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The Perkgate Deep Draining Plough (8yn. "Humpy" Plough)

Summary — This plough has been developed for deep draining. Studies show that
the ploush towed by three tractors will give a drain depth of 3 £t in peat
and 2'4" to 216" in peat (9-15") over clay. There is varisble fall back of
spoil depending on conditions but on the sites ssen the finished drain,
heving allowed for some hand alearance off spoil, was prepered for under £1
chain.

The resuliing drein doss not reach the standard of/digger drain but it
can be prepared more cheaply and more quickly sspscially as size of area To
be drained and drain lengths increzse, and it is suggesied these factors out-
weigh the slightly poorer drsin produced.

1 Introduction

The plough sometimss called the "Humpy" plough, has been developed
by Wi. Glark of Parkgaie, Dumfries to produce drains down to 3 £t depth
in accordance with the specificetion in Research Branch Paper No. 26.
Rarlier attempts at ploughing drains to this depth with ploughs such as
the 9.7, Cuthbertaon and the Parkgate Deep Tirainer on a straight beam have
not given the necessary depth.

2. Details of Eguipment

2ala HWEE

£ single throw plough mounted on a2 modified Perksate beam carried
by double tractor whesls. Control by hydraulic or P,T.0. winch. The
name "Humpy! is derived from the curve in the beam shead of the box
which is designed to prevent spoil being caught up between the box and
the beam. A& drawbar shear pin is designed to fracture et pulls in
exosss of 9 tons.

2.1.1. Plﬂugh Eﬂjﬂﬂtﬂﬁnﬁ

The body pivots on the beam and adjusiment is by the mouldboard
depth screw. In addition there are three settings at the drawbar
attachment point fto allow adjustment of the bedy in relation to the
ground.

-Ellizl Eisﬂs

~ Twin discsof 34" diamester are mounied., The discs are ad justatle
to accommodate the waryirg top width of-drain with changes in depth.

2elade The Mouldboard extension or "Pecker™ pushes the spoil away from
the drain. In extension of 2'6" was fitted on the N.(¥) plough.

Zala Tractors

The plough was towed during the studies by a combination (normally 3)
of the following machines (details in para. 5).

1. County Short Wide Treck Bl B,H.P, 30" tracks  Bearing pressure
2.7 1bs/sq in.

" 2. County Long Wide Track 5l B, H.F, 30" tracks _Bearing pressure
2.26 1bs/sq in.

3e Fowler Track Marshall 54 B.H.P. 30" tracks Bearing pressure
(1ong wide irack) - 2.k 1bs/sg in.

L. TInternational B.T.D.8 52 B.HePs 16" tracks Bearing pressure
+ Winch (Boughton C1/8) 5«7 1bs/sg in,

Tinch pull [underwinﬁ} bare drum 27,200 1bs. full drum
1%,000 1bs,.
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Degeription of Bits

The studies were carried out on the Alwen Beat of Clocaenog Forest N.(W)
during the period August — October 1967; subseguent observations Wers made
at other forests in Ne #eles. The soil “type is largely = peaty gley witih
peat from a few inches in depth up To 2 fi. interspersed with zreas of deep
peat, Altitude 1250-1400 £t.

The draining was carried out through crops planted during the perdiod
1953-64 end in the recently planted areas the dominant vagetation was
molinsa with heather on the pure peat. Some studies ever a newly ploughed
area provided interesting comparison, This land was in the sams loeality,
but in private ownership, the work being done on en agency basis,

- o 5 i a2
Slopes renged from (=17 , the most common range being =8 on the peaty

gley and Ghl%p on the pure peats

The tres crops, meinly sprusce, varied in height from 2-121 znd in erops
in the thicket stage a 12! ride had been cut along the drain lines to allow
passasze by the equipment without interference. This gavs the added benefit
of a very clear marking of the drain 1ines,

Layout of Drains

The line of the drains had been merked on the grourd by the local
staf® in accordance with Research Branch Paper No. 26 at intervals betwsen
11-3 chains. The cbject gradient in the drain was 10—1%9} In most
instences contour drains enly were plougheds these fad dnto natural water
courses whersver possible. Some main drains Were ploughed but it was

sPPicult to cross the newly ploughsd contour drains in wet aresas. AlT
Arsins were. laid out across the original ploughed furrows which in most

pases were up =nd down the hiil.

Method of Working

Various combinstions of the tractors menfioned in pars. 2.2 were usede.
These chahges were made necessery oy &vailability oft machines rather than
6 desire to test verious methods. This allowed comparisons of ihe
following combinations, the method of worldng (towing or winching) being
deteiled in e2ch cass.

1. Long Wide County + Short Wide County + Short Wide County towing
the plough. 3

J.  BiT.DeB + S:Wels + S.WeC. — Winching in mineral = towing and
winching in wet deep peat.

%o 8. .0. + B, T.D.8 + S.W.C. — Winching plough

L. Track Mershall ¢ B.T.D.8 + S.W.C. — towing plough.

5., E'[T|B¢B‘ + TEH. + Snxqil:-"l' ==, ﬂﬂ,irj_y W-‘;ﬂckﬁ—ﬂg Plﬂugi:'

6- Teha + Sefieler — 'tﬁ‘:’fiﬂg Plﬁ‘:ﬁgb-

Fowing was the normal procedurs with the plough hitched to & S.W.C. tractor
which wes asgsisted as sbove.

Tn wet conditions of poor irection whers the B.T.D.0 with nerrow tracks
was unable to tow satisfaptorily, winching wes used. The B.T.D.8 with winch
moved forward with the other equipment stationsary and it then winched in
traciors and plough. In very wet conditions the B, T.D.8 needed the
assistance to the Short Wide County to fow it into position and in the se
instances it subsegquenily winched the remaining S.W.C. with plough,
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Study Method

Time study separated the main elements in the job. Drain depth
measurements were: fsken =t chain intervals apd the soil desceription noted
st each measurement. Psogs were ingeried by the study man at each distinct
changze in ground conditions to find total lengths of various ground fypes
and to =ssocizte times o zround conditiens,

Drain depih was measured verticzlly upwerds from the mid point of the
drain bottom to & rod stretched across from side to side &%t ground level.
This is in line witk current Resecarch Branch agsessments.

Discussion of Results

With =0 peny factors affeeting drain depth and form, the sasessment of
the effect of any one facior must be somewhet subjective bearing in mind
the limited rumber of siudies carried out.

The main eonsiderations areil-

1. Drain depth,

2. Drain form.

%« opeed of draiming.
Hirain Lepih

Soil ] ;
The mean depth for all the studies varied between 57" and 2L.5". In

purs pest the target depth of 3 £t. was consistentily achieved buf in the
peaty zley conditions as the depth of peat decreased the dreindepth also
fell, Vhere the clzy contained concentrations of large stones (2pprox.
1 £t. diam.) the drain was poor. The plough had to be lifted constantly to
allow progress and as & result an uneven drain bottom was formed. 4s a2
fairly typical example of depths analysis of study 322/1 shows:—

35" depth in pure peai.

3045" in peat clay (19" peat 11.5" l:la;-.rg

22.5" peat stony clay (local areas only

52" sghaley mineral soil (considersble £211 back reduced depth)

The last two measurements wers on sites cecurring infreguenily on the area,
As the proportion of elsy o be turned out imrreases, the dragber pull
inereases, and slipping of the tractor tracks cccurs. The driver 1ifts the

plough slightly to =ilow normal running bui with reduced drain depth.

Ground Boarins Capacity

Track slip is a critieal facior in drain depth and (other things
being equal) drains will be desper whers drier surface conditions allow
improved traction, In pure peat with a vigorous heather vegelation a2
drain depth of 36M was achieved; Howsver on 2 newly ploughed aresa in
very wet conditions the same 3 fractor combinetion ocould only pive a
33" grain. This is impertant in relation to the timing of drainage —
regrowth of vegetaiion over a ploughed srea prior to drainage allows
distinetly better traction.

Gradient

Ficughing is obviously sasier downhill but at the ruling gradient
of 1-2% no measursble difflersnces were noted. However, Study 339 with
two tractors shows that 28" wasz achieved in 12" and 16" clay on a down—
ki1l slope of 3=12 . The remaining ground on this study on slopes up %o

5) ;
3 gove 26" on & similar depth of peat and clay.

L&
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Traptor Combination

Attempts to gsin sufficient depth in the peaty gleys with two cramler
tractors resulted in peor results, and in breskdowns, and it was decided
by the Conservancy staff to itry three tractors.

Basically these give 2 steady pull =t mors consiant throitle setiing
resulting in 2 more regular depth. The variocus combinaticns used are
detailed in para. 5 but for towing the L.W. County leading 2 S.il.
Counties was +he most satisfactory and coped easily with peat conditions,
Lz far 2s the other three tractor combinations are concsrned the BoT.D.8
is at a disadvontage in wet conditions in that its ground bsaring pressure
ig higher but this machine was of valus when the winching lechnigue was
used,. When winching in very we: conditions the B.T.D.8 needed ons of the
S.W. Courtics ahesad of it to ensble it to move. Such conditions are the
only ones in which we consider winching spplicable, i.s. a wet surface
over a stiff clay - poor traction associeted with a high dragbar pull,

The track Marshall appeared equal teo the Li.Wa County execept that

lack of steering clutches reduced its manceuvrabilily. As a result of
this deficiency one track is driven ai an inoreased speed when the other
trapnk is braked for turning purposes. resulbing in the track fesring through
the bearing surface and increasing the risk of bogging., '
Cross Slope. The forces giving rise o Oepabbing? are reduced 3F the: turt
35 thrown downhill when ploushing on 2 side slope. This allows the plough
to ride deeper giving & better drain, Whilst no detailsd invesiigaiion of
this was made an snslysis of drein profile messurements in the peaty gley.
showed consistently deeper drains on dowshill throws. Actusl messurements
which ere indicafive rather than definitive - downhill 30"; wuphill 28%.

Drain Form

Tn peat the drain sides are comparatively smooth and uniform with
generaily a low level of fallback, the form corresponding-to the mouldboard
shape, The turf comes ous 25 = continucus ribbon broken =f intervals (most
often corresponding with the original ploughins furrow on plougned ground)
and is placed clear of the dradn edgs.

In peat over clay the mouldboard side of the drain is torn and drresgular,
the drain being broader and shallower, The hurf comes out dn a series of
irregular broken sections. There is more fallback, mainly from the torn
sides of The drain,

Drain profiles in peat and peat over clay arve 31Musirated in the
Appendix. ' 2

Aotion of the Plcu%

As pointad out by Grenfield in Research Branch Paper 27 on Drainage
Machinery, a problem with 2 sinzle mouldboard plough at depths approsching
2 feet dsthe Terabbing" offect. This is 2 zesult of the side fThrusst
exerted by the single share turning out the furrow which tends 1o force
the plousgh bedy up the batter on the side opposite to the throw. This is
less of a problem in pure peat than in peat over eclay soils; +the harder
the scil type, the greater the effort regquired to 1ift out the turtd and
the greater the tendency to "crab'. i

The foreing of the plough body eway from the ridge side of the drain
tends to the formation of & ragsed unstable edge resulting in £211 back
into the drain and this is a very significont factor in the shape =ni form
of the Pindished drain.
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An uphill throw will require a srester force and thersfore
agoentuates this problem. Also under these circumsiances there was a
greater tendency for Tall back from the =poil ridge. Similar fzl11 back
2lso ocourred on level newly ploughed ground, due 15 is Telt fo the

deep single furrcow ploughing brealting the ridge 1p.

Slone of fround

Throwing the tur? downnill gives a better ormed drein owing to the
Jimitation of Porabbing® by the tcndency for a balancing of The forces
which cause this effect. As 2 result both drain sdges are smooth,

there is less tearing, and the slope reducss fall-back.

Wr=re the slcpe is 1% or more fall beck is notipesbly greater if
ihe turf ig thrown uphill rether fhen dowmiill, L.e. Gt as-then
necessary for the equipment to travel greaver distenoes to ensure 2
consbant dognhill throw.

Drain Stability

Messurements have boen mede on a series of marked grofiiss to assess
changs dus to weathering cffcct. The main opservasions =fter almost 12
months s-e *hot the peat dising have changed very litfle. Weat ering has
coeurred in the peat clay iype, = more stable form being assumed. There
is a loss in depth where the fall and Tlow of water is insufficient Toxr
ge1f pgleaning. TFalling in of the sides has resuwlted in a silting up of
%-51 in the profiles examine i

[k
L]

Ceperal observaiions on peat drains ploughed =t the =amze period show
s distinet marrowing and further swork is necessary O ghow just how
stable this shape of drain is.

Size of Tree Grop

Host o7the work was done along cub drain lines in crops in the thiekat
stage (orop heights 6&-12'). However the equipment has been worked in
wnout thicket crops up fo 15" or so, Ir the line ds adequately marked the
fraators have mo troubls bui the bizzer trecs do cause some inierference
and this may resudit 3n dnersased cleaning coshs.

(]earance of the 3ins prior-to drainage “oin rogoe dagie, There is

rough and beyond this
ssary for SUrveying

-

no necessity to clser crops one con walk and see ui
i% is Felt clesrance should be limited wo that nece
purposes apd access of banksman if nec=8SETWa

Factors Affectins Oulput

Both layout of the job and working methods are importanie

Workines M=thod

The teowins m=thod deseribed in pera. 5 is guicker than the winching
method as with the lstier fhere is the lost ploughing time whilat the
winching tractor moves forward. There is some indication that winching
gives siightly deeper drains but whis is not sufficient to outweigh vhe
extra time required. Winching is advisable in the circumstances
desoribed in p2ra. .4

Trayel Between Drains

The studies separsted the travelling involived in moring from one
drain to another. The Travelling vime with pleugh ouv of the ground
averszed o6 min/chein. Pre—;_amming the route to cuf down the travelling
resulis in savings on the aciual job, The trayelliing Iight can te
expressed =3 a percentage of the plougning distance.



Therdifférsnﬂes oon be ildusirated as_fnllows:

Wren ploughing to and fro on a peat bog, travelliing distance
was 16% of ploughing distance.

i - = i ] ;
When ploughing ons Way on & slope oi more Thah 15 fravelling
distance was 15756 of ploughing distanccs

10.3, Drain Length

Time is occupied befween each drain in menceyring the eguipment
from one Lo the other. Thersfore the lohger the actual drains zre,
the less proporiicn of wime this job will occupy, =pd cuiputs should
inorease. The average drain length in ithe studies varied between L
and 20.6 chains and aversged 13 chains.

B

T0alen Hapksman

Where wisibility is restricted in thicket stage crops, = benksman
fapiliar with the ares using & route plan can increase time zctually
spent on ploughing. Relstively zmail inersases in output will save
wages + oneosts of a banksman, Where the team is 3 tractors the
exira cost would be approx. 10f. With 2 tractors however the extra
cost would risc to around 16% of the total.

10.5. . Route Planning

i

Output increases as the relavion of ploaghing time o travelling
+ime between drains increases. 1o is therefore important to plan the
plough route to minimise fravelling and the linking of drain lengths
into long runs should be the aim. Drains for ploughing should be
planned as long as is compatible with drainsge principles (Research
Eranch Paper 25).

10.6. (Cross Slope

To reduce traveiling between drains 3t ig best to piough to and
#y0 whersver pessible but on side slopss of L or more one way
ploughing, throwing the turl downhill, is advissble. This will gve
s drain of better form with less fall back of spoil and slizhtly
greater depth. In fhe studies complets to and fro ploughing was
only peossible on the peat DOg.

10.7« Scil Conditions

The difficuliy of ploughing incresses in proportion to the amount
of clay appearing in the prefiles. The range of times For movemsnt of
plongh through the ground in the eonditions shown was as Toilows:—

(9]
|

Peat . 1.3 mins/chain

(o]
1

- m : =
Pest over =, 12" clay . 1.k mins/chain

Peat over > 127 clay .0 - 1.6 mins/chain

These differsnces in time ers slight but it mist be remembersd
that the drain depihs fell in the elay. Wish sconstant drain depths

the differences would certainly be larzer.

Ay Rate of Forking

The average time per chain for all work alements in each of the
studies varied between 1.67 minutes and 3.75 minutes/chain and the
weighted average was 2.5 minutes/chain. This sxcludes other work (inspect
and consider route, maintensnce, minor repai rs, debogging, eic.) and rest.
Tnsufficient long period studies were done fo assess other work accurately
Ut it has been estimated at around 30%. A rest faetor of 20% on =11
work has been assumed.
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7ith these assumpiions the basic times guoted sbove would indicate the
following outputs/houra.

o . :
Basi¢ time BJT. + 0., 308  BuTe & O.0. + BB, 20%  Ouipui/hour,
Faea &0
gol. 3
1,67 mins 2.1 2.50 2k chns/hr
Zan 3.25 =30 15.4 chns/br
g5 L87 5.85 10.2k chns/hr

The critical factcrs to bear in mind when considering these fisures are
averags drain lengths (421 chains) and travel psrcentazes (16-210%).

(Note: The oversil ouiput for 53 working d=ys at Clocaenog was L,7135 chains
an average of 89 chains/day, but it must be noted ihat Thi g 15 Over-

211 time including lest time Ffor repairs, bogging, weather, ete.).

Opersting Costs

The hourly operating costs can b summarised &s followsi=

2 4ractors at 18/6 hr (Cons. P.V. & M ) 37zs Ude
z 1 treetor at 23/~ hr ( = T ) 235, 0da
e EDEI l:ki-l!
3 drivers at 7/83. br. + LO% incentive 10.75
? + L{FL onoost e
15.05
- - o —
5 X l:_JiGB -':J.-EEJ- Od.

Cost per Chain

Tf we take the weighted averaze time/chain from 211 the studies as given
in pars, 11 and the hourly operating cost from para. 12 the cost per chain can
he sssessed,

z - ekt By ' PR g i
S EE—-Eh 588 6.8 shillings
15,4 chains . =

ffhe aotusl costs on 4,000 shains provided by Forester J. M. Williams of

Clocaenog was 8/3. chain, This included P.V. & M. lsbour and oncosts and =1l
other atiributable sxpenditure,

However with the £all bask of spoil into the drain cleaning out has been
necessary. which has involved an actual extira expenditure yarying from four to
six shillings per chain. If one takss the maximm cost to date, i.e. 6/- plus
oncosts of LO% this would =dd 8/6d. to the figure abovs giving an overall sctusl
cost of 16/0d., chain.

Conelusions and Recommendations

et

1. TIn pure peat a drain of good Torm and 3 ft. depth was ploughed; din peaty
gleys as the depth of clay io be removed irerezced the drain depth fell
to 213" — 216", QOn sites with a high proportion of stones or small boulders
in the clay the plough was not suitable.

5. There was some fallback of the tur® in peat; +this wabk worst when draining
acrosa single furrcw ploughing. On peaty gleys a1l back was greaier and

modifications to provent this are necensary.



The speed of dreining is affected by many factors as detailed 3n the
report. The average figure from She studies would indieate = ds=ily out-
put on the study areas iv an 8-hour day of aprrox. 120 chains. This oan
be compared with a backacting digger output of possibly 10-12 chains/day
in similar condiiicns.

Tn addition where the areas allow long drain Tuns the plough outputs
will risc. Where drain lines are very short and accesas is diffieudit
backacting diggers will be =0 an advanzoge.

In an attempt to get maximum depth 3 trastors were used. The actual
costs on = totsel of k,000 cheing was B/33. for ploughing and 8/6d. for
eleaning out a totsl of 16/94. chain which is considersbly less than
ihe cost of drainage by backacting diggsTs It ig true that the digger
3s more versatile in that it can deepen certain secticns fo shsure &
flow and that one can guarantee & certein depth and form. However if is
very doubtful if these sdvantages alone cutweigh the extra cost.

Traction is assisted and better results obtained if the ploughing Tor
planting has "grassed over". Ti has besn suggested that the drainage
equipmsnt should be brouzht in say 5 years after plenting, putting in

drains for a batch of P.ycearss

On side slopes = better drain is preducsd by turning the turf downhill.
Phis results in extra travelling. The cost of this extra travelling
-mst be balzriced apainst the extra cost of drain cleaning resuliing
from 2n uphill throw. The problem can e oconsidered as follows:i-

H S oy : :
a) Trovel time not ploughing i= constant &% .6 min/chain.

b)) Additicnal travelling will be the drain lepzih plus turning at
onds eio. Lot us assume it is 120% of drain length. It eould
be more or less depending on conditions,

S ; = 120 s o el
¢) This will =44 o6 x = mins to job cycle
100
2 8. {2 Ting,

d) fAssume 2 job oycle exclusing travel of 2-3 mins. Travel OF o2
miputes is therefore 30-L0h of cycle. :

c) If we now relate this to drain cost 30-L0%% of 6.8 shillings
quoted in pars. 13 = 2/- =~ 2/6d.

i) Tn this case the extrs travelling should save the abowe sum in
cleaning costs to bresk sven.
. grier of ithe cost involved and as slopes

In general this is the
ineresse thereis no docubt thet travelling back is worthwhile.

The iiem for drain clsaning in para. 4 is considerable and 3t is
suggested that medifications to mimimise fall back might be on the
following linesi—

a) By altering the mouldboard extension to 1ies more in line with the
mouldboard itself and extending it to reduce faliback from the
ridscs

b) By dincreasing ihe disc size to increass their cufting sffect and

d e + !

roduce the tearing which leads
Throw side.

[
L
=l

To atiempt tu egualise pressurss on the drain zide the extensicn
late on the plough box on the opposite side fo the throw
i.2, Mandgide?) could be exiended.

=i
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This leads To the considsration of 2 double throw plough which should
give 2 better formed and more stable drain. It is not mowm whzt
side slopes would be critical Tor such o double throw picugh but it
15 thousht (from svidence with the Lokomo) that it would not bs
affepted adversely until side alopes recched approx. fite

The argument has been advanced that o double throw plough decs not
allow free drainage from the top side of the drain, If Research Branch
oan provide evidence that this is net serious we F=cl & 2 throw

evelopment of the Humpy is very worthwhilce.

Thare is some doubit about the siabiliiy of the drain made by the Humpy.
The form as shown in the peat sections is scmewhot nerrew and mag nlﬂse,
preliminery evidence from measuremsnis on fixed profiles doss nol suggest
this will be eriticzl. In the clay profiles which owing to crabbing were
hroader and shallower in seetion with ragged ed ges weathering has
resulted in & mors stoble form with some siliing up whers the drains are
not self cleanings

Trvestigation of weathering effecis by Hesearch Branchk to determine
optimum profiles for peat and clay drains 15 indicated.

Three tractors were used ito cbtain a sufficient drawbar pull to zive
aﬂequatﬂ drain daﬁ+ha in the peziy Zleyss. 1n betisr ground conditions
£ predominantly fe +his could be reduced to 2 machines reducing
runnlng costs by + cf course one might be setisfied with a slightly

redused depth from 2 traciors.

In this case 2 long wide tracked mechines would be the hest com—
bination, It iz sugeested that one machine should be fitted with a winch

ard anchoring devies to allow the winching technigue to be used in difficult

conditions and to fecilitste de-bozzing when necessalye.
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REF: CA - 68/50 miV 1

FORESTRY  COMMISSION
WRCHANICAL PLAWNT SPECIFICATION RO &53

{supe;ae&.i::g Specification Ho 67/31)

DEEP DRADIING FORE BW‘_Y PLOUCH

{Apched Beam Typs)

HARNUPACTURER:

1.

1

Se

PLOUGH BEAM AND
CAHRTIAGH:

DEEP DRAIHING
HOULDBOARD:
(RIGHT HAND)

DEEP DRATHIIG
HOULDBOARD:
(LEFT HAND)

DEEP DRAIIIRG
DOUBLE THROW
#OULDBOARD:

HYDRAULICALLY
DEP COWTROLLED
HOULDE0OARDS:

We Clark & Son, Agricultural ‘and General
Engineers, Parkgete, Dumfries,

Paerkgete, Deep Drainer plough carriage in steel

box section with 10 stud heavy-duty ball bearing

hubs, all necessary fixtures suitsble Tor
hydrzulic operation complete with four wheels
+to suit 11.00 x 36 tyres, the wheels arranged
with adjustsble centres suitable for fitting up
as twin wheels without detaching both wheels to
arrange this (i.e. so that the outer wheel may
be e=sily detsched or fitted while the other
wheel is in position allowing the plough to be
used either with single wheels or twins,
Arched bean complete with necessary aiiachments
welded to beam for both tine and ﬂ.ra.lmng'
attechments, the whole fitted with hydra
rams complete with hose and couplings. 1Fune
couplings to be Tecalmit Golden Flow self-
uealing type or equivalent, " with male end
fitted to plough hose, with drawbar pole 2nd
cﬂu‘:ll_nc and complete with rans. C/W THQ 34"
Diameter Discs, Disc shears, spring Bﬂlﬂ.;ﬂﬂﬂt
and cross-shaft, Tool Kif

Extra large and reinforced mouldboard for
deep draining operations with adjustable
trziling mould.

Extra large and reinforced mouldboard for
deep draining operations with adjusiable
trailing mould.

See Specification No 6%23 for dstails.

See Addendum No 2 to Specification Ne 69/29
for datails,

( 920 )

( 350 )
( 350)

( 480 )

( 160 )
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HHEEL SPACER
ERITS:

CAGE WHEFLS:

TOOL ¥IT:

WH & AND-ESOY

Plant & Depot Hanager

Hinimum of FOUR per plough; +iwo topether
put space of sbout 11" between each pzir
of {win wheels (for improved flotution
under certain conditions).

Outer of twin wheels may be of cage
wheel type if desired: See Addendim Ho 1
for detzils.

One Tommy bar, one 5" squzre drive short
extension, one =" Whitworth hex socket,
one £" Whitworth hex socket, onme flat
spemner for depth control screw, one tool
box )small) to hold Tommy bar, sgucre

drive short extension znd sockets, compl.ote

with padloek.

L]

( 38

( 86)

This Specification superseded/smended by Mechanical Plant Srecification sseee

DISTRIBUTI N:

E & D.E,

D&tﬂd LA R E TR T

(12:71)
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FORESTRY COKEMISEION

ADDENDUE FO 1
to

MECHANICAL PLANT SPECIFICATION NO 68/50

CAGE WHEEL PO PARKGATE DEEP DRAINAGCE PLOUGH

(i.e. Alternstive Outer Wheels - Cage Type)

(8ee main Specification Ho 68/50 for Specificstion
of Parkgate Deep Dreining Plough)

Humber required per plough = TWO

UEE I FE R R P AR A RS ERRSRR R ERE R ] II‘S nltﬂma-tivﬂ fur mt&r Pnﬂmﬂ-tiﬂ
tyred wheel with 11.00 x 36 tyre
equipment,

Siﬁ FEEsERSPEBOEARFEREERRAED Etﬂﬂﬂ.ﬁrﬂ. wi&th — 16“ .

Optional width - 18" =
¢ (delete inappropriats)

Central Workshop Refer:ngel CWs 2005

NOTZ: As with pnsumatie tyred outer whsel the cage type outer
whael is fitted through a separated set of wheel studs.
Thus the outsr wheel can be fitted or resoved without
disturbing the inner wheel. This is useful for transit
purposes ete. Also the diameter of the cage wheel is
slightly lass then that of the imner pneumstic tyred
wheel for similar reasonms,

WHE C ANDERSOHN

. Plapt & Depot Manager

OCTORER 1971

DI STRIBUTIONS



FORESTRY COMHISSION

TCA = 66/50 = 2

ADDENDUX NO 2

to

¥RECHANICAL FLANT SPECIFICATION NO 68/50

HYDRAULICALLY DEPTH CONTROLLED MOULDBOARDS

(See main Specification No 68/50 for specification
of Parkgate Deep Draining Plough and in particular

item (5

V-

The hydraulically depth controlled mouldboards are slternatives
ta stendsrd mouldbosrd. They are particularly sdvantageous

on soft ground operations.

Existing Parkecate arched beam deep drainage ploughs can be
so eauipped. It is not considered that existing mouldboords

he mod:.fisd but rather that they be

this mﬂ-

DEEP DRAINAGE EOULDBOARD:

[RICET HARD FUR HYDHAULIC CONTROL)

&

DEEP DRAINAGE HOULDBOARD:
HYURAULIC COTOL

DOUBLE THIOW FOR HYDRAULIC CONTROL)

replaced when worn with

As stongapd single throw

RL HAND model with
c%‘tﬂ hydrzulic package
and attachments #*

As stanjard single throw
LEFT HAND model with
complets hydraulic packnge
and sbtachments *

As standard DOUBLE THROW
model with complete hydraulie

packsge &nd attachments *

# The hyiraulic packsge and sttachments couprisei=

1 Double acting rem

2 Twin hydraulic hoses each with approprisate
attachments with Tecalenit Golden Flow
(or equivalent) self-sezling msls couplings.

3  Attachments for plough besm (to be welded to

bﬂ‘ﬂm}n

WH C ANDERSON
Flant & Depot Hanager
OCTOBER 1971




WCh =68/50 ADD -3

+ FORESTRY COMISSTON

ADDENDUE a0 3
TO EECHANICAL PLAWT SPECIFICATION NO 65/50

(Park:-nte troiled deep-drainage plough bean and carrdage ete)

DEEP TINE XOULD-BOARD
(ADDTTICHAL MOULD BOARD TO THE RANGE)

DEEP TINE XOULDBOARD: To suit Desp-Druinage beom and carrisgs (345)
HOTE: (1) This is & sinilar mculd boaxrd to that on

the mounted equipment for felled woodlond
cultivation - but designed to fit the
trailed plough beam referr=d to.

(2) Depth of Tining Effsct - 3'-0"

Soil tum over (cultivation) 24" x 24" =pprox.

o

Wi ¢ ANDERSQOHN This Specification superseded/anended by
Plant & Dapﬂt Ed.nﬁgﬂl" Hﬂﬂhmm Plant EPﬂﬂiﬂﬂatiﬂ‘n TUEN o w o e et
DISTRIBUTLION: Dated ecasenssssesssase

E&O0E ) (1:72)



Ref: W.C.A, —-69/00

FORESTRY COMMISSION

MECHANICAL PLANT SPECIFICATION N0.69/29

DOUBLE THROW, DEFP DRAINACE MOULDBOARD

(with related dise equipment etc.)

This is an addendum to Mechanical Plant Specification
No. 68/50 which deals with the Parkgate (trailed)
Deep Draining Forsstry Plough,

o

MANUFACTURER: Wm. Clark & Son, Agricultural & Forestry Engineers, Parkgate, Dumfries
(1) DOUBLE THROW DEEP DRAINAGE MOULDBOARD

Extra large and reinforced double throw mouldboard for deep
drainage operations, with adjustable trailing moulds, laying
the removed fturves equidistantly on either side of the drain
provided as shown generally on the atteched sketeh. :

(2) CENTRE DISC EQUIPMENT
Large cenire disc mounted on spring loaded disc sheens to
plough beam. 2
(== 480)

HOTE " The above equipment is used with the Parkgate Deep Draining Forestry

Plough by replacement of the Single Throw Deep Drainage Houldboard
with the Double Throw Mouldboard, itém (1) above, and the sddition
of the Centre Disc, item (2) above,

Wm. C. ARDERSON
Plani and Depot Emnager

March 1970

This Specification Superseded by/amended by
Mechanical Plant Specification KO, ..ceceecese

Detell oot m0ed
DISTRIBUTION :
Conservatur N(s %2
EES 2
. s(s EE
= wW(s) 2
- NW(E 53
- NE(E 2
= E(E) {2
" 32(E) & New (2
il E § 5 =z
: s %
RS (2)
e Fcre.-st Management Division HU.(B) (2)
o Nerthern Research Station (2)
Asst. Chief Engineer (M) HG. (B) 521
Plant & Transport Manager HG. (B) 1)
Depot Maneger, Mile End EEE
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MECHANICAL PLANT SPECTFICATION NO.69/29

DOUBLE THRO®, DEEP DRAINACE MOULDBOARD
(with related dise eguipment stc.)
This is an addendum to Mechanical Plent Specification

No, 68/50 which deals with the Parkgate (trailed)
Deep Draining Forastry Plough.

s

MANUFACTURER: Wm. Clark & Son, Agricultural & Forestry Engineers, Parkgate, Dumfries

(1) DOUBLE THRO® DEEP DRAINACE MOULDBOARD

Extra large and reinforced double throw mouldboard for deep
drainage operations, with adjustable trailing moulds, laying
the removed turves equidistantly on either side of the drain
provided as shown generally on the atteched sgketch.

(2) CERTRE DISC EQUIFMENT

Large centre dise mounted on spring loaded disc sheens to
plough bsam,
(== %80)

ROTE " The above equipment is used with the Parkgate Deep Draining Forestry
- Plough by replacement of the Single Throw Deep Drainage Mouldboard
with the Double Throw Mouldboard, itém (1) above, and the addition
of the Centre Disc, item (2) sbove,

Wm. C. ANDERSOR
Plant end Depot Henager

¥arch 1970

This Specification Superseded by/amended by
Mechsnical Plant Specification Bo, .. ccvssues
Bated . .
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Forest Management Division HQ.(B)
Northern Research Station

Asst, Chief Engineer (M) HQ. (B)

Plant & Transport Manager HG, (B)

Depot Hsnager, Mile End

Workshop ¥anager, Chapelhall

G.G.X. Taylor, Silv. (N), Northern Research Station
Wim. Clark & Sons, Parkgate
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