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strengthened DY LUEErOuS CoAMEC caby “in.. w-S 82 inclined in a
ferward position -~ mav be weldec as A protective device against
falling trees, [his frame is a'so useful t» hold buack low up-
rooted vegotative grewta. Tho inciined position of the blade
causes the feilrd trees to a1l wiongside the tractor and al-

ways on the samc side to provide for easy collection,

lhis toci is aleo suiliole tor excavation and ground levelling
work; for drain ditch digeing (in & "tiit" position) and to

collect and pile up the eurnlas material,

With more than one pass, it uproo.s the embedded logs. It is

fixed to the C-frame in nlace of the angle blade,

"y".hlade for felling tr-es

It is made up of two curvad blades, coaverging at V., At the
vertex it has & heavy-duty "spiitter” or "stinger". The cutt-
ing parts are two angled serrated blaces with sharpeued saw-
teeth. Converging vrotective brush racke are welded to the
upper extremity o .. Llwdr ‘o cn~f fho vezetation on both
sides of the tractor. 1t has trunnions hinged *to the vehicle

and these sgbstitute e («trame of the dozer.

This blade is very «fficient and proiu. tive in tahe felling of
trees, in stump Jicging aad in tihe destruction nf the under-
growth. llowever, it cirries o.t a -ough and disorderly demo-
l1tion work whir: renders subscjueat operations of gathering
and land clearing wmorc d¢ifficult. Lornsidering the destructive
action inflicted uron th: vegcetution, the "V" blade 1s used
when a good outpat ol trunk-gatheriag {8 no% too important
and the prevarlinyg interest _a to comple.r the work rapidly.
“o rubble pilray or 2wcavating works can be carried out with

this blade.



-~ Tree Pusher

This is & rigid frame, made up of two converging
brackets, hinged to the top of the C-frame of the dozer and
fixed by means of forks and pins to the blade. At the vertex
of the two arms is a8 tooth or & spur with multiple teeth, both
well sharpened., The implement is placed on the blade in & straigsht
position and has its end pointing upward.

[t is used in the felling process of tree-uprooting since it
exorts a much greater force on the tree-trunk than on the

ground. lherefnre, the stump digging operation is eliminated.
But since the trec-felling process is very crude and the logs
and roots are ripred nut together, many deep holes are formecd
in the ground and these will eventually have to be filled up

again.

‘‘here are also solutions of the tree-pusher which completely
substitute the angle-dozer implement, preserving at the same

time the hinges and the control by means of hydraulic jacks,

- Tree boonm

This 1= a frame with a square rack, for both angle and straigu:
dozers and can be either detachable or welded. The transversal
bar of the trame, supported by angu.ar cross members, consti-
tutes the element of thrust of the implement and, considerins
its length, can aci upon different trunks simultaneously. The
tree boom is used in mcdium stock brushwood and can be applicd
both to the angle hlade as well as to the brush-removing blade

‘as shown in fipure).

1.2.2. l.and clearing with chain

This method :s adepted with a good result especially in up-

rooting the brushwood of an arid or semi-arid type.



A common raval euchcr w.zia is us {2 . purpsse and both

its ends are attached to the tow bar of two angle dozers, of

suitable power and rigged fur forest-cite work.

By moving in parallel line and at a certain distance from one
another, the track-type tractors drag the chain whica forms a
curved line and, when scraning the ground, rips up the vege-
tation along the strip of land contained between the two towing
dozers. The dozers are placed at & Adis..nce which is equivalent
to /3 of the chain's length. [be latter is divided into seg-
ments to better cvercome the resistances enl each segment 1is
linked to thr other by joints. The dicmcter of the chain's rings
is 50 + 8G am (1.9 + ins.), accorw.ng o the type of vegeta-
tive growth and te e ciass of the wachines selected to tow
it, Often, n third aapl -=dozer is called in ar an auxiliary
and is equipped with a plate or tref pusher which follows the

course of the chain and in‘ervenes at points of major resist-

ance, to loosen it trom any studbborn obstruction and to render
the operation mnre regular and continuous. The auxiliary dozer
will handie the f~115ap ol larpze- <izo? 4 - 23 whirh ranproat be
uprooted by the ~hain, A® tines the chain is weighed down by
one or more spheres = tull ov lilled wita ceament - and at a

set distance between thet.. [nis is Jdone to prevent the chain
from ridine high on the¢ v:getation instesd of staying at ground
level. This system cannot be ndopted if the terrain is wet,
muddy or ver:. :rregular, lhe urtg, ed pheres or balls have a

1

diameter of ‘..t + .80 m (3 ft. 7 ins. + 5 ft. 9 ins.) and
a weight of < + 0 tlons. In chaiu c¢'earing, it is preferable
to nass twice over the same scea ard in perpendicular direc-

tions.




T.2.3, Stump Digging

The stumps which remain buried, because the trunks have
been sawvn or sheared by means of tree-shears or split at the

foot of the tree, are removed by means of suitable implements,

- Stumper for stump-digging

As for all land-clearing equipmentsa, different versions are
avajlable, Essentially, the implement consists of a very thick
and compact steel plate fitted with teeth underneath and is
pivotted to the centre of the angle-doscr's C-frame in place
of the blade. By exploiting the concentrated thrust force over
& limited area and the penetration of the teeth, the stumper
wvedges itself under the tree stump and dislodges it.

The stumper may have a structure similar to a very
short and robust blade, with one-piece teeth or a
box~-sectioned structure, with the plate placed at an angle

tn order to boost the machine's deviated thrust: in

this case, the teeth are welded perpendicularly to the plate,

In order tn root out the stump of large trees which
are savn at the base of the trunk, it is necessary to cut off
the roots and split up the trunk into wany parts which are then
removed separately. I'or this purpose, a long sharp raking shore
is welded to the side of the stumper, perpendicularly to the
plate, and is designed to penetrate the stump and to split it.

- Trection Stumper

This is similar to & =ingle-toothed ripper and is both
long and robust, It could be hydraulically rontrolled or by a
winch, The tooth is rurved and sharp; sinking into the ground,

it roots up the stumps and rocks, rips and cuts off th2 roots,



l.o.4, ‘proot.np 8al Vemavang of ndergrevth and Rubble.

"his is the most rommon land-clearing operation., The
implements used have a sim.lar structure but differ consider-
ably 10 the solutisus rciven to the d-tails in relation to the
type of use: multi-sonlicatian equipment (somewhat light) or
prevaiiingly specialized {somewha'. heavy): they are used to
fell trees of smal! diameter, remove stumps or rock and stony
outcroppings, rivear the grouud of low vegetation, push and

pile the residual debris,
- Hlade Reke

This i1mplement 13 avuilable in & wide variety of types;
of similar conception and consis=ts of a strong frame, which
approximately resombles the shape of an ungle-dozer, and upon
which curved teeth are fixed frontally. These jut out and
arcv carved downwards, he teeth could be: fixed or removable,
with twe points {(and therefore reversible) with or without an
interchangeable perint, long or short; accarding to the type of
usc. [he blade rualkes are, practically. multi-toothed pitchforks
vith suitable <hap: and streopth te over-ome the specific diffi-

culties encountered in tar land=-c-leasi1ag operation.

'he teeth-beariay frame extenis itself upwards to form
& strong shelwer acd ix inclined Torward and supported by many
heams to act a= n thrust ~rcss member to fell trees and as a

tred'is to stuck and prle masacs of vegetation.

Fhe ratiay biade 18 {ixed 1n place of the angle-blade;
and its angular pos.iion iy Lest suited for the piling of rubble
into piles which are thec removed ry loaders or burned on the

spot,




Rake b'ades are ulido wvai.abkic or more Specislized
rnd hoavier tasks (especially for ta<ks such as the removal
ol boulders or stumps) or for useof a -ore general and lighter
nature (such as the removal and rooting up of bushes, the

clearing o the iand),

A typical solution is that consisting ot & toothed
plate which is fixed to ther angle—-dezer blade by means of
welded supports and hinges, This 1mplement is
easily dismantked and converts the angle~dozer suitable for
lighter nperations suach as the remova! of slightly resisting

vegetation or the transporting and collecting o! debris,

V.2.9, Drappeing of felled trunkse

This operation can be carried out by applying a winch
to the dovzer, as described un 1,14, ¥or the dragging or skidd-
ing of trunks, the dozer is a suitable machine for every type
of terrain whilst the skidder - as a wheeled machine - has
certain limits nf »apiny in re'atiou ‘o the consistency of the
terrain and te the valnerability of the tyres (jagging rocks

or wond).

The wineh i3 a fundamental equipment for the use of

the do7zer 11 lard-claarire onerations,

lo3e unerticial clearing of the land

I the exrlortacion ot the soil is forescen for agri-
cultural grovth or replanting, 1fter having provided for the
uprooting of the superficial vegetatinn, it 18 necessary to
destroy the buried roota, to crumble ihe superlicial rugged-

ness and to chen up the debris.

In this operational nhase, the Jdovzer is used for the

towing of varioeus equipments,




- Root—-shearjag Hir'r

It subatitutes the angle~doer implemeni, is mounted
st the rewr and (: pivotted by means of push arms t, the hinjeu

aris of the de7r-r's (=f1ame,

ft lies orizentelly ani, by mears of hvdruulic jachn, {
is sunk intc the ground snd toved mo as Yo tear up the buried ’

roots., ‘
- Rolling Choppers

Thim is & hollow rol' which {s filled with water to
veigh it down to 'he ground. The drum of 4‘he chopper has welded
on longitudiaaliy culling blades, 1t is towed by the dozer and
carries out very anccurate vork of superficial clearance of the
soil as the result of its veight and knife-action, vhich chop
up the rexzuining vegeatation and shatter the crust of the sntl,
withont crusing any Jumage tn it in depth, The crushing drum iu

used niagularly or io groups of two or three units.

- Disc Harrnows foar .and Clearing

Thesns arc iuvplementa wiaish are towed te execute super=-
ficial works on the snil betore it is ready for cultivattion.
Their com.on characterirtics are their heavy supporiing frar,
for the pronviced :1isca and their cutting radial sectors. The
harrovs can be p. ced either (n a perpendicular or incliued
position in rela‘ion to the direction of ths dozer's progress.
If the frume ¢ cornctruct A in A Vashap A {orm, th~ harrow
simultarccos1+v nresnnts countorposcd movements wi.h respect
to the divactior of Lne mr:4hin 's progress, The frame of the

V-shaped harrov ra' lLe rigid or fle¢ible and, in this case, ji.n

sntting way be manial, mechanical cable, or hydraulic.




2. Path vpening

The clearing of land for development requires the open-
ing of paths for access to machines and labourers and for the
dragging of felled trunks right up from the shearing site to
the piling of trunks for hauling away on transport vehicles,

The path opening is rudimental if the paths are des_
tined for tempdrary use (e.g. for some months) and, namely,
until the land clearing of a particular area is completed.
Later on, if these areas are not abandoned, after a more or
less lengthy period of inactivity, they may be repaired by
using the same layout or are completely reset. The procedure
is justifiable from an economical viewpoint since these paths

are for an immediate purpose and do not require maintenance.

Instead, if the paths are later transformed into
communication roads for access to hydroelectric stations,
mines, grazing grounds or places of tourist interest, the
initial undertaking vill be more accuratr as they will be
srranged, at a later period, ccording to ro. .-constructing
techniques.

[n any case, the spocific machine for the opening of
paths is the tract-type tractor with a semi-U blade having e
hydraulic "tilt¢".

The "class" selaction of the tractor is very different
since it depends on the type of ground to move (sandy, clayish,
sixed with rock or really rockr) and by the section of the trees
to be felled. In these multi-application operations, the dozer
has the advantage of having the hydraulic tilt available. For
sore engaging tree-felling work, machines and equipment indicated
in the chapter on land-clearing are made use of. (If the under-
taking is particularly simple, even the land-clearing angle~dozer
say be adopted, as mentioned earlier in point 1),




q

2.'. i.quipping clearing machines,

J.i.7, Blade with semi~U profile

In relation to the straight blade, the semi-U blade
develops a more effective cutting action at its extreme ends
which are angled in a forward position and offers a greater

brush rack for greater load carry capacity.
2.1.,2, Hydraulic Tilt,

When set in the "tilt" position, the "bull" blade is
inclined in such a way as to point one of its ends to the
ground. The hydraulic control of the tilt permits the blade
to move continually and promptly according to the operator's

intentien.

The blade in a tilt position is particularly effect-
ive to oust slabs of rock or logs from the ground and to pile
the loads of debris as its in-lination can be. continuously
adapted to the irregularity of the terrain 'uring the tractor's

forwvard motion,

The tilt position of the blade is also used to shatter
the surface of the soil, analogously to the ripping up when
it is necessary to facilitate the digging process or to provoke
a8 reaction in the ground when help is needed by the tractor to
saintain its direction if it swerves as a result of ground ob-
stacles or those of the load (excavation or vegetation debris)

piled up not uniformily.

2.1.3, Power sShift ransmission

The need of having a vower shift transmission depends
from the same reasons discussed in !,:,!, regarding land clear-
ing. Analogously, there is a great advantage in the combina-
tion of an oil-bath clutch transmission with the pover shift

transmission.




2.1.4, Prote-tive unurds and lnuipviug of the Clearing Hachines

(See point '.1,0.)

eo1.5. Winch

The winch which i1s applied to the bulldozer is one of
the multi-application implements used in logging read construc-

tion,

It is used in reserve onerations involving both itself
as well as others when they are in difficulty or swamped down in
muddy ground; it pulls out stum s, breaks un rocks and skids
trunks out of the wav., A raised fairlead wineh is recommended
as needy equinment to case the manoeuvrabiitty of the load-skidding

tractor (. ec point '.1,.3,)

»

21,0, Ripper

This rirver is an alternative auxiliary tool for the
bulldozer and is usefu’® inr path-clearing opcrations, The
ripper is useful on clay loam soil or rork-studded ground since
it is necessary to rir the soil, deveoid af vegetation, to render
excavation work more productive. The choice of the type of ripper
(multi- or single-toothed) largely denends on the structure of

the terrain.

As far as pnssible and if the materianl does not offer
exceasive resistance, oue tends to chnose the J-toothed ripper
(eventually only using two) for the sake of economy. The single-
toothed ripper is necded when the breaking of the soil takes
place in larpge dimension blocks ar slabis, The operational tech-
nique consists of edging forward at minimum speed and maximum
depth possible rather than at a high speed and lower depth. At
low speeds, 10 fact, wear and tear of +he dozer's mechanical

properties and the dynamic str~ss intensiiyv are reduced.




We regret that some of the pages in the microfiche
copy of this report may not be up to the proper
legibility standards, even though the best possible

copy was used for preparing the master fiche




Ripping operations of a certain intensity call for the
use of a bulldozer classified in the upper echelons for the
necessary power and weight to boost the traction power and the

penetration of the teeth inte the ground.

2.7.7. Rolling Choppers

These implements are pulled by tract-type tractors and
may be either simple choppers or vibrating ones which furrow
the soil crust even in depth., The che:  in evens the soil sur-
face and tamns it to allow the downflow of water and therefore

giving the path a longer life,

lleavily ballusted grilled rolls are used in soil tillage
when it is necessary to disintegrate rock outcroppings to render
the surface hard and sufficientiy smooth and to diminislhi the
excessive wear of the tvres of load vehicles which ply back and

forth,
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Conclusion

versal

LR

2.

The tract-type dozer, specially equipped, is a uni-

machine for use in forest sites,

In land-clearing operations, the tract-type angle-~dozer
is the most suitable version having,as it does, the
following distinct characteristics :

a) pover-shift transaission, preferably with a clutch
(in place of a converter); protective guards for msan and
machine;

b) availability of interchangeable special equipment

vith angle blade or substitutes of the entire tractor
group: to fell trees, remove stumps, uproot vegetative
grovth and dispose of litter accumulated from the cleared
land}

c) availability of rear or towed equipment to rip the
embedded roots, to -arry out tillage work on the soil
to achieve as close to the desired condition for plant

growvth as possible;

d) wvailability of the winch for the skidding of trunks.

In path-opening vorks,

the suitable version is the track-type bulldozer, with
the following distinct characteristics:

a) equipping the clearing machines as in land-clearing
operations;

b) bulldozer equipment consisting of a semi-U blade with
hydraulic tilty

c) availability of the winch or ripper according to the
need for a special tool.

- = = - -
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Introduction
... -

The industry of products derived from the exploita-
tion of forest wealth -~ which includes the industries for the
cutting of wood, for the production of cellulose, of paper,
plywood and chipped wood - is today of an outstending import-
ance to many countries and, for some, constitutes the major

source of revenue,

At the very basis of the complex and diversified in-
dustrial cycles nf the conversion of forest products, are the
land-clearing works which are largely carried out by means of
tracked earth-moving vehicles, fitted out and equipped with

special mechanical tools,.

It is known that, in the industry of forest products,
there is a particular case of exploitation of the forest and
woodland "cultures”, practised with highly organized criteria
and with the use of specialized wheeled machines and wheeled
log loaders, equipped with a wide variety of interchangeable
implements. At a more developed technical level and, subject
to future growth, this type of industry is linked with the
environmental characteristics, such as, the climatic condi-

tions, the lay of the land and its nature.

Moreover, it implies the selection of suitable wood
varieties and a sufficiently orderly arrangoment of plants

in tillage programmes,

Outside of this specialized sector, suitably equipped

tracked earth-moving vehicles may be used everywhere in
-
forest vorks and the dozer, in particular, plaYs an irreplace-

[ —

able role,




The track-type tractor, suitably fitted out and
... - - R .
equipped with uppropriate i1mplemercts, is the basic machine
for all forest-site works siice they require :

= thrusting power

- grappling power

- stability (on slcping or impe-~vious terrain)
~ manoeuvrabiiity (in restricted spazes)

- floatability {on vielding ground).

lhe operational sectors of the dozer are schematicaliy

the toltowing ¢
!, Land clearing

2. lrack npeniag

1. {.and ( learing

The uprnoting of vegetaiion apd the clearing of
debris has as major scopes : the gatharing of raw materials
for wood industry, thae preparation n& land for reforestation
programmes and crop productinn or the opening of areas of

settlement.

In order to carrv out these ‘wssks, the angle-dozer
with mechanical adiuctment is used for the felling of trees,
to undermine tree-stumps, to upront bushes and undergrowth,
to pile up the rubble, to skid the tree-trunks to the

collection area and tn nrovare the land for further projects,

The angle-dozer is chosen for land clearing because of

the special imulements which are 1:ttl»d 10 it straight or in
an angular position according to the characteristics of the
operation. The anple~dozer'r tnrust C-frame, because of its

carrying structure, provides th. maximum freedom of choice




of implements while the bulldozer - liavink its thrust-arams
hinged to the btade - would render the substitution of im=-
plements more diff1cult, mnre expensive and more toilsome:
there would neither be the pessibility of turning the blade

at an angle,

As far as the working conditions permit, the angle-
dozer is capabln of opening new transit lanes and for the

skidding of tree-trunks ( ee Point 2).

b The rigping out of the anpgle-dozer

Jdol. Power shift transmission

The quick reveraible geur is a necessary condition
for the safety of the onerator and a safeguard for the machine
in case of danger (~,p,, tke talling down of trees, ditches
hidden by vegetation, thich reots emerging from the ground

after treesar> . 1]- 1),

[he inching vedal control permits the desing of a
sufficicntly gradua’® progrecss of the machine when working

close to obstractions.

Another conditien 13 that of combining the clutch
to the power shift gear. This facilitates the use of the
machine's total thrust power ancd sensitizes the operator.
In fact, the rigid friction gearing immediately gives the
operator the sensation or feeling of the variations of re-

sistance to the dozer's advancement.

1,1,2, Protections

The bulldorer must be protected in order to provide
safety to the operator and to avoid any damage to the machine

as it penetrates into the vegetation during work: The causes




of damage are : ground obstacles (nrotruding rocks and roots);

impacts against branchcs and bushes, the falling of trees.

A thick rawme, J1xed jia relation to the operator's ‘
seat and linked by means ol twg sweeps to the radiator shield,
proteccts the operator, the engine and the exhausti pipe. The
sweeps must be shaped in such @ way as to facilitate the ma-
chine's penctration intc tae roresi, .\ heavy-duty cab guard
and rear and lateral gurill gnards are applied to the tractor
to prevent branches c1 fci'epe from eatering., These guards are
applied to the R.0,”.S., (Roll-cvnar Urntective Structure). The
protection must have sufficient resistance to support the

rolling-over of the *ractor.

Various shelirrs npre foroeseen n certain parts of the

machine to protect the most dno'licete mechanical parts,

1.17.3. Winch

A heavy-duiy *oving winch s used and applied to the
rear ol the machi' e a* a cenver) rt hei~ht ‘o skid felled
tree-trunks, even of a cous:deracle diameter,or a bunch of
them by kerening *he ena off 1be rround to avoid any possible

stumbling over obstaclus,

For suckh a purpos:. a ruicod {eirlead is often
used as an accessory Lo tue winch which lio1sts the cable's
pulling line in relation .c¢ the grourd. Generally, the winch
has also a tow-hook for towiay slederes, rolling choppers and

other implements for ground preparation.

[he dozer preovided with a vinch is suitable for towing
operations on difficult, steep, muddy ground filled with jutting '
rocks or sharp wooden spikes where cpecial wheeled machines
for skidding would not be cafficieatly ~ffective or would be .

exposed to excessive tyvre de.age and vear,



1.2. Clearsnce of vegetation trom land

It is stated that, in the more advanced industry of
forestry, trees are accurately fniled at ground level to ob-
tain a greater quantity of raw material for industrial trans-

formation, In this case, a track-type tractor is more often
used, fitted as it is vith a troe-shearer in front to shear
trees whose diameter is not over 60 cm (23.5 ins.) by cutt-

ing them at ground level,.

However, the common mechani:al saw is still widely
used.

Otherwise, whan the exploitation of the trunk is more
rudimental or when it corstitutes a sub-product of land-
clearing, or there {s an abundance of underwvood and bushes,
the angle-~dozer finds e vast area of application, fitted with
suitable implements for

1.2.1, tree-(elling,

1.2.2, 'and-rlenring wih chain,

1.2.3. stump *iogling

1.2.4, uprooting snd rermoving undergrovth and rubble,
1.2.5. draggiag of felisad trunks,

1.2.1, free-lalling

The following special imp'ements are useds
- Angle shear blade for trer-felling

This is & fixed position blade, set at an angle of
302 with a curved shape of the mouldtoard and having a thick
cutting edge ~nnd a stinger device at the extreme end, both
capable of being re-sharpened and replaced (welded elements).
The stinger «cuts into the trunk ani splits it as & result of
the off-ce:ired tl'rust & "< ¢_..cr: 'he blade completes the

demolition. On the upper pa-t ot the tlade, & guide bar =







flie
e

25 e HH‘ .




- Tree Pusher (Fig. 4 and 4A:

This is a rigid frame, made up of two converging
brackets, hinged to the top of the C-frame of the dozer and
fixed by means of forks and pins to the blade., At the vertex
of the two arms is a tooth or & spur with multiple teeth, both
vell sharpened. The attachment is placed on the blade in a straight
position and has its end pointing upwa.d.

[t is used in the felling process of tree-uprooting since it
exerts a much greater force on the tree-trunk than on the
ground. Therefore, the stump digging operation is eliminated.
But since the tree~feliing process is very crude and the logs
and roots are ripped out together, many deep holes are formed
in the ground and these will eventually have to be filled up

again,

There are also alternativesof the tree-pusher which completely
substitute the angle-dozer attachment, preserving at the same

time the hinges and the control by means of hydraulic jacks,

- Tree boom (Fig. 5)

This is a frame with a square rack, for both angle and straight
dozers and can be either detachable or welded. The transversal
bar of the frame, supported by angular cross members, consti-
tutes the element of thrust of the implement and, considering
its length, can act upon different trunks simul taneously. The
tree boom is used in medium svock brushwood and can be applied

both to the angle blade as well as to the brush-removing blade.

1,2.2. Land clearing with chain

This method is adopted with & good result especially in up-

rooting the brushwood of an arid or semi-arid type.




A common naval anchor chain 18 used for the purpose and both
its ends are atteched to the tow bar of two angle dozers, of

suitable power and rigged for forest-site work.

By wmoving in parallel line and at a certain distance from one
another, the track-type tractors drag the chain which forms a
curved line and, when scraping the ground, rips up the vege-
tation along the strip of land contained between the two towing
dozers. The dozers are placed at a distance which is equivalent
to 1/3 of the chain's length. The latter is divided into seg-
ments to better overcome the resistances and each segment is
linked to the other by joints. The diameter of the chain's rings
is 50 + 80 mm (1,9 + 3} ins.), according to the type of vegeta-
tive growth and to the class of the machines selected to tow
it. Often, a third angle-dozer is called in as an auxiliary
and is equipped with a plate or tree pusher which follows the
course of the chain and intervenes at points of major resist-
ance, to loosen it from any stubborn obstruction and to render
the operation more regular and continuous. The auxiliary dozer
will handle the felling of larger sized trees which cannot be
uprooted by the chain. At times the chain is weighed down by
one or more Spheres - full or filled with cement - and at a

set distance between them. This is done to prevent the chain
from riding high on the vegetation instead of staying at ground
level. This system cannot be adopted if the terrain is vet,
muddy or very irregular, The dragged spheres or balls have a
diameter of 1,20 + 1,80 m (3 ft. 9 ins. + 5 ft. 9 ins.) and

a weight of 2 + 6 tons. In chain clearing, it is preferable

to pass twvice over the same area and in perpendicular direc-

tions.




o2y, Stump ligging

The stumps which remain buried, because the trunks have
been sawn or sheared by means of tree-shears or split at the

foot of the tree, are removed by means of suitable atta-hments.

- Stumper for stump-digging (Fig. 6 and fA,

As for all land-clearing equipments, different versions are
available, Fssentially, the attachment consists of a very thick
and compact steel plate fitted with teeth underneath and 1s
pivotted to the centre of the angle-do/or's C-frame in place
of the blade. By exploiting the concentrated thrust force over
8 limited area and the penetration of the teeth, the stumper
wedges itself under the tree stump and dislodges it,

The stumper may have a structure similar to a very
short and robust blade, with one-piece teeth or a
box-sectioned structure, with tne plate placed at an angle

in order to boost the machine's deviated thrust: in

this case, the teeth are welded perpendicularly to the plate,

In order to root out the stump of large trees which
are sawn at the base of the trunk, it is necessary to cut off
the roots and split up the trunk into many parts which are then
removed separately. For this purpose, a long sharp raking shore
is welded to the side of the stumper, perpendicularly to the
plate, and is designed to penetrate the stump and to split it,

- Traction Stumper (Fig. /)

This is similar to & single-toothed ripper &nd is both
long and robust., It could be hydraulically controlled or by a
winch. The tooth is curved and sharp; sinking into the ground,

it roots up the stumps and rocks, rips and cuts off the roots.




1.2.4. Uprooting and Removing of Undergrovth and Debris.

This is the most common land-clearing operation. The
attachments used have a similar structure but differ consider-
ably in the solutions given to the details in relation to the
type of use: multi-application equipment (somevhat light) or
prevailingly specialized (somewhat heavy): they are used to
fell trees of small diameter, remove stumps or rock and stony
outcroppings, clear the ground of lovw vegetation, push and

pile the residual debris.
- Blade Rake (Fig. " and “A)

This attachment is available in a wide variety of types;
of similar conception and consists of a strong frame, which
approximately resembles the shape of an angle-dozer, and upon
vhich curved teeth are fixed frontally. These jut out and
are carved dowvnvards, The teeth could be: fixed or removable,
vith two points (and therefore reversible) with or without an
interchangeable point, long or short; according to the type of
use, The blade rakes are, practically, multi-toothed pitchforks
vith suitable shape and strength to overcome the specific diffi-

culties encountered in the land-clearing operation.

The teeth-bearing frame extends itself upwards to form
a strong shelter and is inclined forward and supported by many
beams to act as a thrust cross member to fell trees and as a

trellis to stack and pile masses of vegetation.

The raking blade is fixed in place of the angle-blade;
and its angular position is best suited for the piling of debris

into piles which are then removed by loaders or burned on the

spot,




Rake blades are also available for more specialized
and heavier tasks (especially for tasks such as the removal
of boulders or stumps) or for useof a more generisl and lighter
nature (such as the remova: and rooting up of bushes, the

clearing of the land).

A typical solution is that consisting of a toothed
plate vhich is fixed to the angle-dozer blade by means of
velded supports and hinges. This attachment 1s
easily dismantled and converts the angle-dozer suitable for
lighter operutions such as the removal of slightly resisting

vegetation or the transporting and collecting of debris.

1.2.5. Dragging of felled trunks

This operation can be carried out by applying a winch
to the dozer, as described in 1,1.4, For the dragging or skidd-
ing of trunks, the dozer is a suitable machine for every tyrpe
of terrain whilst the skidder — as a wvheeled machine - has
certain limits of employ in relation to the coLsistency of the
terrain and to the vulnerability of the tyres (jagged rocks

or wood).

The winch 1s an essential piece of equipment for the use of

the dozer in land-clearing operations,

1.3. Superficial clearing of the land

If the exploitation of the soil is foreseen for agri-
cultural growth or replanting, after having provided for the
uprooting of the superficial vegetation, it is necessary to
destroy the buried roots, to crumble the superficial rugged-

ness and to chop up the debris,

In this opersation, the dozer is used for the

toving of various pieces of equipment.




- Root-shearing blade (Fig. 9)

It substitutes the angle-dozer attachment, 1is mounted
at the rear and is pivotted by means of push arms to the hinged

arts of the dozer's C-frame.

It lies horizontally and, by means of hydraulic jacks,
is sunk into the ground and towed so as to tear up the buried

roots,
- Rolling Choppers (Fig. 10)

This is & hollow roll which is filled with water to
weigh it down to the ground. The drum of the chopper has welded
on longitudinally cutting blades, It is towed by the dozer and
carries out very accurate work of superficial clearance of the
soil as the result of its weight and knife~action, which chop
up the remaining vegetation and shatter the crust of the soil,
without causing any damage to it in depth., The crushing drum is

used singularly or in groups of two or *‘Yree units,

- Disc Harrows for Land Clearing (Fig. 11)

These are attachments which are towed to execute super-~
ficial works on the soil before it is ready for cultivation,
Their common characteristics are their heavy supporting frame
for the provided discs and their cutting radial sectors. The
harrows can be placed oither in a perpendicular or inclined
position in relation to the direction of the dozer's progress.
If the frame is constructe? in a V-shap.d form, the harrow
simultanccrsly presents counterposed movements with respect
to the direction of the machinn's progress., The frame of the

V-shaped harrow may be rigid or flexible and, in this case, its

setting may be manual, mechanical cable, or hydraulic.




Al

4. Path Opening

The clearing of land for development requires the open-
ing of paths for access to machines and labourers and for the
dragging of felled trunks right up from the sheariug site to

the piling of trunks for hauling away on transp.rt vehicles,

The path opening is rudimental if the aths are des_
tined for tempdrary use (e.g. for some months) and, namely,
until the land clearing of a particular «<rea is completed.
LLater on, if these areas are not abandoned, after a more or
less lengthy period of inactivity, they may be repaired by
using the same layout or are completely reset. The procedure
is justifiable from an economical viewpoint since these paths

are for an immediate purpose and do not require maintenance.

Instead, if the paths are later transformed into
communication roads for access to hydroelectric stations,
mines, grazing grounds or places of tourist interest, the
initial undertaking will be more accurate as they will be
arranged, at a later period, according to road-constructing
techniques,

In any case, the specific machine for the opening of

paths is the tract-type tractor with a semi-U blade having a

hydraalic "tilt",

The "class"™ selection of the tractor is very different
since it depends on the type of ground to move (sandy, clayish,
mixed with rock or really rocky) and by the section of the trees
to be felled. In these multi-application operations, the dozer
has the advantage of having the hydraulic tilt available., For
more engaging tree-fvlling wvork, machines and equipment indicated
in the chapter on land-clearing are made use of. (If the under-

taking is particularly simple, even the land-clearing angle-dozer

may be adopted, as mentioned earlier in point 1).
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2.1, Supplying clearing machines,

2 1.1. Blade vith semi-U profile

In relation to the straight blade, the semi-U blade
develops a more effective cutting action at its extreme ends
vhich are angled in @ forward position and offers a greater

brush rack for greater load carry capacity.

2.1.2, Hydraulic Tilt.

When set in the "tilt" position, the "bull" blade is
inclined in such a way as to point one of its ends to the
ground. The hydraulic control of the tilt permits the blade
to move continually and promptly a.cording to the operator's

intention.

The blade ir. a tilt position is particularly effect-
ive to oust slabs of rock or logs from the ground and to pile
the loads of debris as its inclination can be continuously
acapted to the irregularity of the terrain during the tractor's

forward motion.

The tilt position of the blade is also used to shatter
the surface of the soil, analogously to the ripping up when
it is necessary to facilitate the digging process or to provoke
8 reaction in the ground when help is needed by the tractor to
maintain its direction if it swerves as a result of ground ob-
stacles or those of the load (excavation or vegetation debris)

piled up not uniformily.

2.1.3, Power Shift Transmission

The need of having & pover shift transmission is
similar to that as cutlined in paragraph 1,1,1. regarding land clear-
ing. Analogously, there is a great advantage in the combina-
tion of an oil-bath clutch transmission with the pover shift

transmission.




2.1.4. Protective Guards and kquipping of the Clearing Machines
(See point 1.1.2.)

2.1.5. Winch

The winch which is applied to the bulldozer is one of
the multi-application - .iacnuonts used in logging road construc-

tion.

It is used in reserve operations involving both itself
as vell as others when they are in difficulty or swamped down in
muddy ground; it pulls out stumps, breaks up rocks and skids
trunks out of the way. A raised fairlead winch is recommended as
auxiliary equipment to ease the manoeuvrability of the load-skidding

tractor (See point 1.1,3,)

2.1.6. Ripper

This ripper is an alternative auxiliary tool for the
bulldozer and is useful for path-clearing operations. The
ripper is useful on clay loam soil or rock-studded ground since
it is necessary to rip the soil, devoid of vegetatihon, to render
excavation work more productive, The choice of the type of ripper
(multi- or single-toothed) largely depends on the structure of

the terrain.

As far as possible and if the material does not offer
excessive resistance, one tends to choose the 3-toothed ripper
(eventually only using two) for the sake of economy. The single-
toothed ripper is needed when the breaking of the so0il takes
place in large dimension blocks or slabs. The operatinnal tech-
nique consists of edging forward at minimum speed and maximum
depth possible rather than at a high speed and lower depth. At

low speeds, in fact, wear and tear of the dozer's mechanical

properties and the dynemic stress intensity are reduced.




Ripping operations of a certain intensity call for the
use of a bulldozer to provide the
necessary pover anc weight to boost the traction power and the

penetration of the teeth into the ground.

2,1.7. Rolling Choppers

These attachments are pulled by tract-type tractors and
may be either simple choppers or vibrating ones which furrow
the soil crust even in depth. The chopping evens the soi! sur-
face and tamps it to allow che downflow of water and therefore

giving the path a longer [ife.

Heavily ballasted grilled rolls are used in soil tillage
wken it is necessary to disintegrate rock outcroppings to render

the surface hard and sufficiently smooth and to diwminish the

excessive wear of the tyres of load vehicles which ply back and

forth,
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Conclusions

The tract-type dozer, specially equipped, is a universally
recognived piece of equipment as being udaptable “or work in the

forests of the world.

1. In land-clearing operations, the tract-type angle-doger
is the most adaptable version, particularly because of

possessing the folilowing characteristics:

a) power-shift transmission, preferably with a clutch
(in place of a converter); protective guards for both the

operator and machine;

b) availability of interchamgeable special equipment with
angle blade or substitutes of the entire tractor group!
to fell trees, remove stumps, uproot vegetative growth and

dispose of litter accumulated from the cleared land;

c) availability of rear or other equipment to rip the
embedded roots, to carry out tillage work on the so0il to
achieve as close to the desired condition for plant growth
as possible;

d) availability of the winch for the skidding of tree trunks.

3 2. In path-opening works, the machine most suited is the traok-
type bulldorer, with the following oharacteristics:

a) supplying the clearing machines as in land-olearing

operations;

b) bulldorer equipment consisting of & semi-U blade with
hydraulic tilt;

c) availability of the winch or ripper in emergency situations.
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1 land_clearing

The uproeting of vegetution and the clearing of
debris has ae major scones the guthering of raw materials for
the wnod 1ndustry, nrepuaration of lund for reforectation oro-
grammes and cron nroduction, or the opening un of dreas of

cettlement,

In orde: to perform these tacks, the angle-dozer vath
mechanical adjustment 15 used for the felling of trees, undermine
stumps of trees, uproot bushes and undergrowth, nile un debrirc
and to skid the felled trees, 1n whole or 1n nart, to a

collection area aund to prenare the land for further use.

The angle-dozer 1¢ chocen for lund cleuring because
of the special attachments which may be fitted to 1t 1n either
ar upright or angular position o0 as to fi1t 1n with the churacter-
1stics of the job. The angle-dozer's thrust C-frame, because of

1ts carrying structure,provides the maximum freedom of chonice of




attachments, vhile the bulldozer -~ having its thrust-arms
hinged to the blade - would rend.r the substitution of attach-
ments more difficult, wore ¢xpensive and more cumtersome:
there vould neither be the possibility of turning the blade

at an angle,.

As far as the working conditions perait, the angle-
dozer is capable of opening new transit lanes and for the

skidding of tree-~trunks ( See Point 2).

t.o1, The rigging out of the angle-dozer

1.1.1, Power shift transmission

The quick reversible gear is & positive situation
for the safety of the operator und a safeguard for the machine
in case of danger (e.g., the falling dowvn of trees, ditches
hidden by vegetation, thick roots emergi.g from the ground

after treesare felled).

The inching pecal control permits the dozing at a
reasonably gradual progress of the machine when wvorking

close to obstructions.

Another advantage 1is that of combining the clutch
to the power shift gear. This facilitates the use of the
machine's total thrust power and sensitizes the operator.
In fact, the rigid friction gearing immediately gives the
operator the sensation or feeling of the variations of re-

sistance to the dozer's advancement.

1.1,2. Frotection

The bulldozer must be protected in order to provide
safety to the operator and to avoid any damage to the machine

as it penetrates into the vegetation during vork: The causes




of demage are : ground obstacles (protruding rocks and roots);

impacts against branches and bushes, the falling of trees.

A heavy duty frame , fixed in relation to the operator's
seat and linked by means of two arms to the radiator shield,
protects the operstor, the engine and the exhaust pipe. The
arms must be shaped in such & vay as to facilitate the ma-
chine's penetration into the fores:. A heavy-duty cab guard
and rear and lateral grill guards are applied to the tractor
to prevent branches or foliage from entering. These guards are
applied to the R.0.P.5, (Roll-over Protective Structure). The
protection must have sufficient resistance to support the

rolling-over of the tractor.

Various shelters are noticeable in certain parts of the

machine to protect the most delicate mechanical parts.

1.i.3. VWinch

A heavy-duty toving winch is used and applied to the
rear of the machine at & convenient height +to skid felled
tree-trunks, even of a considerable diamater,or & bunch of
them by keeping the end off the ground to avoid any possible

stumbling over obstacles.

For such a purpose, a raised fairlead (Fig. 1) is often
used as an accessory to the winch vhich hoists the cable's
pulling line in relation to the ground. Generally, the winch
has a tow hook for use when towing sleds, rolling choppers and

other implements for ground preparation.

The dozer provided vith & winch is suitable for towing
operations on difficult, steep, muddy ground filled vith jutting

rocks or sharp vooden spikes vhere special wvheeled machines
for skidding vould not be sufficiently effective or would bhe

exposed to excessive tyre damage and wear.




1.2, Clearance of vegetation from land

It is stated that, in the more advanced industry of
forestry, trees are accurately felled at ground level to ob-
tain a greater quantity of rav material for industrial trans-

formation. Ja this case, a track-type tractor is more often
used, fitted as it is with a tree-shearer in front to sheer
trees whose diameter is not over 60 cm (23.5 ins.) by cutt-

ing them at ground level,

However, the common mechanical sawv is still wvidely
used.

Othervise, when the exploitation of the trunk is more
rudimental or vhen it constitutes a sub-product of lana-
clearing, or there is an abundance of underwood and bushes,
the angle-dozer finds a vast area of application, fitted with

suitable implements for :

1.2.1, tree-felling,

1.2.2. land~clearing with chain,

1.2.3. stumsp digging ,

1.2.4, uprooting and removing undergrowvth and debris,
1.2.5. dragging of felled tree trunks.

1.2.1., Tree-felling

The following special attachmente are used:
- Angle shear blade for tree-felling (Fig.2).

This is a fixed position blade, set at an angle of
309 with & curved shape of the mouldboard and having a thick
cutting edge and a stinger device at the extreme end, both
capable of being re-sharpened and replaced (wvelded elements).
The stinger cuts into the trunk and splits it as a result of
the off-centred thrust of the dozer: the blade completes the

demolition. On the upper part of the blade, a guide bar -




strengthened by numerous connecting elements and inclined in a
forvard position - may be velded as a protective device against
falling trees, This frame is also useful to hold back low up-
rooted vegetative growth. The inclined position of the blade
causes the felled trees to fall alongside the tractor and al-

vays on the same side to provide for easy collection,

This tool is also suitable for excavation and ground levelling
work; for drain ditch digging (in & "tilt"™ position) and to

collect and pile up the surplus material.

¥ith more than one pass, it uproots the embedded logs. [t is
fixed to the C-frame in place of the angle blade.

- "V"_blade for felling trees (Fig. 3)

It is made up of two curved blades, converging at V. At the
vertex it has a heavy-duty "splitter"” or "stinger". The cutt-
ing parts are two angled serrated blades with sharpened sav-
teeth. Converging protective brush racks are velded to the
upper extremity of the blade to cast the vegetation on both
sides of the tractor. It bas trunions hinged to the vehicle
and these substitute the C-frame of the dozer.

This blade is very efficient and productive in the felling of
trees, in stump digging and ia the destruction of the under-
grovth, Hovever, it carries out a rough and disorderly demo-
lition work which renders subsequent operations of gathering
and land clearing more difficult. Considering the destructive
action inflicted upon the vegetation, the "V" blade is used
vhen a good output of trunk-gathering is not too important:
and the prevailing interest is to complete the work rapidly.

No rubble piling or excavating works can be carried out with
this blade.






