight of pulling wire. (Operatlng 1ine).
. yaries accordiﬁg'td.ﬁhe wiring system.

In case ‘of Endless Tyler
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IT. Calculation of SaEEtyfcbéfficient of~Skyline

(12) W4~P Total load welght derived from W of (8) and P of (10)
(13) n  Load ratio o
o Derived from thé following equation by applying the value W of (8) and
P of (10). a -
=
_ S
(14) Zy Coéffiéféﬁt'of thé éqﬁivalénéy ﬁhlch:is determined by the'liye~
load ratio. Cén be:got frbm the table of equivalency bj using the value. .
n of (13). | o | | : |
(15) Sy Equjvalency sag—span ratlo dellved from the follow1ng equation by
using the z, of (14) and 3, of (5).
Sy =%, X S,
{16) ¢1 Céeffieient of maximuw tension, Calculaté from.thé table-3 of
'coefflcient of maximum t9n51on, by applying the value o of (2) and §,; of

(15) _
(17) T, Maximum teﬁsion Calculate by the following equation, by apply-

ing the walue (WFFP) of (12) and ¢, of (16).
(w+P) % ¢1

(lB)_IN- Safety coe££1c1ent : Calaulate by the follow1ng equatlon by apply—
ing the value B of (6) and Tl of (17)

W
11

2.7

In case the value is below 2. 7, readjust it to reach 2. 7, by increas~
- ing the sag—span ratlo pf orlglnal line or decrea51ng the max1mum load.
Inclea51ng the dlameter of skyline may be consldered but thlS changlng of
skyline is not agreeable as it has many 1nfluence upon othex parts.

Actually, in many cases, it is dlftlcult to change the main cable, and alsc

it should not be changed.too easlly as one of the_fundamental materials.
ITT. Calculation of Safety Coefficient of Operating Line

(A) Lifting line



(19) h‘ ‘Maximum 1ift1ng stroke._ : ,

' Take the maximum vertical distance between the skyline and Lhe ground,
and be measured at the time of completion of wirings.'
(20) Py Weight of loading block L _

" Total weight of loadlng block ballast, sling, and loge. _When-tﬁe.
haul back line 1s fixed to- 1oading block, put in the resultant fcrce of
the above mentjoned welght and the tension of haul - back line.‘._- . _-'

“In thlS case the ¢alculation of haul back line as in the article (B)
should be done at first. _ .
(21)-'n6 Number of ply of the lifting'line.
TV hanglng ' ‘jnd =2
W - hanging _. ng = 4
(22) T1 _ Max1mum tension | : o
Apply Py o of (20), g of (21), P of ) & 1 of (19) to , the foliow
ing equation. ' '
T1'=£g’—+ Pl.'x h'
ng o
(23) N ”.Safet§ COefficiEUt o _ _
- Apply B cf.(éj & T; of (22) te the'following equatioe.
| N'=—§ii26.d'
Ty
It the value is smaller ‘than 6.0, . adjust the Welght of load and let the

value increase and surpass 6.0,

(E) Haul back line or endless line _ _
Haul back llne ‘must hold the runnlng dlrectlon component of carriage
lqad. _Thls force is called the load: pulllng force
(24) SB (This value 1s necessary for calculatlon)
" When the carriage does not come up near to' the upper. spar, that is
within 10% of the skyl;ne 1ength between these.two spars,.calculate by the
f0110w1ng equatlon ' . ‘

B-os><s

Where S&Iie'the-sag —span fatie ef the original.skyline - But when the
calrlage can comes up nearer (w1th1n 10% of the span length), then use the

follow1ng equat ion.

(14—2n) So
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here n 1s {13y, the load racio.
- (25) -SinB s 1oad pulllng coefficient c : o
_ Get - the value of sinf from the Tablew4 applying o of (2) and Sy of(ZA).
(26). Tp Load pulling force '
Calcu}ate by the following equation applying P of (11) & sin B of (25)
_ ' Tp P ainfB ' :
. But if ‘the sin o Ais used instead of sin B then the increasement is

neceaeary “and must use the following equation.'

T p (P><81na) x 1, 4
(27) Ta ' Fundamental ten51on of endless line,

Apply W, of (8) aud also tead out the value ¢0 ffom'the thaximum
ten51on coeff1c1ent calculating table TablemB,'applying the value o of (2)
and 5, of (S) and put these values 1n the following equaLion.__

.'TJ =Wy % ¢y
(28 T, Magimum'tension C
. Tz' = Tp + TO.'
(29) N -.Safety coefficient
: - b

Bot.here'the yalﬁe 6.0 is for the endless line of endless system.
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. Table 1 - sin o, cos o, tan o

Degréé‘}ﬂr'mte'_ _ 1 B R ‘Degree Minute _ R
Ce o lsin g cos 0. tan o ° " sin 0 | cos Q. Lan-
0.00° | 0.0001.000]0:000) 16.00 | 0.276 |0.961 | 0.287
0.30 0.009 | 1.000 | 0.009 16.30 - | 0.284 | 0.959 | 0.296
1.00 © | 1.006|1.000]0.018]  17.00 | 0.292 | 0.956 |'0.306
1.30 | 0.026 [1.000{0.026( . 17.30 0,301 [ 0,954 | 0.315
2,00 0.035 [0.999 | 0,035 . 18.00 0.309 | 0.951 | 0.325
2.30 0.044 | 0,999 ['0.044 |  18.30 | 0.317 | 0.948 | 0.335
3,00 0.052 | 0.999 1 0.052{ . 19.00" 0.326 | 0,945 | 0. 344
3.30 0.061 |-0.998 | 0.061 | 19230 0.334 | 0.943 | 0,354
4.00 :0.070 | 0,998 | 0.670 120,00 | 0.362 | 0.940 | 0.364
4.30 10.078' 0,997 | 0.079)  20.30 10,350 ]0.9377 0.374
©5.00 | 0.087|0.996 | 0.087 |  21.00 0.358 | 0.934 | 0. 384
5.30- . 1.0.096[0.995 | 0.096] - 21.30 0.367 |-0.930 | 0,294
6.00 | 0.105]0.995|0.105| 22,00 | 0:375 |0.927.| 0.404
6.30. 0.113 | 0.994 | 0.114 ) = “22.30, 0.383 | 0:924 | 0,414
7.00 | 0.122|0.993 | 0.123 23,00 - 0.391 | 0.921 |.0.424
7.3 {0.131]0.991 | 0.132)  23.30 | 0.399 | 0.917'| 0.435 |
©8.00 ] 0.139]0.990 0.141 ] . 24.00 | 0.407 [0.914 | 0.445 |
8.30 0.14810.989 10,1494 ~ 24.30 | 0.415 0.910 | 0.456
9.00 | 0.156]0.988 [ 0.158|  25.00 | 0.423 | 0.906 | 0.466
9.30 0.165 | 0.986 | 0.167f = 25.30 0.431 | 0,903 | 0,477
10.00 0.174 ] 0.985 | 0.176 |  26.00 0.438 | 0.899 | 0.488
.10.30 | 0.182 | 0.983 ] 0.185 26.30. 0.446 | 0,895 | 0.499
11.00 0.191 | 0.982 (0.194 | 27.00 0.454 {0,891.{0.510
1.3 |-0.199 | 0.980 | 0.203 |  27.30 0.462 | 0.887 | 0.521°|
12.00 0.208 | 0,978 | 0.213]  28.00 - | 0.469 |0.883 | 0.532
12.30 0.216.| 0.976 | 0.222 | 28.30 | 0.477 | 0.879 ] 0.563 ")
13.00 0.225 |0.974{0.231] - 29:00 0.485 | 0.875 | 0.554
- 13.30 0.233- 0.972 | 0,240 | - - 29.30 0.492 | 0,870 | 0.566
14.00 0.242 [0.970] 0.249]  30.00 | 0.500 | 0.866 | 0.577
14.30 0.250 | 0.968 | 0.259| - 30.30 10.508 | 0.862 | 0.589
15.00 | 0.259 | 0.966.| 0.268 |
15.30 | 0.267 | 0.964 | 0.277
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Table 2 "Coefficiént of-fhefQQUivgleﬁcy which is determined
by the line~load.ratios.

(A) No. of-ioad is oné

0.76 .
0,77
—0.78
0.79 =z
-0.80 oz
0.81
-0.82
0. 83
0.84
0.85 .
0,86 |-
-0.87.
-0.88
—0.89 _
0.90 ~0.67
0.91 088
L 0.69
0.92
0.70°
0.93 0.71
n 4 -0.72
0.9 —0.73
~0,74
0.95 0.75
0.76
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Calculating graph of the max, tension coefficient

“Table 3

%

Sag-span ratio
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