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VOTEX HEREFORD LTD
Friar Street, Klereford. Telephone 274361

•NAYLER'
SINGLE SUBSOILER LARGE STOCK

IRRIGATION HOSE

ROBUST without being a
MAMMOTH DINOSAUR

COMPETITIVELY PRICED

TESTED over many years
throughout the U.K. as

well as on our own farm.

-NAYLER'
TWIN SUBSOILER

CHISEL OR MOLE

We SAVE you and GET THE BENDS OUT OF THEM FIRST.

Institution of Agricultural Engineers
Forestry Engineering Specialist

Group

Low cost unsurfaced roads

Nine speakers with a cunnulative
knowledge totalling 200 years will

instruct on every aspect of
constructing unsurfaced lorry roads

in Britain. The speakers will come
almost exclusively from the

Forestry Commission therefore the
emphasis will be on low cost, good

value and difficult conditions.

See inside back cover for details.

Northern Assessors
(Affiliated to the Federation Internationale des Experts en Automobiles)

Consulting Automobile Engineers, Assessors & Valuers
Third Party and General Claims Investigators

Road and Industrial Accident Reconstruction Specialists
R.A.C. Appointed Examining Engineers

Affiliated

Organisation

Specialists in the inspection of damaged farm machinery
and the reconstruction of farm accidents.
We offer a countrywide service under the personal
attention of our Principal, a full member of
the Institution of Agricultural Engineers.

Ferrous House,
10/12 Wakefield Road,
Clayton West,
Huddersfield,
West Yorkshire HD8 9QB.

Tel: (0484) 864430 or 865355
Fax: (0484) 865351

Principal: G. A. Haigh, MIAgrE, T.Eng., F.I.M.I., A.M.Inst.B.E., M.lnst.A.E.A., M.F.I.E.A.
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"APROVENTRACKRECORD

INGOLFCOURSEDEVELOPMENT

CONSULTANCY

Our extensive range ofexpertise and technical back-upprovides a comprehensiveservice to
Designers, Developers, Financiers, Constructors and CourseManagers.

Providing die client widi:-

* Feasibility studies
* Financialplanning
* Site surveys
* Computer aided design

SpeciBcadons for construction
Contract supervision
Turfmanagement consultancy
Buildingdesign

For further

information

concacc:-

Paul Campbell (Manager)

Greens ofScodand, Craibscone Estate

Bucksburn, Aberdeen, AB2 9TR

Tel: (0224) 714288

FAX: (0224) 714591
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H rir,ini.lK iv i.iIiHC o\'er Tryjn Biiffv Shcppiir^l (in^L a« luginhers v,ill
Hi./). rc III en Iher hcToic Barry ttie re Jitn P;ib<..iK uliy Micceejcd ftri.iti 4'i'<mi

\Viine\ u'tio ^uccccded lljim^h $hiji.Ii A auo^lly rei.i!ril' Urnvk:.

fn B.irry'N ihrcc >cari js Uyti f'duor he fw'. .iho hccri a inctnbci uf the NVorkiri^ Group ^.iJTying qiu
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tcdtii ^vllll itie Ji)uriijl and itie IncoiporaiK'n ol ^oiiic lomitr ^J^^v^letlel nem^ - l"'iieruil> making itic
join n.il yci nioie iendei-tilendiv 'I he I.coal I'̂ ige iniry.Iuceil !i> Huir\ hn^Jiccn I'.cll leceivcr. and liauy

vv 01 ked ii.i Id to eet inoie iicv i qf Biancti ,uid Sj>cc ial isi (11 (iuji jupe is
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.\II inc'imcrs v.ill uuni in ihnnt fi.irry Tyr .tdv.meiri^ ibc hi«h ^lori^lorvl qI ihc .'oum.ili lo "»i»h him

vvcll toi ilic luluie and 10 ottci Allan lull suppon. nur hcnv Hdimr.iry rdnor
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Cabot Safety extends ranj^e of l espiratory products
D('S<^i\ed 10 pio.'/'ct tiw cvat/iM tiidinniai '/'Spnoioiy

tfu' 7'Stai Fi'H Facc Mask Hc.\pii'iioi is fiiu'd w!''\ o certn,!.
Eu\op''Cii siiiiidatd JOiuni fciridc ihiciid lo iiccci't a vidr of
filic cariua. oj Ccbot Sajeij '• Mutu Suir i-u'ty»
Clcoi\ ail (iiicij iliiousl\ die fdici and parses thr ii\iide of
iv./)j, •vliich iiu r beai cai cfidix ei,\-uU'rsi\'l :o ,')even \ nnsuni, i<ie oo-

ihzn d'it^v•l\ nao die 't iun^\ i lu noii-iauni ii\hoU 'cUci i"
iht' K''e'/ uKr.rA, and/mail' e.iptilcd iImom^^ii a MiiyU' iiO'i icuiin ivh'C
II, d\C from 0/ ihc I'losk j

An uddioncl heicru lo ih< •'.toicr .a .'/it (J'l/iO' co»:iiiiii\ici''e m
c//>r/jn'j'v !''\rO!ipi the mrluuon 0/ a lu^li c/ficie'icy oppcc'r I
dio/dirt^i'i '

/•*,vj/'i(fj deKids /10111 Caboi Sti/cn' UiiM.'cd Fust A''fiiiic. Poi>>io».
,S,cekp<yn. C!\ej>u>e SK.'2 I f-J 'lei 0625 S7SS20

RESEARCH NEWS

It is prcipo^ed, HI the tutuie. 10 niclude m ilie New:; And Vic»^
seciion, repciiK on le^arcli aciivmes J1 cngjni^oiicin^ in tl'ie L'K If
ativ nieiiiber aouI.'I lie ititere^f'! m |>ii)viJ)nL: a bnet'report IvKO iq
15(1 w'otd^. on iheii cunent lesearcl'i aclivnie* would ihcv picnic
loiwiiifl mtoitiiohoti to Denis C.ifijuel, Ofj^edole Suiffurd RoikI.
l'€iikiicje SiattoidSl ly5AX lei 07^5 7)269(1

Perkins 'green' diesel powers Volvo loader

7/'i' /t/'i.-i- /ffij,jiJ ill' II'W ioadc IS Pfrx-.-n''
la/e'' 1'"^' ejjinuiii;\ I iJUO.Wriif^ cii9inc

UK Agricultural Engineering Trade

1992
The iciiol vniue 01 exporK nt'ojrjculiur.il engineering, |>roUucts lose
bv l.2'-oJti Iy92 iot7~.'5.) imllioti ^Viilim iln^ lotol, eX|>Oft^ ot
aciiculiiual ni.iclimet^' tell 10 t2l7<i million l>uiCX|>oits of
irnciors tc><-c J to £5 14 5 million loml inipocis co^c 6 3'-^ 10
£^53 ' nulilon kciving iin oi'CCiiU po^iijvc iiadc biiiciiicc ui £321 8
trillion

£<po'.''Wipoi^ iPPi 1992

!w (I'ai.',^i

Exporlb
Agricnluiral M(ichmci7 229 7 2l7 6 -5 J

Tnictors 4970 $14 $ 3 3

TciKtoc Engines 38 0 1 1.13

I'oial •65/i -75 1 1 2

Impyris
'i^iiciijinc.i! M.ichincrv •^11 S 9 8

If.iCtOrv 1187 11« y 0.2

Irnc^Of L-.i.ji'.es 2"^ 9 22 6 -5.3

Toinl 426 5 453 J 6 3

Bdlaocc* or ir.Hic '39 1 321 S -5 1

^/unf AFA

TKc EC provided 11 pour miirkct in 1952 widi gxpuris fiillmg miich in
Imc v.jih yvQr;\ll tniirkci cyn<iii)yn$ but cxpyni yl irnctur^ piyvcil
ic iinrk,itilv iirgri^ »iih !ii< uvcfdil iiKTud^o yf '4''i' The USA |>fOv'eU
lr> |ic a wcfik nf,irkc^ 111 dcpilc 4 ruosun.ible undef)viti2 tbioiing
siiuaiioti and ex))0iis 0iM)0th niachme* one tiaciois tell back

•Ui/ikci l'J92 •5 "/
I W// rliur^'/' 'Old/

C.l/'Ollf

A^;r)ciil(i)r«l roficliinc}
1 fcancc 32,1 14 6 9 14 X

2 fri'-h Republic 29,«Ci2 5« I' 6

i.:$A 2',007 -8 ' 10 6

4. GcifiiOii) 21 '57 -J27 9 8

5. Neili^fhnd^ 14 (i|7 0 6 6.4

EC luiiii 126,776 -9 9 5« 3

Woild 101 ol 217 59' -5 ' lOO.O

r rsctOrs

1 (.;.'^A 9"^ 5l.-i -2l.f, IvO

2 nonce 44 75« 34 4 8.7

3 Oetiuoiiv 32 302 47.5 63

4 Nctherlaiid' 27.065 52 9 3

5 Bcijiiini/LiAcnibuucs® 21.892 IS.^4 4 '

flC lyidl 19 1.604 '4 2 '72

Olid total 514.458 .13 WOO

•unrkr inv^stiP^iiMi Sc-ac
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Waler windmills

Clll^an scd Mcy) "in<liiiilK mnjuitociui^d by
0 'pcciilisi coiT |̂idiiy j>iovirle jm uIc.iI miCOjij

Ol>l4i jl1112, a j IsI M11 'I'Iy Iyr I<i rni^, c ^16 n
.-n»l uUmU'iign^ They .irc .il'.o \vic)c)y ii'.ci
tcr irri«,u)cn iind driuiin^e "'fiik. jcccrdins

10 Mj Ba<il CiOiviliei, |>iO)'i iet(ir ot Mid
V^Alcs V^l•IJe^l PiyiliK'nuii'. uT Ll»iiuUo<^.

Py'-i

I lie wliirlinll.s co.i iiii avci.i^c off5 01)0
Anil Ihe to\\cis arc IQu Iq 60fl lli?,li -nil
\\hc'-h from Sfi to l8fi in di.i'nci'-r and

li^twecii 18 df"l 24 ..Ills

They c.in drci'A' water trum .i nuiAiinun
depth of 400ft .ind .iie v.ii'Olilc ot eAiroctinp
U)i 10 6.800 Ciillon^ III iv;iicr an hour.
C'plOiiicil Mr Cryw'lhcr. \'ho .vlvijcs un ihc
depth iin<l pysjiiDnin^ ot borchulcs

MiiiutciKDicc and iiinjungcosK iitx' imniniol
v.'lih only o gallon ol oil in ihe 5€?jiI>oa
iiecNht)j; ch.in^mg cnch sC.ir Hv cdmp.jriion,
the Sc^'crn Trent V,met Auihuriij churpc.^
t.2X8 lli I'oi Mie suppi- ot I 01)0 meieied
|j,ll Inns ol '<»'liter,

T'a'o oI' Mj Cioi.'.'ihcr'v windinilh hnve

been siici.e«:<.lul'y i)Oi lo ii'e ui \Vc«i fiulim
vill,ij:cs where they pinvulr <li inking '̂̂ 'incr
for ihc loc.il poj>uUiiioii Clo^ei lo home, lo
the Cl^i't HiII.n, .1 Ctov.'thci wiiidnull Nnv.jtnp
,1 ^fi sli.uiiricr l4(irt dcej) \\cll m irrigiitc
hilli 'vooJcd '*'iili .in)iifKl I6.0\>0 ynki.

h'.iiihfr inloriMaiioii iroin- Mi lidMl

CrO^vihcr.Trl 05M2 2IU4
Vif H'l/.'iv '}i\ sue ,ji '/'C C'ciU
iUi<K

Air conditioning system for agricultural vehicles

first radial Terra-Tire
The 'vor)d'$ tirsf pul>bc display of a liijh tcch
ra<Jia) Tcrni-Tirp jn cucliiii'.'c Gcv\lyciir
low prpssiiic l;iini lyt^, w.is nu«lc .11 the
SIM A agriciillur.i) '.bo'v m P^ns

Gooil.enr.5 IJirrctou .SjleN ami Mrirkenng.
hajin I'.'ic^toi l^uiope Mi Rob m Mc Kmc In.
mikJ Thi^ tadi.i. coiNiruciion Icrin-1 ne

rciogiii^n^ ihc need for lyrc'. <o tniiii-h ihc
ever incrcns.ng pgrformiinc'- dctii,ui<Js of
lortdv Nhijih hor^-pyivpr naiiyrs ,in<J ihrir
nccoiupnnyiii^ inoie heasilv bdcji nuchDiciy
ond equipment Ihe lOdial leiui-lne v.'ill
offer ih-: Ijinmr ik olreart\'j>iOven peilonn-
ancv in rtNpBct ol jinonni^ing <oil-com|>aciion
and ai il'B Nonie tnne piovide cieaily nn
uiDved c^•cr•l^c-^|J(^d pcrtormiincc chnriKicr-
Kiic< Wc«j11 be loniinu.ns bj.si proihiciion
I'Oi ^omc liinr ti) eume l>Ul et|>eci lUe r.nliiiK
- ;K v,c Je\'eIop moiB ^i7e« - to l>e n ^•el>
popular adrlibon to cur uin^c "

Oood\'carGi Bnuiin Li<J StiitToid Rosd,

Wolvcrhiimpion WV IQ^OH 05'01

Eltctrie po>ver in reinote areas
I'luU' licluweicht pouabic peneimoK loa.'
become ovadoble n'aiwult ol revolutionary
vsoik undeiinkcn b\' .vichiimnicd "Shnhnim"

Etcinad of [mpcri.il Cyllci;c. London. Hi$
hi^^h ipcc<l clccirii. ycncr.itor umplc^l dirccil .
m II lufliine engine k a niojot miprove
men* On coiis entioo.il sv^icDi^ (i could lead

to .'•DkV^ liicli «pccd gcncii'icr' bemj o^cd
in icmotc aicus .ill over the worki

r>isiv)a 1. K ha^ been coinmi'-'.imic'l by
ipccuilisi Auiic.iliiir.il ^clll<.ll; niiiniir;iciiircr
1 iic.i^'.ct) Young l.td 1)1 C.irlio". Sun-kioii on
Trcs ;o dc^iCn .mJ ins1.|ll ,i lot.il iiir con*

liinmn^ «y<.te)ii h)r iK l,iicst pn'ducl raiicc.
llin Cki\'lOii 410^ hvhi'.vci^ln iracior.

T'.iv rni coiiili IKIM 111^ systi'fn dcsisr^c<l h\
r>i,iviii w3<- itist.illed iiiKi the proiolypc 4105
ilurinc ihe spimi; ol I'^'^2 Trmls plo^•cd
cmenirly siiccc'>^iiil .ind Luca^'cn Yoonj
Lifl has fioNv commrMoficii air conditioiima,
^yMi'in^ lo be >upphcd in ku toini hom
l*)i;iMa foi in^f.illiicion niio iKIjusi projncuon
vchiclc^

A cab iniiallcd v.'iihan coiHluiOjun^ elmi-
m.itc^ moii polluUini^ ilnoiicih ji$ tilii;iiion
s\^irjii tr.irbon filler', iiic rivnilnh.e a: an

option I l>i;toie thpy ro.ich th,' micnor of the
cub. I^IC ope 1.11 Ol Ian scletl ihe tpi'ijicr.iUTC
and huniidiiy lesci dcued ihiouch e.i^y lo
"ipcrnic coniroK cicjhns bi« own optmimii
^i>rV.iii;i i'iiv)roi.)1icnl

.•\n iiiliiiiKinai It.uun; iinportani piinicolrnlv
duiing iiclcnioin >vc,iiVict rondilion^ i' ihni ih^
Oii condiiion.iiL; iltmi'.h all wij'.do"'.^ 'luii-

nlly iii'i.inilw jiiovulm^ t^c^pno'ial viiibilu-
"Sincc ihe ^'c^icle «lounch ili_rin^Uciobcr

1')')^. wc hiu'c Keci\'cd n coiiMilci.iblc

jiiiDuni of nrJcr.s - all '.pccitvinj, 'h^ .nr
condihonm^ \»pinin,'' cotnniciucd tjic
CU.(on. Unccioi ol l,uc.i^<en Yomi^ Lid

Piinhci infoi niniiOfi rioiii l^i.ivi.i UK.

C).ini.'shill IniUiNiiiiil I'aik. lia^m^itokc. H.inis

RG2d ONS. Tel. 0256X42111 / »v'Cta w!•!> 'I !0' ly< '••• n u m <oi uh 11 iiif mi ai' cy/uh t:o//:'!S syiifi We M,»ri 'C<l b- U'" i''i U^'

SLMMh.K l'>yi



High capacity single-axIe weighbridge

The French Connection

RvLoic'A'uy<l College EtiiJinccnni: C)-p,iri-
fucii' IS cclcbniunj: ihe uf fhcir firsi
vciiuiri' mio iiu'lcni c\ch.in;ic^ bci\\'?cn
Uvehc (il Iheir sccun'l-ve<ir f*fN() <A^ri.'iili-
ur„l il. CunstruLiidfi Pl,iiil Riigineenii^l
^luiietiis .infl -j siifiil.ir luiifiliei troi-i ihe

Lycee Cleoice« C.'oi nnei Cniiloniiuiei. oboiii
fillkni co't oi l'ai><..

What make^ iliKa little diifercnt from the

nuini K ihat ilic 5iudcni< .ire on \»i^rfc c»per-
icncg plnicnicnis iii ihc time Kvcoic^vuqcI'^
iiiklcnii ipcni (wi^ 'A'ccks in Fr.incc diir)n<i
April. k»Qrk)ny alon^Mdc their cQnigmpi^r-
finc^ The French ^utilcius ihcn acconipiinjcJ
the rQinmins ^roup to ipcnJ ii i-ouplc uC
wccki c\p<;ri?Ticing Iif? in an Ei'i^lish 'Asirk-
S-hop TTlc MiCCC^s vi Mich 0 vcfiliire hiii^C«:
VII >hc CU-cjpcr;i 11 y n yl ihe COilip.l iiies
l^iOMiiifir' ihc 'A'Oik exftcnctice aiui it i< to
ilic ciedii 01 the i<*>llo\viii| local einployei^
ihsi they weic piciaied to 2ei involved
AWS' K.uboia (UK.) Lid haiol Lid, Helpt\il
Hiimg^ RKhoioiich 1urt\ and 0\toirl<hiie
County Council

Top quality training
Pcr^liyrc Cal(c£c of Horticciltiirc rccenilv
achieved the diiunciion of BS5750 acciedn-

ii|iQii lyrthc itiatijceifieiii ol n.s uiin..ifiyu

and tiainii^G funciiu"^ PhvIJ Hinchclifte

AMfAvrl' ha<. heen iti^n uinenuil m c-

otdin.iiin.a ihc rgvie* of ihc Cullcgc ^
iiianaceiiieni piocc^Uiic<. an iin'olveil .uirl
iirduQii. ui^k rc'iiiiT'i'ij dusc ciciniiniiiion qI
every iaeei ot'the icdchinc, and hamriu
wiihin ihc culle^c.

1he sv^tetiK cinplovcil ^^cie auditcii hy
SGS \»cslcv. ,in cvieiiial .".xrc^l.iins .ii:cn;:y
1<*> en<,uie continued coinpliance .S(iS
Yiii>lcy will rcM^i the Liillcgc .11 in-niunihly
iiiteivaK

DiiviJ, jnJ hij h'liiicipal Dr n.ivjil Hall,
wcie naiuially dchghicd with iheir leani «
siicci's^ The ncM <tcp k to com leco^imiiin
of <|iuilify fTiaTi.igcitieiii vi* ihc suifT by
axhievific, the Investors in I'eopic Av,aid
Well June. Dsvid, Or M.ill .mj Pcr^hurc

College, iiiav yoiii* achievement' hung you
gyyj fymmc'

GKN Comnxle agreement with Massey Ferguson
OKN Coniaxle. a :viib<idiary of ihc v,urld-
V, Ide GKN Gcuup, ha.< .iniiQonted a Iun2 temi
trading agteenient 'viih Mj%sey Fcrgii.on 10
supply Iryni ^icer ilrivQ .i\lcs U1 Mr |!lJilts
III Cfi'ci'ry. LK anil BeauvaK. hi anee. 1l',e
agiccjiieni means ihsi GKN* Comaxlc will
eonnnue 10 su()|!lv 100'^ of .^JF 4-whccl
drive aencultuial «teei diive aNics All -xlci

^v;ll be iupplicil Trojii GKN' Cuiiu\les' pUmi
in Cyfiy, Norilictn Italy

Un<lcr ihis Ali IOi uKiance. il \vvolJ be

illegal '0 (oice a w'orkci with a le^pnitoiy
condilion to work m a vciv «iiioky
aimoiphcre Kcccm limI .»^c^ h.ive .ilio
hi ah 11^ hIcJ py'c 111 ial 11 ab u 11 ^ 1n ih1̂ ,1 rca

AaW.S,'?i'f, f, A/9''3

Massey Ferguson notches 30th successivc year
^•las<,cy l-cigu<on uacioi. lemaincd ihe bc^t
:^elliii5 make in w'csiein w'oild niurkcb in
l9?2 fi^r ihe ?Otli cyn'.yeuiivc yc.ir The pre-
liniinary figures for kisi year ^liy\\' ihc
coinp.iiiv ni,iiiiijmcrl us leadership 'aiiIi Mh
luctoi sale<. ouKirippmc ihcu iieaic:^f iiv;ii
bs moic ihnn JO per ccni VVlnlc nn.il

inilD.iry lalcs ef ir.i. ioi« in ihc wyrlj quimiIc
Ihc lo'iticr USSR and La^icm Furypcj"
ten Itones 1ell alioiii 2 5 |<i cent t'lom 1991
leveK to afipioximalcly 536,000 oniK. iV)l-
succeedcd in offsciun^ ihc tledtne. meicas-
1112 iti O''n sciles a()()niAini,iicly 59.000
uniis ovcr6 iiii() mote lhaii in 19VI.

A lie'', '.iiigJe-.'^xle v.'elglibrid2,e ni Id'a
pi,)li Ic ilcsi^n pri^vKlcs CHsv iTi5l,i|l^|iO'i I" .1

pii U hj< no inovmi pans, wiili
(tifCisiilii <;hcar Idj^I sells ^ucponin^
ciich coiiici of ijic w€iglil>i)dge. ollevjoima
ihc nccil lyr ihc (ic-brirj oi coivendunal

'^^•l«hb^lcl2c cu)i«Muction

<);)Col ihe niam tcruuteN nfihe Clnrilih Fldcr

ivi-iyhbni'tjc li ilun II u»ci iUiinU'»s »iccl
lonfi ceiK Thich d\e. hilK we!<ieci ^n<i senlcJ

10 llHi" lh)< iTi.ikc<. thciu 'iriualK tiouble-

1;ei'i-\cii III ilic most h.i/„rili)ijs cdccIhiuiis

DviKunic 1111-111 1^11i^n) wcigliing i<, tlic
(triiui|!iil t>riiiire fil ills iigl c-d' Ic
'vcighhrK'^c. ciiub))n^ ihe vehicle to lie
v,ci2liciJ wiilioiH ?5<*>|i(/ifie

Simple 10 Qpcrjie. ihc ;>uin^liirj uniiinci^i-
llOi.iie.N a ullv I'Oll Jinnier |!riivIihiig ,i h-r^l
copy of indiviJiuil ,ixlc .inU louil vehicle
VrCighi loi cach weighing, Ihc 'iticle-axlc
VrLi^librKlyc IS c.isilv tr.iiisporie^l to bc uy^'l
III diffcroii prcp.iicd sites and ineci< a wide
v.iiieivor vehicle d('('l Icat IOils On the ianii

Giiriiih raJci A- Co 1 Ij. ?a C,ivcncU,h

Rood biirv Si bdiiiiinils. Sufholfc wyy 311
(Id q:X4 "606161

Rotary torque transducer
1uidiiionally lotaiy toiqiic i< dillicult and
expensive to ine.nuie. but toi the fiKt 'ifrie,
by tisin^ cxisiing icchiioloey in a no"eJ \va)'
inexpensive iiMnsJiicci> sniuble Cor ObM
u^e i-cin be pryiliicc<l for iitu.uiQni wheic
LritiLal i(ir<|ie Tiiufiiiyrin<; ui eoniryl o' dnvc
fiicchamsnis is rci|i)ircd

Scii'Oi lechfiolog^ is de\'eloping a lanje
of )o\v.co«uiansdutcis toi ap()Jic3tion< 1th
uiiipiiii iuitablcfoi imcjfi'.cc ^vllh eunipiitcK
aiul PCs aN \vell tnoie conventional

uniilcjijuc .tnil digii.tl rc.tiloub Theie irfin>
iluocr- 'A'lH require inmimnm length, yf -haft
.ifill \vill have Unv incrii.i, ilii phv^iL.il cnnt.iLl
hei\'.'cen shall and housing W'ide liandwidih
high K'soluLon .aid accuiacv, and cxcellcm
1101'C nnimnuiy The ^vsicni li aliu iuiutblc
Tor(iii.icliinciii 10cnnn^ slniOi.

f nqiinie« Tel and f-ax 029.-i
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Optical digital tacbonictcr Management buyouts
Thu iiuv, r>T'224A ftom Cr.ihani i. White

IfWroiTienK 11(1 Si •MbcinvrTcl 0?2?103?3i

j; n Iwnd ^cld ponab)c C>()tii,,il T.KljQiiKicr
wiih ;i fiill 5-<Ugu luiiud ciy<.iol (liNjtlay

I'l.CO] Tins cn;ibl«> iKCi lo iiien^uic

rfitdiioiul S|>serl«.n rtncci sunUsht ^ '̂cll j*
in coveiec) an-n^

l^cflcctcd ll^ht pglic^ lifiili .1 '-trip gl'siiif-
utlc uipc un tlic uir^ei <urloce .irc cmivrrird
UKing an c^i-Iumvc nijoocoiuiollcr I $1 olnp
i.iri.iii(, iifi'l iflsjiliivcn >1 riuinci icol Ieaiijiij
The »|>sc.l Ionce Iioin 5 900 ipm wiih
nccuincy doan to t I ipm Aflcr tneii^iiri;-
mcnt, j metnofv rcciiH o^oilohle igr ihr l;isi

rt.uliiig All opijunai letlWlC ;)lll2-iii 0()tiC.>l
piolie M-'iUi cable U av,iiliiblc for Ji/hciih
ui lenc^ iai2ct<

GrtinlS0UrC6 .icciiii*iic ^JUI U() to ddU* infoini.ition on
_ iiiveNiiiieni BiOiii^ wbicii circ .ivaikitii; lo .111

I Me Ccrpoi.uc Dcvcloj>nieni Cemn: (C IX i
lia<: iiiircJuocJ GionKomce. 2 ci^m lucailon orennis.iugii
jc^earch y^rvicc v.•|l^ cxjwi lenccd ir^cnrclv ^uribcr Jcuil^: Mr C Sayei^ 'IS NeKon
crs nuiiiiiuring .in<l updafins n d.n.ili.(<c of Koad. l.ei?hicin liu77ard. CcJfc'id-hiic LL'7
ovcj 1,000 ichcino CDC can piovide 8tG Id 0442 213)90 Ka-(J'.J2 "234766

Advising vSilsoe Link
Silsoe I'lnk, ihe collaboiaii^c .i^i-cciTjem be('vccti S))s(>i: Keseajch ln',iiniies SMsoe
College. ADAS ajid ilic Soil Survcv and (,jncJ Rc'carch Centre. h?ve iecemW pin
uigdhcr Uicir mis.suin ^uicmeju, U •>Tjie',: "Tiie .iiiti the Sil'oc Link ponncr^ is
10 develop, <iissemijiaie ai>d jppiv scicjujfii:. ctismecjitig ood mrmagetnetu
knowledge relniiiig lo itic su^umable und cllkicni u>c ol njiur^^l resouTccs (Uind
soiK v.ciCcr. llora, faunn) foj ibt bejiefic o/ mcijikmd boib njnonally nnci
ijitemriiioTially''

'lo jsSi'i Uie SjIsuc Link IiAccutivc CoinmiCicc an Advi^orv' Cojuuuiiee lici.'; bccti

formcJ lu ctisurc ilui Un: ami the niissioti 'lacfiiient remaiTi^ Iruc and lo piovuic
advice lo itnpiovc ihc. iisefnljicss i>f ibe parinersbip lo Irs member^ John HnlK
lately our N<:\\$ of Metnbejs oorrcspondctu us lo Cbiur ibc Ad\)j.oi"> Cotnnnciec.
Itic Committee comprises Or R|cacti (Severn Trent Water Aulbojilv). Gci>lT
Ruryess CIAgrE (Pjrniftei (,td), Richaid Dick$ (F^imer). Dr Mike i^v^ycr FiAgrB
(MaFF) Rill Ptc^iip (Fnrmcj). Michael Vy'llijains 'Jouniiili^D. EdU'infi Holden is
Ihc Secjetajv.

Service venicle storage
svsteiii for efticiencv and
image ennaucemcnt

Ihc bS rOR MQr.i^c and oiganisjiion s.Meni
c.in tc U'td m ••iriiuilK nny e%iaic cai
currgritlv available ,ind in nuiny (lOpuUir
halcbh.lc^^^ -^ay nianur.ieturgri. Boit Lid ot
Bude Ccrnaall nel (J28^ '^55666,1 I'lie
^landAid kit includcv

• (tioillcd plvwnnd rUigr «'ith iniC'ir.i)
locatur channcK - prnicLK L,irpci^ nn
need Turan. floor ci body aiillmj.

• niCial ihri;.' r,ii.k iinji,
• t'v 0 nifi a I scrv Ic I. jiic > Icc uicd on i .n i Ic-

l>r(igf brackeis,
• lOw c>t three Inck-ioceiher pulypropvlcnt

cn>i'a nur^

Tbc cniire rSTOR unit, incluiimg it'
cuntciiij, can bt ni no veil Imm the '•cliiclt in

k'Si ih.in i'^<^ iniiioics mill ic-m.^iallaunji jis

j.i 1.1 to be eou Iy 1api (I. Price. C299 inc I v Ar

AGRICULTURAL ENGINEER |ir«-»wrcP Soil«
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suMMrK ]'m

ip.ildiiU' Auiiciil'uial (l<*>liJinj« ludus
.innounce'l .i jiidnajenieiu l>uy-ciui c>l fgur
j^ricuUuiAl hiKinc"!.' ui l^e UK hi.ancc
jmJ licloiid trym ihcir parent cy)iij><in>
Hoden MocLcllan Hoklin;:^ pK*. Tbc tuvoui
ujv itfcl bv Aldfi Tratfcnl ibc C^ii«t

b\ecuiivc of $)i.iljiii^'-, vuppuncil b> ii* oi
^l.< )ii.iti,i^<'iiii;iii .'o.lcd^gci ircni both ilie
UK and Frani-e

I he ^TQup c)iiiilov^ dpproMfii.iU'l) 2(J()
pcop)e dim h.ij .1 over qI lUniO'i
£20,00().()Q(> Sp,lilting,-, ingeilier ^vnh ihc
rrcni^h iiiiil lil<l*i <-ub<.i'liai:e«. is ihe Uigeii
iiiilcpciideiu ayjiciiiiuinl icjilocemcni jxiru
disiilbiiicr 111 Europe Furibci Europcon
Cxp;in'<iOn ''I Ibe bnsmess irgm t^e
vm-oc^^/nl liii»e III 11.Mice is eiivi<jged m ihc
iic.ir fuimc.

:\\\c>. ihc nuiiKigcnicn: o/V^ehcnf Lt'l
Iritinn Uq.kI, I.iiii.qIii ha^c »innQunccd a

buvciii t1y'ii p.Mcni conniany SpnltHngs.
WcIveilI iiic Nvcll krionn iDrneii i,inge Cif

Crup StgMCc rquipiiieni, ond clami in be
mnrki;! Ii^iiuei^ ui ihc ^iij>()lv ni ()tive-nn
Drying Fl''<^i' iind assnciated equipnieni
I ney iiMiiufnciurc iind <uj>ply a ^•OllCly ol
Pdi.uo Sinrauc tciuipmeiit including
Nelri^criiiinn nnd MicioprnceN?:nr CnntinK



Developments
in cutting of grass
Ibm Copland describes the history of. and the
background Lo development >vork in^ roLar\
shear cutting of gra^s. With the objectives
of achieving improved performance
combined with reduced power demand, a
project was set up at Newcastle University to combinc the main
advantageous features of both tlie rotiiry mower and tlie finger bar
mowers. A prototype mower wa^ developed and shown at the 1987
UKF Grassland Demonstration at NAC, Stoneieigh. Field test
results of the prototype mower are presented.
The r»rigin.il cuncepl of uMjig cotacv cuiimg
gQC^ bcick 10 II UK nwvci cat cm of 1799
griitucd iQ Joseph RoyCc TKc potcni
docnbci a rnci.hi«nicnl le.ipino nxKliint
wiih scviKc blcidcv The ^huricomingi yl
ih)^ cficW mower Icil Thomui J,uiic^

Plocknciu an miplciricni nuikcr, lo u^c '-i

ringer l>;1r tiiyiverv provide tKc bcvi
nicch.i'iiMil tor ,)nif)iAl ili.iuii n^c /uu

^lomifiAtcfl JllOWifi^ Iitilil llic cArlv
Tlic^c iTiOChiOCV cut iti ':he,)r wiili ktiiJc

iccii"ii> ci\'eted 10 the rigifl kiiilc l>.)ck ili.u
mtu'c^ bACk Oiul f.)rth <«ppOsic(l tin jiiK'crs
Tllc Iciiite <ei.|inf)< Jje jiNftcii to

F:s ! Prouir\'jK' \i)\xcr one <>/tiw >'owi>\): ifssi'ir.bhfil

oirculiir itccl plate mjcic %harp cii ihc ni^c
>ind fiQtohcd /i ihe uppci side l>k<'d Mcklc'
The OlHiiiione^ Kouny Shear Mower Ti^
2b) iiiC<J lueij t'irigcjs iibovc the rouiiuig
knUc .tn<l by 11:^1) u do'^jn bad
bccncvylvixj (Po^icl) 19S5I

Finger bfir mowers for animal drafl
Iii IS31, Rev Pflirii-k Bell's rcjpuio niochme
(Fij 2a) w;i5 dc>i.nlic'l l>> J C LouQeo in
Fj\< y</o/icd-yi (i/ff//irrt. Many ot ihe
feaiujf^ sbti'v ilirti ibi« mowci '*'a.< ibc

piecuj<:nr y1 ttitKlern 1itie,ei firn niouc-js
(hu^^ell i9??l

Tom Cop<a>\j h Hroi! of Ki^chcnMouo*' a<
!l\' 2c^rnf/r of A}^ni uliuif\l
L'izh\f'in\^ SAC Hn^h P<;niciuk

EH26 OPH

Piil>ci p)esc<uci> I/' the \iiini\h
enrc. 'Auwn)!)' 0/('>.•'. 2d

febt

rcplflocTTic" when eithfj datiiap.fii oi ivom.
Al^hoii^h ihe ir.)diiior>al Tuigej Crnr n'u^vcr

li cncr£v dfiCieot the <pe€d of the fxivcr^dl
of ihc kniie luim« pcjfoiniancc At rtn.l-
travel the kjnte ?()ec<J can jcach oi exceed 6
fTi/i bcftire heijic stopped in icgisvir ^mMi the
centie <*>1 a riii^ci .it the hmii of the ktufe ^
outei and inner iirtike Ai In^h tojsvard
^pecd Iurge ^vxi'tti'm^ m p,ia<:<: <:tiibblc height
lire >ccn

Drum and disc mo^v(^rs for hlyh
speed \yovk
The Jnjfn (mu ili>c inowci coitinni" 'uiiay i^
oupuble .)1 liijh t'of-urd %peed<- m a Midc
v.jrii'iy of cjop^ Ciiuing li by niipnc jAihei
than by <;hcAr cind ni,)re pusvcj is jcquiicd
foj ihi^ piooos

Culling plant mule rial -
the principles mvolvcd
Many yfUx' priiiLiple« nU'olvcJ in mu'ving

Engineering for th
The Scottish Kraoch An

hn^incttiiig foi the amei'iiiy sector is an
are<) bnvc previously iieglccced in the
InsiiUition ti IS. bovvcvcr, one of ihc lew
areas of expansion jti out indiistiy and ot
gtow'jiig iiTipofiiincc I'. w<is with Ihis Jti
mind thrft the Scotnsh Rranoh decided lo

fciiturc ;iiiicniiy ota:>s at its annual
conference eaiher this year

Oite of the main objectives of diis conter-
cnec wa'< lo ticlp <nK nicaibcrs lo iicllievc
jii impiovecl iinrlets-tancling of rhc needs
of llmsc in rtio <imenity giass bu.sincs.s

t'|nipnicni h.i\c been nntlcrMyyil |>\
prueiiiioner* toc a veiv lone linic. Quiintii,iiivc
data toi cngnicci-iiig rle^igji have been rnorc
difnciilt iQ obtain on (iceoum ot the

vaciAbiliis ot acA^s dncin^ ib vunoiis ^iae,e<
o1 5iO\\'ih, ilie ilaiK chatije ui inui^turc
Lonicnt. the geometry iil ihc knife iind
Support svsicni (ledger) anj chc i(«eed iiid
ibjecuon of kn.le motion

Crcj'.s Lniiinj ,)l l1l>rou< matena) jnvQhc^
coniprcsiing ihc fihrci uni,l ihc ihcai
iijcn,gih uf t)ic muicrirtl in'ibilizcd to
producc icniilc iirciicv hirgc ejioucli lo
bjcak ihe lil>ie< ituejKion

TUc L.)nipic<.$i'''e 1orce< rciimrcd lu
prodtti-c ibcic high itrc^.«:c:< Arc %oi.h ibcii the
mateiial is liotice.ibly CQni|)ie<-sed and
IliiUcncd before ihc tilue? tail

The oiKimgc;in be viewed .u Anittlli-iiagc
proeei^. thckinfc IVbi cotisacb iht maltnul,
ihc fori^ci if?vrt!ist (i^ ii iire^s pattern b built
up inside ihc material, .irvd then tailuie k
le.iclied In thick laytr^ «eparatio/i n
achieved ni a scucn of rupiine?

Cica^s tiiAy l>c ris.5omci5 lo be a ^olid
tnatfjial wiin liquid Aiid ?jir fillcvl ?()Ace« iti
the UbiecelK (Peis^on, IW>,

Individn.il cell ^liafrieicis v.icy wubin n
innce fioin 5 ic 50^ini wnli typical jia-^
ecll lengili'; ot ajound 3Unini The eel I ^v.ill
1^ ver>' diin. lypiefiHj <n ibc order uf SOOntn
miide up of ilirce liiyci^ Stccn^ih i«nd
t(e'<^Dility corner fctuii the iniddle layci
wlieje pajallel eellule'ic cliain^ aje bound
ipirjily u() the cell wall. Thc«' sftiroK ^ive
the oi'll lb ela:>ticny "Ihc fibrini:> materiAl
formmg the \\'<<)l5 hn^ hi^b ten»ik' sirtngih
Urbilc ihc bunding of Jhcsc fibres hfis
comparatively Iqw <;tr€tigih

These celli lire ajianced in ^uuduciil

eJciiieni<; of 0 I ly 0 2tiini diatfietei kjioMii

A« va<:cular bujidlts. In yenni? gra^^ they aie
ItiL.i'ed witliiii the tissue inass %*hile ui olrlei

gra^s the \'a<:c\i)iir biimili's are rli^tribu'.ed
itnvAriK the .)Ui,idc of iIk stalks

Knife ^eomcCrs

A kf)i1e With H shiirp edge '«niaf^ edje
radiusj will erciift ihe lU'Li's^uiy faihue
oiindition '.viih >1 >nuilltr edge furee

ACRJCUL njRAL ENGINEER Soil Wb. SUMMtK



Amenity Sector
lal Confercncc 1993

equally jmiDonani a olso en.iblcd
ihe people in ihi' scLtor U) bcco'iic
ocquiiinied 'ajiIi oin Insiiluiion ond le.iin
aboui some of Chc Iales i dcvtlof) merits in
ilie field of engineering foi ^ijiieni(>
^rjssljnd

60 people allcnclcci ihc confcitncc
ijid nmny uflJu^se oicendini;, sucl: iis those
It'tii ihc local .u)tlu»ule^ ond niCLChitiei*)
dealers weie pfcvic>u>i> unu'^arc o1 oni
nieinbets' )n\olveniei»t ui ihi^ ^ecioi.

Roger Hay - Ominixiji nC Ci>nfcn;ncc

hJ2 3 iC.'hanccIlQT, 1958; ihy«", ih,ii hclow

u)i cd?e ihick"c^> uf 0 I5nini ihcic i> no

t'urihcr icdnc'io'i m forcc. In priicncc ihc
^ircn^iih ol the crysml Imiicc m the bhidc

.1

nijtei'Al 'A'III luiu: ihc blaoe

'hai|'rie«< A ^eiy ^horp edge wiii
f|u.ckly dull nnnl the ^Iniribi'icd
fyrco un ihc c<J«c hkiv be

Mipporicd. Imp;inuc^ (p.iraciilorly
Mlu'onl in ihc h,i«'c fin

.i<Jvcr>c ciTcot on >h.irpnc^^
Knife shjrpciun^ in^lc .ind

edge indiij^ iiic rcijicd - .i sin,ill
knitc ansic i^ needed iq reduce

the "'Cdinii? forccs S'hcn ciniinc
thick mjicruil^. Fi« J |Ch,inccllQ)
I9^S> shQ\v$ ih.it 30® !i prdotic.tl
coiiijiromisc .ti ihcrc i^ "ot mtich
!kIv;iiujwc in ^tfiHllcr iniglcs The
hliidc ^Inirpnc^s tt ^tti.tll .in^Ic^ a
• hun lived ;i^ there Ics'; m iienal

td supper! tlie eiigc
In ic^;s con lint tesi by C'h.nin'Her

(1^58) .tt ttitnng ^ps^etis cotnitiun
in inowcr^, kn^fc olcjiJfKX' v,,i^

sho"'n te h;n'e ne ^laniiicain cficot

on the iTi,|M/tiiifii LUlliilC loroc

w i th In Ih C Tiln ce Q I 10 0 'i4 fiI it|

Zr\ iubnye] kc<ii<\»y. Maclii'w 2b 'belo'"! Chidsroiic^' ^fopiiis
Mficl\ii:e Fioni C £ l-u.i^et.' Ihe l-aODe)'! Iiyois'
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Timothy grass

« 100

Thickness of the cutting edge/ pm
' toffee:<yf (W<.v f '̂ir \, -ji <kUdih fo/ce

v,^en the knive^ ?ic 'hjrp Bcle"' iln^. frjou^i^ <tait$ to
piny 0 pniT

lypicol iiio\vei« \vnikiii« in the licid wjll (iave hluni
hhde^ and 'he.n l>ni' v.'hcic the eleciriince n)3y 'le m^ic

inipMinnt bxccss cic.tuinec Ic.t^li to tcnnnc anj ^han
pjnning' H.tii pinning <Jcm-rihc^ khc MUnttiun '̂>'licte ciO"
dc»:.-< lint bic:ik hin ^suip^ n^elf .troun^l the cuuine edee
s-ah ilic result ih.tt tknrantc is i)i(eii niLiea^d

Tcjcin Llu.ifilv It li ifiipniijiii iliai ilie leacnon fetxc i^ fi^
Llose as possible to ihe line fit'ihe cuitlne t'oicc le prevent
betiiiin^ niDmenis licvelnpiili itl lkc «li|lk<.

llic IedgeI slioulii li.ise j 'h.up edge sv\Ui ,> >in,))l cj^c
ia<l\u'̂ \>ui niaj h.ive a Ioicc edge .tnsle. In mo^i eases ihi^
sujipoii (ledcfij plai^/llfijei/slie.ii h.n; ^hon^d nc" eeneirjjie
the IIInieIiaI l>e)nc eui o' lo do so ijierei^es pvwei 111c c^lge
on a jheni hai j< often scll-'>h.trpenin^ a made \\uli
haid stnfoeins en ihe f.tce iieross n\'\iil1i ihe kmfc «v,ecji«

Fis 5 sho'vs ,( hUkle myvinj; noidial to ik direction of
^r,|̂ •el i.trTu\\' \) con I,Ids sinne gia^s Ihe 2ia>^ i^ bent
arinnni an cilgc ot tniliii^ 'i' wiili nil angle of ABC
llo\ve\ci if ilie blade lics nt loiiie iinsle to a$ ihiecnoti i>1

tiavel laiiov.' S) then ihe si.tii is bent tnjtmd ,tii edge ol
nidjtK \k 'viih cm nti^le of ADC. Th.^ ^malkT eslge ladiu?
inere.tses (he stress in the ni;iieri,il rc^luLing Linunw loices
The slieing eiu iise^ tins concept lo A^K'jniare Kepner
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Sharpening sngl^

£/7t'«•' oj '"I <minifyJO)Cr;.

Il952i slinv,ed tliai on a slie«n euiiing inov,er the an^le
heiween the kUides is liniitei' to ;svice the angle of fntuon
Ixssseen iteel and grii^s. typieiilly ^0®

Kcdueing energy use
The f.tcioiN disc'issQd .tbove .til inTeet ihe periymianee 'i'
she.tr eiitiin« iriov^ers «nd nny ne'v tievelopnient mu^t
tonleriTi to ihese rccjnireiiicnts

A ^k'velcjpiTieia pryjecl W>is sei oji 'I' C(ifiil>lne the iTiani
aiU.ullageous leaintes (it hnlli ihe tfiiarv fllO\\'ei and ihe Jinacr
h,n niov.'ei\ Reducing enci^v u^e Uk mam ohieciive *lhe



fipijnCed
sPcliy'iy'
vVw D

0/ Ibis pies^iii® conitcilled
hjir pinniii®

The pioioiyTs
dc^lened to 21''c blade up
speeii' of bci'"C-en 5 5 and
f) 5 ni/s.

otpci-forni^ncc-
s«Ucrici U'aichoin 119X7) developed

'"®'' ® ,1 Tii.itbcfTKitKvl mudcl w
pce<lici ino" cr cinuiie
quality I hi<, cofTipuiei
model piedicicd ih: bl.'iic
po'vition .iml i;iuiion .ind
ihe gr,is> oui \iy ihc Inici-
sec 11 Qfi/ine^h.ns I be 11 lOde I

I eoJeulaicd the ^ruhblelicicli^
.It discieie mten'ali

'I he conijiuiei ouipui Un
one blade lun «<; slio-n m

big, '1. hacli iiapc/iiiil is
ihe mesli of one 10p Icil^si
•»'iih a con<ecuiivc

ol boiio:ii blade'v iNo'c

thai ihc ^lubble cnOi on

ihe rialit hand <ide ol ;he

fitjure IS gre.iicr at ihe
• ^ beituin, ihe centre of the

|ivo-sh|iill mo'A'cr)

Ibc cxaiviple 1^ lor 18 Ici'pcc top di:^c
and '5 knife bl.nlc bditytn .hst at 7 kni/h

forsx.ird %peed ,ind 9 cnuing veloeiiy
y .Sn)/« sv,is obiniiicii Ai rouuionjl

xpecds of I W rev/iiiiii
I he^e s)Ti;(ll t?.j()e/(iiii.il .irc.is leni) ;y

\ ,iri;i|ion m MuUble heiSbl lioc tl) hcndinc of

Efiecllve bt»hnviiy ct an^le
Qnd radius 6f knife—blodc

Fig 5 The s!)c\iiiian

doiyn iiiid iiwdcllm^ oi li'.c pioiuK|>c u.u'>
imilcruikoi by Mjkc Waicliurn Ji pciri of jii
MPliil dcsrcc ai ihc Uni\crsit\ 0]" Ncv.'cii:^ilc

npyti Tvnc. Mike Wyichurn w;ii ihc
i!)(iiigi,i^ Ryinlyril Sciiylfli .itu) ihc ;is«iM;iticc
ol the l^fiugio* iJnniloid hust is
,icknow)«dged

Ihc spccitlcjtioii tyi Ihc prototype s.;i^ to
<icnioi)sir;ug thdf a l.iriii sc.ilc rnucinnc qi**

uo meinr cui cciuld be i>iiih lo cive loni,
«heni cuiimji on lu.i disci

The pruiutypc musxcr 11 :vbQ")i in Fi.a I
There ,ir^ I'A'o rgtiiUoy ji^scknb'ics C-H-h 'A'lth
counisi rotdhii? di<:c<: c;liiyiji? ciiinni'
ilcnicius. I'hc lOj) di<c iti each assernbiy
loiAte^ to corj, the cm ?,i.*i<« thioujii the
ccnirc of ibc mga'cr 10 Icov- n cotitrollcd

^v,Mth Ixhm'l

l*;irl, field rig icsunj by V.',jlLh(iin |MS6|
and Scwill 1 M>rl6| »lernonsifOicil ihoi one

niciic diameter disc^ umicd Ciom 6 and iO

fiOT irecl pUne 'vcre iuftlcicnilv flji 10 keep
bidde ^eQiiictr^' correct

Ml tilmil III raiiiUs and Iqsv knit*: .in^;lc->
u'lih iTiinifiiuiii cleaiancc v,'cie ihe key

elcnx'iiii qC ibe dcii§ri brie! Knive% sxcre
riftcJ iQ the boitoni linc nnd icilgcrs ihe
kiii ili^c ly niimnnic ihc iiubbic 5ieii:lu The
i>ladc$ and ledg,cr$ lon conraci wuh one
.inoIhcr wluch scli -shatpenc-d ihe kn1̂ •e^

A ih!ii)o'A' ancle bci'vceri ihe knivc> urnI

ledger<; gave i snull cleajanec ai the blade
loot

The CQunicr lof'ilin^ shscs uc.f: iTi.iilc --C
plo<;^ iciiilotced plague KIRPi 10 oilosv
compliance with niaim/acdiiinj. ;ind niiiii)ii^
inii.iligriTnenu CQfiiroIltd pressure 'a'us
Di.untained hei-een ihe two discs by

pieloaduig duijiic build i.nd by adiu^iablc
ipring leaded levei .irni^ The niaimenanee

•he stjlk^ .'siiibMe ho^hi uiiicoinniy
llTl|>ro^•ed with bigbei roi,jiiyn;il speetli but
JJOI poorer'*'I lb iiiciea^cd (,'iAijrd s()C'i;ii
The III,'del ollowcd tae effect ol biade

luimbei^ ver^u^ roi.Uiorial ^pccd^ 10 be
studied

Priictkal res 111 Is

Tl le 1node I wa^ ve 1111 ed in field ie^i< v,'1th 6
Ie<l2ei« on the top <hiL unj 3? knife hkide>
on the boiioin di->c The fitDil ledgertblade
nuinbcr riuto selccied Aa« ')h 15 cvmi: :i

Ihc(iiT:iIt'll v,iri,iilyii in smbblc bci;jhl ot
0-2 5 mm

In priKiiec the stubble saiiaiion j«dift'culi
end iiine-coiKuiUing, 10 jiiea<uie O'; ilicie k
sanatioii along ihc p.uli ol ilie tnoiver. Aciu.il
lesulK ol <ii.blnc ho^bt fiic.)'«iirtmcnts
i.iksii across ibc lull uv'o metre widih of the

nio've: 'vnli 96 ledscr^ and .^5 blade'; aie

«ll0^vn '11 hiG 7 The pioblcm* ol lony
':iubble<- OuCuiTsil m ih: niidill: Ol (he bVQ

metre ^^s';ifh ,is predicted by the model The
sliibblc hci2^u iinifoinjiiy ijiiprovcd \vnh
Ciop yic.d

PoVr'Ci nica'Viircfnciiis <;hi)ivn m Pi^ S s>rcn;
i,ikcn iluuiig the fieUI lest proiriimnie and
ihQ«' a 'Aide riin^c of ceiuhi. I here is no
eurrclation between ciop ueld and (lowci,
piobabiy due 'o ihe enide nomic ot ihe dii\'e
II am eoiKirucicii lunn «,al'.'a^c^l 'Rdi.i'.'.iK'i'
gsiirs Tiles: rysnhi Ldiurasi 'V'lb 13 <it"l H
kW/ni lor II normal disc and drnni mo'vcr

re^peciivcly 1e poiled b\ Iiick €i 'i\ {I '>79)
Ihe I AO nieii: pioioiypc mdv/cr

dstnonsii.itsil ihe putemuil ol rotary ^hcji
ciiiiiTi^ but if a fine ntiifocm finish 11
reqmreil then the riuio uf eultina spcc4 lo
forwjrd <pced miKi be bieh Ilie foi'^'aid
^occd ti^ed duuiig te<ting, wa'; a< hijh a«. I A
knvh

Maiclimg ihe diametei^ nl ihc ujipsi uiul
lo-ei di^c bl,ii)c np^ is ibg key nspeti ol
lining .1^ unc millimeiTe mnri),iith t!in lead
lu (loor tuning.

The piotoKp® cui 12 ha ol v>ia«^ M'lb no
<ie,nilicani blade weai oi km(e section 1
ledQ,ci icjilocsiTicnu

Sum: d.iin.ige 'A'iiinot a problem dllbon^h

Ni) q1 Glades

iop ia

bonoin 35

SpooS ol 'otatiori.

iop 180 rpm

Collom 130 rt'"'

bofward velwiiy

7 kni'ti

r 1,7 6 ExaiKpk' ol
Ilie ouio\if lioin the

I inyi/ci'
a number ot ^lones vatyiji2 ui sii'e koin a
fo'v ^n-rns to 20 k| ^vcre encunniereil dt.c to
ifi^in, ,'l iho tesb being conJociei) on the
ouisiile edge^ ol fjcUls

ConcUisioiis

The toiichisiuni oi ihe proieci whieh
involved ilcvcl(i()ing ,j i.'iary shear Lutiin^
mOVr'ei A eie '

1 lusir eiJitmp powers eon be iiehievcd,
GRP lijsts sirjth iieel kiii^e^ .mil ledjjeri
;irc leii^Umt lo iUim;ige frum Morre> ek.
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AUN la I.

RUA17 SA)<Pl.€ I.

RUM32 SRHPIE I.

|$TON£LE)GH H67

1 I I I k r k 1 I I
<-> :Bcw

Ki,^ 7. Mubl'lf I'i'tfihi p'Ojitcs !oi d f„.u.

' IInIfcrtJi s Iubli le he i i ad be; obi iiincd.
4 machine tiiAiiueiiOncc i'; ii\n sii '̂i)rii.)ini»>'

luchei »v)ih 'hcnj cuitin^ ninclimes ,iikI
sliould nut pre vein developincni dnri

5 hijl) ^^ork r^itcs Ate po"jhle

Pom Si np< - I'l<*>tes<;Oi Svoker Pcrs^un
(iT Pefinjs ivntiio Sujie Uinversny

recetiilv licniOrKiroied a ^mnUir ()roiyiypc

r.'P s Po'\'i:i vt'w<\ I «
Ivi wmd speed jv
Ihr inowfi

CQunicr lOiniuifl ^licm culiine nwv.er TIU',

miichinc sliow^a sitmljr pcrfoiTnance in the
N'ewc.i^ilc UniveiSiiv prototype

Ktference^
Chancellor VV ,I (l')^X) tuejgv re<^u^^^:•
mcnti for cua:iij tOrdte ^iCuhurai
Tiiir.'iiivnX?.39 (10) 6''i-(i40
FiK^i'Il G F (198?; Ihc fdrmer'^ tool?:
Blo<*>in«bory Rycki, Lonilyn
Kepncr I( A ri952) AnnlyMs of ihe cutim^

d!l1«

Yield per hci-iiirc = 5 J02 tomic^/ha
Cuthfig svidih = I 'Sjii
Gru^s misled over cultIng-"iiiih = I POUjiun-

\r;ni)fi.il I ill iK'iiiht

l^iubWe hiNghi
OiOii^iJ

Yield pgr hccuirc =118 loniie^lio
Culling: -idih ' ) 9in
Gcui SUM ^scii 0 vei CO111 w;d ih =1500mm'

NoHiin<il cul hei^lil
J^lylthk height
OiOiiii<5 Ic^e)

Yielii per hcciiirc = 16.2 loiincs/hi
Cutimc -idih = 2 Dm
G MS', inI'^d ov«t cii III n2 vv iarli = 00m tti'

Yj«ld()ei hccf.in: = "'O "'5 tyiinc^/h.i
Ciuiiny widcK = I 0)11
<ir.:'s missC'l ovcri-iufini; --uiih = 36'^5mm

\*r;ni)iiil fill he ijhf
Miihble hcijhi
11Mil nil k \ cl

I I i, h .K.. I. t

ill ncj' qKi Inewer uhwci r.n^iii'i'i 'iw;
.33 ai] 697-704
P<?r3»yn S <19S''). Mch.inui Qrumins
plaiii material ,''U"\Oi^rapii '\'o 7, Sf
Joseph. USA
Pcr^Afm S (I9'A') Per<o'">l coiu'ujiinr diiV"
Penn>v)v;inui Stiiti U"^vi^rMtv

Se\^dl A ,T 11986) Dium mO'A'cr t'upiih/
l!S< (Jiiiv \cwcaalc upon I'snc

m.
Tuck C R. Klinner W £. H.ilc Q D a979)
FLononiic and practical a<:i;ect<; cil lii^U-
Lap.iO's iQf.ii*y mo'.vQts 5.)^tejiis .V/i/*
OX'/fMy/JJ-V^OO!, SiHoe

Waiclioni .MJ H986I A Iqw powered high
ihiQii^hpiu tiaLii>r-ftioujiied grasi l1.0'̂ Cl
Unpiil'i/IV 'flicti', Univ Newcasilc upon Tyni-
U'a cchoni .M J ' 1987> Rutary <he nr cut1m1v
of prass O'l/'iil'l I'-iP/nl Theus Uiiivci*miv
ofNcvi .istle iipfiti lync

QUOTES/SHORTS
r,inn ifKiitTics in Uic L'nitcd Kin|dom ro^
hv Dver l(J p«rccni in real icni .sin 1992

Jnlu: ffjijjM'ie^ M:ntS!er
26Ja,\ 1993

A lOQ ec«" dflirv utiii pioducc5 rnnre waue
ih«ii ,in flvgr.ise ii7ed village - <;oiiie 5,2(*)
Itire^ yrc^rflueni icmpn^in? elutjyatiri dirtv
w.iigr Tliai i|i)dniii>'could ea^ils l>e doubled

iih Inif'! rsiin on fi concicie soid
rFoc:i II

tvcn with ciup proieciiofi we In^e 45% qI
oiir pyieniuil fuud pruducunti

rcif'in'jjj Foas II

In ilie UKsoo^e 4.Wyf uirnicri have leii

Uian 50 acies of uiimlanii ,inri ihc avernge
farm <i;?e \<, 175 ocrcs

I'linnit'g t'o< K ii

Passive smoking at work
Uri.lcr ne^^ rc^ukitiunv eniployer^ will have
to ciuiire ihdt iheii' .jre otianeejiieiiK to

pHMcLi non-sinokcr^ iroin chscomfon caused
bv lob.uci) sninke m ie<i i<*>()mi or reM oxcos

riie^e regiilotion' wjU eonie itiio fore; ir\
190.3 fnr nc."' woikplnccs in 1'>96 fur
eiiNting "'cjrkplrtcc^.

L^n.lgr ihg gjiiiing Health J. Sileiy .11
Wort All )y74 cm)ili)\cr', h.nf to ensure a.^
f,ir as IS rciiSdiuibh pili Iji ibic ihc heolth,
s,iiciv .ifKl welfare ai noik of ill gniplosee<:
Uiiiler ihis \ct tO) in^tnnce it wyulJ be

1llcg.1l to toicc a worker with ;i repctr.juirv
lonelition to v.'oik in A vcrj' smoky dtmoi-
pherg Reieni uvi) cm^cs h.o'e lugh-
li^.iied poieiiiijl li.ibilits III iliK arcn

aCM Sf'-^'ice. M<r(f\ 1993
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A furrow opening device
for a mechanical tree planter

Paul Dawson and Ian Yule report on a design project undertaken af Uie University
of Newcastle upon Tync and which was partly sponsored by the Forestry
Engineering Group of the Institution.

The aim nf tlic project was in prnducc » furrosv __
opculiiE device lu l)c uscci In irunjunclloii with
mechanical ircc planter for asricuUural lancl. The
furrow opener will improve ihe site iiiin which the trees tiMc
arc phmicd. The device sliould pruvide an optimum ^ \
hal^iice of soil aer»tlnn, drainage and iriiliivatiun ; ^
lu^eiher svlih the suppression of vegeialion already ^
present. | ) r '"I

The mnin of ihc Purotrv j- . -• -I
tngiHOCritig jwarrl Vr'0<; m '•U'T '̂ing 0u1 // Inteaelvely ^
afield >urvcv, lalkme lo mihc UK on /J shatticed ^
ni,ai?ri (ii iTcc I'latiiifi^ and eu.ibliblmici" <// J L g J L.

It scctiK iliai foie^teK iarc rmhcr like ecoii- j
oniiU<:. in lliat if joii uilk !0 iweniy of thcni j /.f ^
SQU &ci iwcmv diffcrcni opinions Howevci, we iur,o"-opc>'>n^ ^
IhIS ^eeni in^1 y confoiod lo.i? lon couId be ,y,,, ,y, ^ i JUW"jFsjl ...* * S "
i-'ieaori^cd in rciuiiQn lo I'l? planim® >itc
>iihI ii was clcnr ifini y'K y' i<ic ni.iin f/i-iyr^ J.fcd in .ill ioil lypcs ii dcoKlc'l ih.u ilie iTiccMion w;\^ dr.i'vn iip'
ui ffon^idcr'v;ii ..0)1 ivpc. appioath Ql'u^ing a iwlb.ic should be m A<eMiiun" ihd ine.mcc oi l

r,'5 I The effec' "/
ii)e furio" opci'ii!^
do'KC "" 'iV ioi!

InteaeLvaly

Upeusnod Sell I

LoOB^nad 5o21

j.fcd in .U( ^il lypcs ii dcokIcI ih.u ilie
appioach qI' u^ing ,i lyylb.ic should he

iTiccMion w;\^ dr.i'vn iip'

• A^^uiiiing, ihe pic^ciicc oi lui t' o furrow
up 10 in(?inni dccj) ond H?()i5uii •.*'ide
ticerl' 10be cui Itic iutl openet could be
e:\<ily lemovcd --hcii iioi lequired

• The tui5 teiDOved fnim ihc lurru'.v should

be cui 111 Ihe ceuicc. ui'iurned and nlaccd
on ciihtr «idc of cfte luuo'.*' lo lenvc a

wcc'l fcc-c .ICCJ.

• Cultivriiion •.^'ithin Uie lurro'.v should Ijc

po'^iblc dovn lo .i dcpih of 4<*)min.
• Ucili culiivohon mid 1urr\nv dcpili iised

to he adju'iable

• Byiii the lucf ypcnor ijnd coliivjfmji linci
need ly be ccniyvriblc iu order to
i-onfijiiirc ilic machine ly be iH-'
ipcoirii-

• Ihe furrow opcnof ciniJ liuc^'^il! incor-
poraic ^ymc lyrm of bic.ik-ba?k
rnci-h.iniMn in order iy pr'Hci-i i^c
mai-hinc agcnnii uii<.ecti ob^uicK's

• I lie machine h icquircd lo fn a caicgory
two, ihtee point hnkaec of itn
aaticuluiul ir.iciyi

Cunslnitlinji

Mosi of (he d'^sign rcLjuircmcnii were
^oiisricd

The unit iiiCuiucd oii the ilircc pDitii
linkaci,e Three d.'iOniin discs •.*'ete u.sed
III Cut Ihe tuif Ihcic svorc locnicd on t

:>iii«lc axle, .Kljiisublc in rckiiiyn ly the
implcnicni ir.irTK;. Boili the 1urTy^v ypcnmg
device jnd ihc unts wetc tiiouni<;d yn .1 uioU

har whji.h ^vas ptcuected hy n shujrhDlt li
the plough hit mi oh^iruciion anil the <heat-
bolt l.iiled, the toolbm would lyiate aioutid
Hi owii nxK 111 oidei 10 dear the obsiiuctioii.

The 'iToZ/iar niounicvl onto ihc implcincni
1rj)iic bv rpc/f^^ Ol f'''! .M)mi'i iliuinulcr

CIIIK (It/cd v/I/ill iKi^e

/'f^' 2. The fin ro'^ U'vi<t <ii <iC!io>i

Design specification
In yrdorty liciign ii mui-hinc ih.u could b-'

I' DaivSO'! (n^ln) n a t\nol \co<
5£ii? itu'ton IJ Yuk' ijv'
n^hit IS i^i

Dep(i'ii"''n: of A^u-
iulifi' and

U>\\>ei.\t!y oj N"wi /i'lH' :ipOii T'i'C

S'r n\'/di Ixick Jl'i' W.'uil' 0/
ilic torcsiiy Spcc\alisi
Croup (I'^O'ds Clo.tii\^ di!:r Joi
entries I'/ji's ''CiX'/.i j Jiih.

(Klupi^d, so iliai -lifCciciii cjciiicnK cou)d be
iiiouiiicd whcco .ippiopcnuc. A'l<;iign sjmi.-
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Alternatives to shortwood working
Forestry Engineering Group: Symposium

Geoff Freedman reviews the programme - see back coverforfull details

There is nothing new in the concept of alternatives to shortwood working. In fact, excluding the last 15 years or
so, harvesting in Britain's forests was based solely on alternatives to shortwood working. In support of this
statement, one can refer to Forestry Commission statistics, which show that in 1981 they owned 258 skidders
and 80 cablecranes, which between them extracted 70% of the total volume; by 1992, the equivalent figures
were 21 skidders and 23 cablecranes, extracting 10% of the total volume.

There can be no doubting that the switch to shortwood working throughout the 1980s has resulted in major
efficiency gains within the industry. From the late 1980s onwards, further benefits have been produced through
mechanising the felling, processing and conversion operations within the shortwood system of working.

The symposium will begin with David Balfour, BSW Sawmills Ltd.
As a major purchaser of roundwood from British forests, David will
explain the sawlog requirements of a modern mill targeted at
producing timber for the construction market. He will highlight the
problems posed by crops of variable form, and linking back to the
first speaker of the day, review the milling of shortwood logs in
contrast to log poles.

This will be followed by Dr Bob Mclntosh, Forest District Manager
of Kielder Forest District, Forest Enterprise's largest production
forest. Bob will explain how, in order to reconcile the roundwood
needs of his principal customers in construction-based sawmilling,
with mechanised working of 'Borders crop types', it was necessary
to evolve an alternative to conventional shortwood working. He will
detail the evolution of the system, crop selection, site planning and
logistics and outputs. Whilst still forwarder-based, it will become
evident that the system is anything but shortwood working!

Next is David Killer, Forest Enterprise's Harvesting and Civil
Engineer in Wales. David will detail a second alternative system to
shortwood working, which has, as one of its primary objectives, the
reduction of subsequent restocking costs, inspired by clambunk
working, the result is a fully mechanised system which is able to
meet the aspirations of both harvesting forester and silviculture
forester. David will outline the system, discuss site selection and
requirements, and review performance to date.

Managers may be innovative and redesign working systems, but the
success or otherwise of their endeavours, will amongst other things,
be dependent on the design and manufacture of cost-effective
harvesting machines, which are capable of meeting the system's
needs. The third speaker from The Machine Shop has been involved

as a forestry machine agent for many years. He was closely involved
with production of machines to service the systems outlined by the
previous speakers, and he will provide a machine manufacturer's
perspective of responding to the 'innovative' needs of the customer.
He will review the information required by the manufacturer,
highlight the engineering principles to be considered and the
problems and solutions faced, in amending existing machines.

This will be followed by Mike Crow of Iggesund Forestry (UK).
Operating in the west of Scotland, Mike has a wealth of knowledge
of cablecrane systems. He will outline how, through the drive for
increased efficiency, via mechanisation, an alternative to conventional
shortwood working has developed. A review of steep ground
mechanised systems will be presented including; machine require
ments and attributes; site factors; balancing outputs within the system;
safety considerations and outputs.

Several of the alternatives to shortwood working involve roadside
processing, which produces large quantities of residues at roadside.
Residues require space, sterilise ground, can be unsightly and pose a
fire hazard. The next speaker, Barrie Hudson, Operations Manager of
the Forestry Contracting Association, who as a former research fellow
at Aberdeen University, investigated 'mechanised harvesting systems
for wood fuel', will suggest how, what at first may be seen as a
problem, can be turned into a market resource. He will review the
alternative mechanical treatments for residues, machinery and system
requirements, products and potential market outlets, outputs and
costs.

As in previous years there will be a discussion period at the end of the
day for about one hour led by our distinguished chairman. This session
will belong to the Symposiasts who, after all, are the real experts.
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shafts welded into plates on the end of the
toolbar. These were held using bushes which
were attached to the side members of the

implement frame.
The furrow opener takes the form of a

double sided mouldboard, the depth is
adjustable. Two tines were attached to the
toolbar by the same means, these provided
the deep loosening; where required depth
can be adjusted in 50mm increments. The
tines can also be adjusted in the horizontal
plane to provide a wider cultivated zone if
required.

Results of tests
Although most of the design objectives were
met, under test the most persistent problem
was to eliminate the clear strip between the
furrow and the upturned .soil. This would
allow unretarded weed and grass growth
which would be detrimental to young trees.

The actual furrow created was most satis

factory, typically a 40mm deep furrow was

cut, the optimum width was 300mm.
The tines were placed at either edge of
the furrow and provided a well broken
and aerated area to a depth of 300mm.
The action of the implement is illustrated in
Fig I. The tree would be planted in a slot
in the middle of the furrow and it is

envisaged that forming rollers would be
used to firm the soil around the tree

and ensure that roots were not left exposed
on the surface. Fig 2 illustrates the unit
in use.

As stated previously most of the design
objectives were met though the plough does
require further development in order to over
come one or two problems encountered in
field testing.
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project by the Forestry Engineering Group of
the Institution and express their gratitude for
that support.

Forestry Engineering Prizes
The Forestry Engineering Specialist
Group, always looking for ways of encour
aging young engineers to take the initiative,
is offering a £200 cash prize to each of two
students for written assignments produced
as part of their course-work.

The prizes are personal and may be spent
on anything the winners wish. See inside
back cover for full details.

From strength to strength ...

The money that enables the Forestry
Engineering Specialist Group to offer the
prizes comes from a series of very successful
seminars. The 'Low cost roads' seminar

held in March continued their successes.

Seventy-five delegates heard nine eminent
speakers explain the techniques, trials and
tribulations of providing unsurfaced
roads capable of withstanding lorries and
forestry equipment economically and
reliably.
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The role of automation and computerisation
in UK irrigation

An improvement in precision and in monitoring methods of irrigation, says
Colin Friedman, should both increase the farmer's income and protect the
nation's national resources.

Recent years have seen an increase in the realisation that water is a scarce and fragile
resource that has to be managed correctly.

A commonly held concept of UK irrigation is that since it is only supplementary to
rainfall and returns from irrigation are marginal there is no need for precision
irrigation. However, it is exactly because of this slim profit margin combined with the
necessity for irrigation to become environmentally friendly that precision is required.

A lot of time and eRbrt has been devoted to determining accurate scheduling methods
but the application methodology seems to have been relegated to the side-lines. An
improvement in precision and monitoring methods should both increase the farmer's
income and protect the nation's natural resources. This required improvement is
achievable through automation.

financial or a mixture of reasons?

Information presently available (MAFF,
1983, 1986, 1988, 1991) is limited to four
sets of data. It has to be noted that 1984 and

1990 were exceptionally dry years and 1987
an exceptionally wet year.

It is interesting to note the change in
irrigated area as a direct result of climatic
variation. The survey also shows a fluctuation
in the volume of water used corresponding
to the climatic variation. The greater volume
of water can be explained by the crop reach
ing the critical soil moisture depletion level
more frequently. The increase in areas
irrigated (1984, 1990) can only be explained
by marginal areas becoming dependent upon
irrigation in order to avoid yield and/or
quality reduction. It also supports the
assumption that future climatic changes, as
a result of global warming, will lead to an
increased need for irrigation in the UK.

Water conservation essential - for

proHtability and to safeguard
resources

Automation does not appear to be high on
the irrigation agenda in the UK and
computerisation is almost a foreign concept.
Irrigation itself is only regarded by some as

(after MAFF)

The pursuit of irrigation efHciency should
be an integral part of farmers' and irrigation
experts' daily existence.

Computerisation can increase profitability
through precise irrigation, control of timing
(not irrigating in windy conditions, pulse
irrigation), proportional fertilisation, the
ability to relate to the micro-climate and the
possibility to determine the amounts accord
ing to agro-technical considerations (tensio-
meters, pressure chambers, evaporation pans,
etc).

Water can be conserved by knowing
exactly where each cubic metre went, by
being able to trace and shut down leaks and
bursts in seconds and by irrigating in
optimum conditions. Energy can also be
conserved by operating pumps at optimum
efficiency.

Advanced computerised irrigation schemes
exist in countries such as the USA and Israel.

However, the market in the UK is almost
non-existent despite the fact that the very
nature of supplementary irrigation neces
sitates accurate and effective use of water in

order to profit from irrigation.

UK irrigation - climatic change will
bring increased demand
Long-term climatic predictions suggest that
within years the south eastern and central
southern areas of England will climatically
resemble central and south western France

of today and that northern England and
Scotland will emulate today's southern
England (Jones, 1990).

Water restrictions and even water rationing
have been necessitated as the result of dry
hot summers such as 1975, 1976, 1984,
1989, 1990. The addition of the forecasted
temperature rise of 3°C and possible
reduction in both seasonal and annual precip
itation will in turn lead to an increase in

water usage both for domestic and agricult
ural purposes.

C Friedman is a Soil and Irrigation Consultant
for the Israeli Ministry ofAgriculture.
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There are a number of ways to prepare for
future requirements all of which demand
urgent action to be taken now if they are to
be relevant.

Conservation of resources is the most

appropriate as both a short-term solution and
as a partner in any long-term solution.
Conservation demands research into cultivars

that can produce high yields on minimum
water requirements. It also demands the
effective use of each and every drop of
water used for irrigation.

Irrigation in the UK is supplementary to
rainfall and therefore the number of hectares

irrigated and the volume of water used in
any one year is directly related to that year's
precipitation.

Table 1. Area of crops irrigated in hectares.

Crop Area irrigated (ha)

1982 1984 1987 1990

Potatoes harvested by 31 July 8,050 7,720 5,360 8,510

Potatoes harvested after 31 July 22,810 34,610 29,520 43,490

Sugar beet 15,770 25,500 10,110 27,710

Orchard fruit 3,100 3,250 1,330 3,320

Small fruit 3,610 3,560 2,230 3,470

Vegetables for human consumption 14,810 17,460 11,040 25,250

Grass 16,440 18,940 6,970 15,970

Cereals 14,800 24,700 7,510 28,100

Other crops 4,100 4,890 2,440 8,650

Total area irrigated (ha) 103,490 140,600 76,520 164,460

The Ministry of Agriculture, Fisheries and an insurance policy.
Food (MAFF) conducts a survey approx
imately every three years in order to try and
determine the extent and nature of irrigation
in the UK. Unfortunately, the wording in a
questionnaire can easily influence the results
obtained. An additional problem with the
data collected is that it entirely depends on
farmers voluntarily providing the requested
information.

The survey also does not seek to collect
data on the reasons limiting a farmer to a
certain irrigated area. Is the limiting factor
water availability, labour requirement.

Most farmers and irrigation personnel have
identified the need for irrigation and have
also established the importance of correct
scheduling (including the establishment of
computer based scheduling services). The
control though of water delivery has been
relegated to the sidelines. This is a mistaken
approach and efficient control is vital in
order to conserve resources, to increase crop
quality and quantity, and to obtain the maxi
mum benefits from accurate scheduling.

Irrigation like any agricultural tool has to
be handled properly in order to give maxi-

AGRICULTURAL ENGINEER gSgPSoilSSt SUMMER 1993



mum benefit and in some instances to avoid

causing damage. Poor control can result in
certain areas receiving too much water and
others not receiving enough. These problems
can obviously be caused by incorrect sched
uling but the point that has to be made is
that they can also be caused through bad
control and lack of uniformity (which in
certain instances are inter-related).

Arguably, the main factor affecting distrib
ution uniformity is the wind speed.
Sophisticated control systems can combat
this element by halting irrigation during
excessive wind speed events and recom
mencing when the wind is below a set
critical speed.

Defining the control requirements
A definition of requirements is needed in
order to determine which of the various

control and command levels is appropriate
to the specific case being considered. In
general terms the justification for the up
grading of a system from one command level
to the next is based on the expectation that
an increase in profitability will be achieved.

Automation - computerisation - may
increase benefits by increasing yield.

Savings may also be expected - for
example, in water and energy requirements.
Furthermore, the day could be exploited to
the full with a choice of twenty-four out of
twenty-four hours. The irrigation schedule
can be based on the cheapest power rates
and not dependent upon the sociability of
the hour. The number of person hours could
be reduced (less people per shift and less
time required to collect data).

It must be noted that automatic irrigation
can be expensive, requires trained personnel
and may necessitate staff retraining. These
drawbacks have to be costed and balanced

against the possible benefits.
An ideal solution therefore will operate the

irrigation system efficiently and will con
tribute to savings in water, energy and person
hours.

When choosing the correct system one
must prepare a list of requirements and com
pare them with the manufacturers' suggested
solution. Nearly every case will be different
and therefore the ideal solution will always
be site specific. The check list here presented
is offered as a guideline for determining
which requirements are relevant.

The choice of automation will also be

affected by the command transfer ability of
the system in relation to site specific require
ments. Equipment sophistication may be
reflected in the ability or inability to operate
solenoids, the maximum distance a solenoid
may be placed from the command module,
the ability to use radio signals, the ability to
use telephone lines or the type and number
of wires required.

Case studies
Four case studies were examined (Friedman,
1991) in order to try and determine what
equipment is typically in use, to identify
problems and to attempt to find acceptable
solutions. The four case studies were chosen

to represent four different
facets of UK irrigation;

• soft fruit,
• top fruit,
• field crops,
• golf courses.

In all instances the same

questionnaire was used both
as a basis for discussion and

as a common denominator

for comparison. The con
clusion reached in all four

of the case studies was that

improvements could easily
be achieved through the
introduction of automation.

On the wider scale, there
is, regrettably, very little
literature on the subject and
despite the growing import
ance of conserving energy
and water very little
attention is being paid to
the benefits that can be

obtained from precision
command and control

systems.
The lack of literature and

statistics means that it is

impossible to identify how
representative of the UK
irrigation scene are the four
subjects of the case study.
They were chosen in good
faith based on the recom

mendations of the United

Kingdom Irrigation Assoc
iation (UKIA). That, by
definition, may mean that they are not
representative of farms and golf courses in
general but they may be good examples of
irrigated sites.

The quoted examples of soft fruit, top fruit
and golf courses identify a strong need for
automation and in general it is in these areas
that the manufacturers are concentrating.

In the fourth example (field crops) auto
mation is definitely required for the pump
house but it is questionable whether or not it
is economic to connect the hosereels to that

same command centre.

It is possible to connect the hosereels using
either flowmeters, microswitches, flow-
switches or a combination of all three. The

control units should be located on the hose-
reel and 'plugged in' to a weather protected
socket that would have to be located next to
each hydrant.

It is impossible to obtain full automation
with hosereels since they require manual
intervention to prepare them for the start of
each cycle. It is possible though to obtain,
through the use of the previously mentioned
equipment, semi-automatic sequential
irrigation. This could be advantageous in
situations where there are problems of pump
command, or when irrigation initiation
occurs at inconvenient times.

Conclusions
• There is a lack of professional literature.
• There is a lack of information and
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Check list

to determine irrigation control requirements

Irrigation by amount.
Irrigation by time.
Fertigation by amount.
Fertigation by time.
Proportional fertigation.
Operation of hydraulic valves.
Reception of input.
Operation of alternative conditional programmes.
Provision of real-time situation updates.
Quantification of water and fertiliser use per area.
Provision of a hard copy of desired information.
Listing of all faults in network on one screen.
Cleaning of filters according to elapsed time.
Cleaning of filters according to pressure difference.
Cleaning of filters according to amount of flow.
Operation of alarm in case of fault.
Adjustment of irrigation amounts in accordance with
daily evaporation readings.
Identification of faults through addition and subtraction
of recorded flow from the flowmeters.

Operation of pumps according to time.
Operation of pumps according to changes in pressure.
Operation of pumps according to changes in flow.
Operation of irrigation schedule optimisation.
Optimisation of programmed schedule.
User friendly.
No loss of memory as a result of power failure.
Simple maintenance and manufacturer support.
It is also necessary to verify that the command system's
number of available inputs and outputs is not only
greater than the total requirement but also leaves room
for future expansion.

statistics regarding the situation in the
UK.

• There is a forecasted growing need for
irrigation in general and automation in
particular.

• There is a genuine role for increased
automation in the current situation.

• Water management in the UK is based on
elapsed time despite the superiority of
flow metering.

• There is a lack of awareness of the need

for automation as a conservation

measure.

• There is a lack of awareness of the social

and economic benefits automation could
bring.

Further research ...

The various agricultural colleges and
universities should seriously examine their
role vis a vis not only the foreign students
but also the UK students.

It is true that the majority of irrigated land
is un-pressurised surface irrigation but that
does not negate the importance of the
advances and changes being made in the
world of pressurised irrigation.

Prof Jack Keller in a seminar held at Silsoe
College (20-21 May 1991) talked about the
spread of sophisticated drip equipment in
India, which is a country typically associated

concluded at foot ofnext page
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'Better by Design'
The 1993 Convention

Silsoe, Bedford, 18 May 1993

The event started with the Annual General Meeting of the Institution at which J B Finney CBE was re-elected
President for a second year.

Conference

The AGM was followed by the Conference ^Better by Design*.
The Keynote Address was given by Mr R (Bob) Friedlander of New Holland Ford Ltd. Delegates then split to

attend parallel sessions with fourteen papers presented by the Specialist Groups of the Institution - Vehicles : Soil &
Water Management: Forestry Engineering : Machinery Management: Overseas Development: Electronics &
Computing and Crop Drying and Storage.

Mr Paul Seward, President of BAGMA, kindly stepped in at short notice to be the Guest of Honour at the Annual
Dinner following the Conference.

Awards

The President, Brian Finney, presented the following awards;
- The lAgrE Branch Meritorious Award to ID Gedye JP. Mr Gedye was a prime mover in the establishment of the
Wrekin branch of the Institution. During its early years he was secretary and later held successively every office on the
committee.

- The Branch Recruitment plaque to the Northern Branch. For the Branch achieving the best recruitment
performance in the calendar year. Mr Ian Yule accepted the award on behalf of the Branch.
Mr P W Palmer, Product Development Manager of New Holland Ford Ltd, then presented;-
- The Johnson New Holland Award to Seamus Murphy, for his final year project at Silsoe College on 'Design,
construction and testing of three point linkage mounted device for inserting a high resolution density probe into soil';
- The Johnson New Holland Trophy to Professor Bill Radley, Principal of Silsoe College, to hold for one year.
Mr John Fox, Chairman of Bomford Turner Ltd and Chairman of The Trustees of The Douglas Bomford Trust,
presented the Douglas Bomford Meeting Award to Dr Andrew Scarlett and Mr John Reed of Silsoe Research
Institute for their paper 'Development of the Suspended Rubber Track (SRT) Tractor'.

Dr Scarlett and Mr Reed were also presented with the Robert Storey Award for the same paper, by Mr Roger
Hay of the Institute's Scottish Branch.

Specialist Group Sessions

Papers presented at Specialist Group Sessions will be reported in the next issue of the journal.

Note: The Institution's Annual Conventionfor 1994 will be held at Harper Adams Agricultural College in Shropshire on May 19th.

continuedfrom previous page

with non-sophisticated irrigation.
Changes are taking place on a global scale

regarding the type of irrigation equipment
used and its location. These changes are not
limited to the distribution system but include
the other elements that are part and parcel of
an Irrigation system such as fertigation,
filtration and command and control. The

time has come to include, in both long and
short term programmes, sessions on
automation.

Further research into the application of
automation in the UK must be encouraged.
The research could be directed into surveying
the situation and attempting to perform
detailed cost-benefit analyses. Increased
competition from Europe is to be expected,
climatic changes are being forecasted and
ways of improving efficiency have to be
explored.

... fact finding and promotion
Organisations such as the lAgrE, the IWEM
and the UKIA should be concentrating some
of their vast expertise on addressing the situ

ation in the UK. It is not intended that they
attempt to replace MAFF but should be
attempting to direct MAFF's efforts and
resources into areas which they, as special
ised representative bodies feel are important.
Magazines should be used as a forum to
discuss the subject and a combined working
party could be established to consider the
way forward. An initial survey of farmers'
attitudes to automation could be conducted

via the mailing lists.
An exhibition of available equipment could

be organised as part of a conference and a
delegation could be sent to examine practices
and procedures in places where automation is
standard operating procedure. A body could
be established to help the farmer define his
requirements for an automated system.
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Atiiuhci tiiilc.'iimv II) liic uiiceMiiiti puigjcs:; U)vs,iids iiuioi' iclofii* ol'ilic ipl.iiian*ship hciv.vcn the hti^jiKL'tiilg CouiKil aiKl lli€
engineering insiiiuiian?: was achievoJ ai the end of April wiih iIil piiblUalioii ot ihc (lueiiin R^poi' Mom fho ('diukiI of
Hic.iivlcids Sicjru)^ (iniup.

Democrjicv

In 1)1 s iniioilucLKni (sj ibc 'ninnini\' <if ihi«; linpntu Ri;(>oii iir John t\ijrclcnigh. Ctinii'mmi or ihe Sfiit'ihig Cin'Up. The
Steering: Orou)' hv; con.-idercd ihc opuoiis ami ^vc concUifle nnriainioyNlv. ihui wc vre.ue .* mon' cftectisc ic1ationship
beiwccti ihc t'iagnii;tiU'J p^irts ollhc protcisioti so lluu ilk- vvholc greater thnri thi' .hum ol ttjc

Hic rcpuH prc'pr>sc'< changc vcrv 'Miii(<irin (ho^c i>riyinallv eiivi^jigccl tllC O'KSct - that itiJividu^il jn>iiiuiu>ns ^ '̂Ou)d be
grouped mro pk'rhaps haK-^Klozen separ.iL^ 'ti.-sociJiuons' (c> be known as ColL'iJtv Uvcrsci-nig ibc aiiivni^< ot'the'c ('allege-
and issuingbioaa plnlusophnrs and policies s\oulJ Uc.iC'oalraj Rodv nw<jc tip orkty peisnnDcl liotu IticCoileg-?.- pi'is niember?
im the iTiajorityi electetl by iiviivi;Ui.il en.iiTiei^rs (ti c>sci)e\: a ii?t'oi tiled anci ininh moie ^leinooiaML* Rnginecring Coutii'il

Th)'< dkn'elopmem would be viewed as Siaae One ot the prtu'cs' i>t nnitVjanon Uic .am of ibis stage would be to eugotider .i
sei:ie v)l partiier'liip l"'ci'.vcci) cn^ine'^i'^ ot disoipliaei )ot still {^taiii .iii olcni'^ni ot le.idci^bip ic^ guide dw j'rufcssioil and
s)""C5ik 011 iis hv'hfllt VVidiin th-» Colkcc?: ihc tiidiviclual ln<t(tutions would be ai'tivclv eiKOiii<lged lo coll<ib<)rafc • leading, n
hoped, to full mergk'ts inu sbuiuiini.-

Spi'cijiM.st Division')

Ibc sccr.e \voiild iln'n be? set for SUige T\^'0 oj die ptftprsals to be implemented - ilic creaJioti Ol a In->tjtuiic>M. 'fins ^vl>uld
repIace the Cemidl body.iixl the College', duntgli wtihin (be Single Instiumon would be aseiiusot ipecialf^t Divisions covering
diftere111 biMuUies of cijgmecHiig whtch would enjoy ii degree ot tiuinnomy. possdMy even headed by thctr vwn Piesidem and
Council

I'hc innc-scale foi these change:^ is detlnnely bng-icrni. the laicntion is !o huve a full piMpO'̂ al bj the e^nd oT 199^ on which
e '̂e^> engu>ccr woulJ then have the opportiiniiy loilecide. llpl 1'-. esolutioiuiiy lini le^oUitlonnrv.

liy tbc eiul o! th|? ye^ri it is exp<fCtc'f^ 1)U1 i) plan will be oinsounecd uii )ii.av ihe pie;ent Eiigmeering Council will yolvc
Imo the Cenxr.i) Body,

Th'* Kt'spoHse

So hoM' has all ihis been ii?eeivei.l t> '̂ ilie iiisuniiion^'^ The 'Big l-our* Iii'^tiunions ^vo^v the first to i*c>pon<l ai the Jinic of going to
pi CSV. they beiiig the IMechE, the IClsemL, the lEEand ihe \( h They i«>uetl a gujixicd uvkunseot ihe piopo^aK but felt that
the e.ue for j single engineering insiiLutK)n yet Lo be vdU';lOfically made. Tiicy also cjucstion the need for the Collesei,
tearing then this would ere<it€ a buri»aiierjtic licr wfiich could be es()eeialls d.ininging if Stn;ie Two did not happen I'liesc
Insinnuonj feet that the present developing integiAtion ihni i'- evident amongsi many insniutions only need' to be i-eco^m^ed
and encouraged lo .ichie'e die <aine eibjcetive

The strength of EurAgfing

If we make ilie jiismnpLJun ihai mcnib(3r>^hip niunbcis will de5ei'n"iii>e the degiee of uiflueiic<^'hai repjeseniations fioiii mdi''idual
lastiuitlons \''dl h^l '̂e on the ciucoine ol ilie diseusMon'^. ihen our Instiiunon will hiu'o to go aloni; wa^li wb.itcver is decideil.
Thai, rhough. '.vould be a uitliei iiiiiginded Mew since d would be i;inonitg (he existence ol p.ut.Xgltng. We have a voice, and »i
loud one at then, ihrougb this jlliancc witb cm her agriculiinal eiiguieei.^ wiibm Liiio(je

e arc fuithei down the ro.id of Horc>pejri unity than ihe niajoijty ol ibe doniciiic iiiiUUitiOHs iird that faei cannot rndted,
musi noi be ignored by the Council ot Hic-ident.^ Sceerin;: Group. Throiii;h our etrc.jis and ncgoiiauons to h??moniie tlie
•igricahuial enguieering profcsMon wjthiu burope we have nnaUi^hle expenenee "'ithin ciur rrinK.s. expeiiencc w'bich s»'iH be
only 100 welcome when wbai has eo be ilie uliimaie a!ni of ihc Single Insniutjoji is iinnoanccd - (he unillention of tlie
engineering ('rofcs>;ions ot Fnrc^pe.

(Wi/ cor"-\r>o"<ir/fU irhtUiij:!" ilin Rep'n! aic wvitcd ^indshould he iik The Pivjl'c: D/rscit". Cvwicll
')f Prfi.'Jc'irs- Sfccriii^ (Jro/'p c/v 'llic Big/iigen/i^ CimiuU, 10 M'llKaH'\ Si'cri, Loiid(ii\ \\T2R ?ER

,\(l/it//oi'ii/'\ 'n the oi)pv)lioiriv ic I'/Jrcc ihcir iftu.',, ihv rvm' «'c uho staging a iiwitbcr "j vegionul
ih'<( uS''0'i iiici'Ur.c.\ (iroiiiid fh/f ioniU'v DcM'l.i oj incetiifCs. cihI'Jii:\c oinriii'd''. arc .vfi'f" '^1 loui'iial. The
o'Cfiin^') 'lie lo ail i ii7v;^'iy// rhi'irpjreiil

Ci'/'ici ol .'/le L\t'^ iiiive .Siviiiitary ciw ovailahlc fof the prn c ofait A I vuc wilh a 2ip KUunp ji'oiti 'hi iiho':t> addri'ss. «< if a
<:op\ of thi-Jull ft)! i\'/iirli <i chciHC!oi £ll)pcnuhh' to ^fht Lii'^iiio'niiu, Ciun'ctt mun i»c }o<ol

Copici vl ihcJi/h licpor' mr hrhi a; ihi .'>c<^i'('fi!iiii' lo> loiiu to iiieiiihcn cvnuiu' Mike //l"^/ /oi' •:0'ii'o/i/<'ii:uii:'v u/ \»:f, .'/ft'
('.ociiinciu and roxtD'cr,! i/v (.onUm. Mike n'xv/./ urU onu- y^ut e.mi'iiW^ •:h)re hi- uctd.', to know the v/l'U'A o) !he
lUfiiihi'i <hijy Don'I h" Idi'i dcvii'

AORtCUI.TURAT,KNGINZER [ffSBSeP Soil 7



Admissions —A 'aaiui wclcniiie to f1ic rollowuig

Member J U Ati,il> iBcij/urd)

\ ssn^ ui t i M cm bcr ! N'l f (.irriN • VS uWs j. 1.1. Ka I. il>;i i Bod Ti'td j. J )'
Fjjiptv I KenO. T r> H\u-1 Won-^v T R Oim'niV) iHcrlfoidi

AssrtCiJle IJ ts.oiN 'Olu.-,!' C iS<oi,diiL,i MT WcWuviyv.'s
(1 orKioi^ 1^ D A 'i . tc- I, S M loiKiijv <\Vnlr^ i. i A

C'cinihiidu^-<"ajki. ibocx)' i'N Lc.ich :Ljjic-)

^Studciil M R M\iKlrv I J 'V ni.ikr iSmu-v i; V K t^mcr.son

I\Vi)t' J. S R \SiH tiilk.u T fnioi kick iKcrii^. f< i

ntittcH.' iSciill,(ii:l). K rvviii«' I'SiOl^.mUi, Y Sijji .'Bcdt'nidl. J M

GTcriorcN :R.'dliii<li. PIHI,illru ineiiraicJ^i AJ Hamblc>
iS^viIiUkI >* K-l W ci'ii'i I nciiiocfi

kc*jnN(HlfniL'til-i/i*<'»adjMissions - \s'e'i.ujiie bnck'
I Tyhh'W'h'. (i^nnhnni./ S HrntNi^:!) fHedlordj; J I) Pavi(l^

P R Williamv tDevom ( J Ddjcel iLVirsci), CR
VK'.i'rrlu'lii •, lUscx]

Tl'ailsfcvA concrjuiJuiiun^ on jcIijcn'iii^ iIk ncxi step
ID ^Iembc*r K H 0 Eliilib (Muklx). U M <),• (Rorm.ui 1^ W
Ti 5bII cy ILcicsv >J I V.'i>nicr 101os j, D J 11 sdji (( 'oi iiv, j 11 j V A
GJill's i3ccKsj..$ 1 ofirskic fS..oibiHl]. P M .Su-aine (Hanisi

la ^s«ficial(? Meiubci" M C I liornc

. ig As.sovjaCf p! C P Grpcii iB?di"i

I'l SiHtlcnis TM Kiiiii'i.' iScoiliincI^ 7. Ned.c f5hri'psi

kuMgnntions - ihunk you loryont suppoif. wisli you *cU in ibc
l)iii)rc

I 5 •^•^imrdic>>ii iDuck'.-j. B J L Hull iHanl'j; W W Jiimcs
iHurt^jidJ. DH RkssoM I A'. I'll], J M liocininuif) lLvim<-i
Mur.)ii (Hi'di'imlx (-C Ki.urn 'Glos). DHR<;*ii (VVarksi. E R

Ci'Iiui'-l Ii)i;h5s Hutu)' \1 K Kyu'jii.ni UU-.h), I H ProNju
^ScMland^ i S Kivk\so\Hl /.SomeneJ); HA Siim |Wf>r;:0, R C

Iilluook iC iiml""); j M I iino iSiint) j' P K Vr'ilii.urA ^W^iks)
Dpjlli? - .v;il)^udiit'̂ s. and synjp.iths to ihpsc kH bchtjid

C I NKl iiinc (CKon),) WTimii.ick iBuck^i

Ivnglneerina ('ouficil regl^lrallnn - vun^ruJDl.jmMi^ t<' ihc
tfijiiv.'ini; un i1k'11 clcClutn lu Ih;: CI.tdc miii-alCsl

C.Kufi I' M ^le.'tne (I (af)t.i
IRhb, !> C'iiVsM<? sS^i>nl,ifidi: J H w.nd rS'^.tvil uid)

Mo vclllclUA - 11 ic Sol lowiiig )1 ,)\0 )ii KM: it Î) J d1Tl ereni vuumv/
cooiury

P S Biirion iAu>iri)l)i) !o Uj^nndai C Clinion-Curicr iH.uiis lo
Walos). C S C'ocniNb lO^oii lo Ucson i. G i: Dissins Ikcni to
QAi.irV O O^^'fis ^/.inibiri to OH.iDO/: LF Wuldnniolkr tKtn .-a io

Tjii/arn.jr ( B C'lical iBoiR^ w C J <*i'i)iu:i (f,!iilO' 'v

NeilK'i).u,d>i. AOiiiiihci ihal\ i'> Sijt"|itlk)' A <; (.Ji,idl*'0;ii

(5>ijtfcilk t,' li'caimcn. SM Kjicckiioli uSujicv lo IIojkIumsj, I fi

Gcci^on fHiiDh io Sucicv); b M Lee fBucks ip WMidlondi) P
A Rjdt'ptxJ in Cf(ii)b.<V G B Sander* iHcrcs (o Lancij'

1 TurnhuM (London lo On?ni

Obituary
Harry J Carnall. CEtig, FlA^rH. MiMcchF

diedHarry Cainnll. Instjumon mcmhoi lor 41 >vjis
sadduiiJy on 2'J Mci>. Ii in keeping wiih In^ Umy
ds.ss)i;ialuin v.'iiti ttic lii'-iituiioti lh;u his tiil.i! i\iilii ibuiion

lh.it o| roiurnm^ tht^ Annual Crnivontt^jii r>i' Mjy, w.is .iti
umsiandinc snivels. I left l)!m ai iOpm on ihai cwniuL' sfjtl
Uill ol* /l^nI aiui pU:asurt ai itio lUt cjjy had ;invi
Mill ill chcerlnl conv^rsialirm vuh ihc icnuiiiHii^ diiitict
^ucs'.s riiaiis hiisJ.' I hopii l>C '̂>)U t'C rf iiu'mhcrcd.

Hjrrs' was irain-jd duiu.^ llio oailx \oiji yv'Ms ai d nh'icr
l(ip witr ,is ^1 Jr.uighf^tnnn and inoi. h^jiiicjl cn^ineei.
beiv»'ec!i those limes he served neiuly itnn \c;irs in tht
Rin'al Air I'Oice as a fhelit encniecu anil drnu^hisinati. On
I'cniplefiiiJ Ins iiain«ni he mnod kauiry lil:o^ L'd. :if-c 'hns
bc'f.ui J syoi'kjfi^ life in 'ho inrn; iVi.Khtuciv mdnsiry, whcie
tic scnc'd a iiiiinbc! coiniiaiiie'. in ^f'nKn* engtuocrin^
poMlunis. nv.il 1*111?'IIv headed CiiitiatI ;ir,d

Get it right
Iliaululph I-ndbrooKi.' hu- rcvrmly viii,-t\t Ihn eiuieoir. ovei a i:iukirr
at^ou: S-, hich he t^ i.'iic nl liir tir^l iin.^ldk'd to eonuii^nl 'fhc louticc m
qufsiii'" 1^ ilii' 'i-c III 'h^ iltsiciuuuv luitci' sKo'i^ins rugi'iTiiUfCi
s\'ii;) ilii' I'liyni'-i'ii'i^ i.'o in;il - ho li-.s ncitrd in^it many lnclllb'':^ <''
iu^liio';'« ind Disl'tuiiD'is N-jOh iis Ouj >IJlld liicluiiuij: nn'lllK:^^ cjT uiii
tnMiUitinni pci<i»i ir. •.Niii'i cut of dale tiilc^

ll'.c ii'-c ol diOM.' *otil' uia'^ ul^iiinj; n.-u ,i niiv,'-i.l6luni:t or^rar.is-
alien Icails lo euiiii'sKm ,niil n ^unvicidi)-; :0;^;rd tur ihe viniinaiii
(njpcd ,1 elojils' dc I"''Hsu;'ICS Uui itio .•Ininani ha^ not kci>i up
d.Jtc \vith >'ri^iricci U^. u alto. • tt.sbir; llie ijikIci li>cnjictilde llhiJ :h.u
pT'r-,i>ii\ riu'uii'cniiy >.iiiiu" .iiiiJ c^oeitKC Ivjlh'y Mispci I ar,d lUil
in he tiii'tcrL

Si' eliec.s suirr Icttci head'-. i mivi.vtiv Irjiamre .uitl
company prolix^* tuvhiy make ssi"- y.ui ar^ jiot uiie oi ihe i:\WpiK' -
11's ni yen I n^^ u luu-risi. Ucijic;ub,j iIi.h die ixilr dC'ifeii.ityiv lonuis
rr<.;>^:iiiscd by iho i^nyjiicc^rinr prolc.-sinn', ars' (Tn^, ITn^ and
r.i.^Ttoti

And si,ii> i< Kandolph ig >c;cld nii-i ir.mt^ liki' i(ii;'' [i< has luOd
5<evvfa^ pi^siii*^)!'̂ 'il lih;li 01*1 Kc Midun ihe icshbr-p [iOiiruand iho

con.suliin^ i-n^iiietrx
tlie tisi <j)'j[ipoimmoius ;hnl tie held at ba^t Midlands

Biiiiieh and national te\el is length). Hi? \sas Binnch
Chnnnj<iii, VVp-Ch.diman, and Tieiisuifi at vanon« iinu-^
He d natioii.ll Vii,c,-Prc.'>idcMt Hhikhjiv Iroasun'K and

Ffllow ori Co'jnnk .md niAd'' <.pC';iiil conftibntrons nn the
Cbn^ Mtb-..umninfee. iho A^ai'dN Panvl. and the Lxceiifive
Cuniiiiitt^je. Ke was a valuahlu ijuule to tliosc proj^rc^^in;!
CF.ng sintii'i In F\ectitive nicc'ttn"-.* Hari"\ u'oidd iniply rhat
]\c v,vic. 'dith'-ult' The fael wjs (hot lli^ shaiptics:.> of mind
•ii;d tcluetoni.'j lo aicepl liaH-ans'-vers bixnighf tlie bot i>Lit ot*
iSiuse diiiun<i hini

He v.'ill he <;adly niis>fd b\ 'he tiidn>Ni-y, hntitution member.-;,
^ip.d ht.- p.>ui<kiiar Iriends in the ttisiliufioii Secix'toiiiii vVe
otj'ei our <.i>ndi)|cnee^ lo his widens aiitl lannK.

Finn,,. 2-1,'-lay yW

T;i:^*ri;ct) Rojiii m thuTftiiy, «vnsni)dK; Fr.pincfic- Ri'-^'i^Tiilinji Board
CjeiioT'l A'sciuhl^ f,)r m.ifiy ,i'ars ,uid w.iv, in Id'I. rii.iirniun ct the

wticii ii ivash.oickd pvti tM rim Fn^uiLrn uy CditfLrl, ycr>'

More Prizes for Young tngineers
Thu f-.nvii:cti)r,^ C'l^oiKd*. Yniiti^ r.i.i;uico)• 'ur BrMam |^'FR|
eiini(ieini.>i. i- iviv^ 't'oll ;N*.i^tiN:ii-d as ih.c pfitKiji.d int'iiiK .iv.uuil)lc
III )uiiiun'o:n h, s|i(;\\ lit: ih^i ni^iiuiniv in cr^'iiiocnijy, Utiwi'Vcr.
ihc Dfrat.isrr'- ui'fv .ivv.,ri' tliai itiari> gt itii' pn.i|»;ei^ iriihninttvl. lhoi.j;ll
iricy aiki'ct ilif pirM"ii.u;,>i;.il .in^l tuar^.-u'iy .utiihuigs iu|inrei.l hy
lilt fl I'dutpctM KIP, uiA^Tiliili'ss itispkiyixt ri'tnai kri()<c er.^inoerir.i;
<ki N aiui itu.ii'i/iruioi .

If) .ui id fr^ri m rc n

sri nod . cinpi'Miii'i
jliofi lOi,! Kivc

Mi^urod riotii C.>ss\»irii. Pui'iiicwrni

<ls'•e'•<nr^ aiiiTuiiiv' ihc ru^ipiial ini.J
Uli Kior juoK'.'l li'uu tifi-ii Nvtiicti |>i>*!ii

ird th. pr.,j(H ts dii' EG h^iM dr
I pru.illi'l 'U ihi' \EBs 'O hi' I'.-lli;;! The llllli"".

iiu^s 111 n<i^;i ucur,iK'A ,v'./ni .^jjii'iss^f^hljl h.i> he .Ml
Tin: '•i.tu'uic A'lll j(is't)|vi:

-f die YHB and sfloUin^ a
y .lo:iu.i)Mnkics ciiiJinoenn;:

Lcnno CsHincil.III'. •.tiN'onu'.. I'liti ociad< 110111 ilio Rn^
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NRA E\j>u,^e

\\iin the Ni.iiiDjuif Kivc. Auilyn'^' uj rUc
r.^Av. so nuich ut' l.ilc iis iticv mi'vo v> clr.ui

up our cQ'jr.us ti .ippropriiic ihai ih^i
l-lcri'. i; Brjiich kMmc'.l up '.mh tike

C'r.j.N^k,nvl S^'ciciv lo Qiulii'c tlie 'voik

ol ih,M AitMiiiniy Tni^ .1 ^iimni.ir;y tl'tfiiji
(ii-ciuii; r\.-purii;<l hy Paul Hill.

TI1C 'Dinkci, Mr SicvcTi Din.^^. in-iuill)
rlc^cnhcu Ihe re^pon^ibjiiiie.- ol tin.' NNA
.in«l clil fcreiitiiitcd Di-is-con ihem .mJ ihr

\\ .(icr Comp.inics Trie Conia.nue.s
loi^k jfUT ihc '^aicr supply und ihc aiNpoN.il
(if iliii) wjic). Till.' A liiivc ii tmich svjdcr
leiDit. iliry Hfc rC'poii^ihk' Jor rcNOiircc
iiiai:.i^ciiieiii. cODvtTvuiign. rcccuiitjon llouj
<ielc)i:<.' .iiid (i<*illnf»ou i;gt)ir<il ij n'tnic :i
Ic'.V

J'hc NRA •jiUi \>M-' Id rcciouN, shtrily
10 he 'criiicfil S. Mr Diui;^ 1. ul11plo^cd io
ific L-..i-^tv'ir) R\*^;i''U. ini iicuit 'vnh ,1 pi^piilnuoii
ol imllioi) I ' DiiJIion ciihi- nico-N

Tyiv> and IckpJiolos
The ^Viekni Krj-ich ii.>w hnosfcti iIk- ,i(ipeul
(jT ihv'ji «> mrci prosi.iiTiDit ol n)<*eini^s b'.
aclujildr' .1 vci] k'li'C %shlCfl Kl.'Oi pOuiltS 'WD
\'i«:)ts .;jid ICm irs-liTiK'.il papej<jii ))la;e r)< \l'c
' Ii .l.lilivn.il ^i\ li\ iiniCiil piipCi< Hiis VrTii
the is-o vi'-iK v^urc 1.) me Goo^^^eft^ Tyi;
/nct'T) .1* \\'«ilverli.iii,plon and ilic ,/oillI
Scliitrilol l'h«icc>tjri(ph\ j! R.XFCcstnfd

.•\iiu)ii>.' '.I'lio rnisf I Nci'fi t\fc\- hcm^ !ii.iJc.
01 V'ho li.s vrjp«il .It ilu' loH vv'ill oc jtn-
prcsccd 5t ihc ^iihi T;iv ti'r'c invc^niicn' in
pbm uiid m.Di-jioM'ci w))l jn!i\<' li\e nio^l
horilcr^eU .k'Cui.iii.iiii •' nice

T)ii' -rtiiifi crc trciitcc *0 a ijuitW'l ttmr
Ij.'Tii Ihe I'.i'^ nbhi'i I. ic"^ «!' xccf't'il irniii

abiud.l ll|ri)l. '̂h tci t;ii' liiusticl D1'>JuC1 - ncnv
C;;>of|ye.il ''(] st•rl(^^ ir.iilnr tycc -ikI .ill

R&D in CoHcj{t« - liovv lo
Professor Dick <Jotl\vjii '•] SiKo' Ci'lk^c

^ noi iciiowncd lui luuliii^ ln^ ^mii.ii.^s ond
this C'sninj: prc-;o:)Uiiu'ii lo 'he Wcm M'.I-
lr't"U RrniKii .ippe.ii.^d 10 he ii^ c-cptun

Th;' litic (It liic liKCtini; I he R.'lt nl

(\||^-Jl:^ If h ,1'kI D:velopi:iciH - .m
iiie.i tr. Nvhiv.li Pro* Giiiluin ,1 v.'cli i.|Uiihl1cvl
to C'^nin^eni .it.U igtiniK-uS he did in 0:'

111 mill'.hie '.vav'

Aficr ,in iiiihal u' vw •.•>k iu' ihu ^ uUic i>l

Mt'hil jnd PliD •.•o'k 'o 5ii-o'j iii

iTis"^c; \-n ic I'onv 'l> hfi mi.;i,:;>.sAi1 P( le^Carch

•.»or> lu.i-Mrnisi'i^ ;hc proi'i tiuir^iiK
-I'liictiilg vviy »'.hjJ ^luacriH- ftciiij; Diok\
h.Ki* for si^t'CCs'i

T.iVlM '̂ih.' l/iii';rpc'iiu lirvt il enh'ihi; lie-;i

pei d,'i> '.trsicfmia frgtn Luicoliisliue iti
IEin^c* Of the CiOOniiN 3vcr;.2c <iiir.ucil

laiijhill over thi« acc.i 'ome 4.50mm

lixsi hy c•^•JpuJal)on iiccc<«ji:im« ihc tijn.'iter
.iinl nnpiuiinior. <,( '.vriicr iVom )K\<rhs
arc.i'v

'I'he Inn^tk^sof cn>iiri)i9 ^•^vlV-lnc m ihc

Re^irm iuis iiiii-equate ihe *ie.ouiCC
lui'Lhon snsjiitcijied <ihcive. ,uid

VI1 prirtK'lOspoiKin iiy 'Ihi^
ill iht N!M N »vu)k m^'olvcN it;c dcieiriim-

•Miioi ot .;\'oj)Ahlc 'A'iiicr and ihe coiitiol i>!

the suppl). (^.iixiIaU Ii i.oi5st;i)tl) piM •,<;ain5!
cv.iporoiiofl .1111.1 riui-gll lo motutuj ihc Ic^ol
ol rtsorvci huih .ihgN-i* ^i^uiid and m ih,-
.iquifiots hc5\.A' lo giTsci the tiatuial van-
oncc in 'iippl)' ific Ea^icm Kcpion mo
COn.iduring luittigi jik.ii>' -
rc..oi\'uii'N .ire tlie ohvigu« hui ihu lej lciii-h-
i«"ii?i5t Ql oclow-capciciiv a^iL'lisr; is :iii<^ihoi
option

pojiiiN bciv,'ecii.
1II iicm:<c every M.iiir m ftiiN report woiiki

he (i.-'h(>(i«. cit.ii i'« v\Cll itu. in»K'llK'0 Itl ttiC

brinks, suliiLC* ih-i (" m'- n iuppcn
iv.i> liisrdi.iDii!;. .All lixedli'iit .'vriling;, oni
Ili.jiiks 111 1>.I\C l^ich.icd-: - (tocdvc.i) ^ .I^ri-
Liiliui.il tviv «peci.ili't for ^ettm^ un Hiu \'isn.

R.k\' icinift^ ifi skilled p;i»iioji.i)ilifr m 2<'
.vLj^ks. th.il'* ihii chiilciicc foeiiky Vhc JOit.t

Si heir'' of f'Roio^r.iphy .11 R-Vb (liKk'rJ ,it
i".'cri' in'.i.so. and ^iic> ;!g ii witli iiflonih'

The rccruit^ conc honi 1101 only Uie -vic
forci.- h,ii o(so t'ron. ilu- /Arii))', N.iv'V Roya'
fvfiirnjc'., ihi' MoD l^olict atul. h is ih»'ir

Ii'()ul.ilu>ii. Iioft) ttii Scn'K.c^ I 1 oniftjilps'.
"Ulcr i.uii)iliJ«s

suidciits .'.cc '•e.eciCG .'or rese-reb ^vork the

rep iiai'oii 01 ihc ae.Klciny viil he eiih.mcei:
,ir,d 'he i'»pc-M-».t 10 sjiou-
hali' .A acitcr rc.uju.ligii vsi!l aitraci a

cic.iicr piKjl ol pg>;i3'.nbio.ie^ iioir. '"hicli lo
IlinVc 'hr 'I-Ijc. tjcn Hn:( m Uim lUUM't

Onls.dr i.i>;i'i.ii.|. 'd ik; rCMi.nvli.

As foi' in.i\iinisfii« protil I ii-if: pU'idj
ol ,ulvi. I' On 'iiK\ tlM< Cl :i he .u \^'i'1l

iiiulivaitd '.^.iii ninecj\ic.ii111^ 00 duuiblr
I,llu,c piolili'ili ;nii.li .ind SVuiSnv; \pi^«- ji.in)
Ui ii\,hli'»i' ii"-nlls ' ro KCv ic.iliUcs. l'iihhs)i

(jr. rv^ull^ 'Ahjicer ;o ^i1u•,v ific

'.vcild ihai !lii jc-deiiiv incaii^ hosuic-.N hi'.l

• j.Mri le Ji«hci;rioi-d bv |i-,e tla.\ ihi-l .-

i 'i>Nn .11•; I If. ('01 ^Is 11nc. iti'J ;•eici :ii 11.j 11 iji*.

job File

//l-v.cA 8nuu-h (P.H.I

ISie cn;)iro; ctt* v^/nicr i'< h;.cKcd op by
me M)9I \Va!,-r Kc«iiir.-eN An '.luch Jcmtics

wKen 11 liccnn' js or n'U ri'»|uir.*<l. »ic)d Mr
C)mc:< sui)ii»)jr)scd ita' Ijii'-r 'usuinccs Ttic

issue of ai< irHi:i'"ioi> is noi sdhh:-

thjn« d..ii d\>nc li^httv '•oiei:, nnei; i<siioi)
It \% 'crs' difiiculi 10 ri:\gki' A ^rc.i' cic.il <il
lu'cjrch in10 ihe !:tT«"\*; iluu ihc ptyposcO
eMt.ivijui) wp'jid hr,^•c fin ilic water •supply
fiiu^i he done 10 cn'^ua' iti,it ;>vcr-iis<' dc^.^^

1101 ciidanc€i tliC cjiMrgiiufcii .irciun<l .tnu

do^^•n .5;j4*dni 05 th? o;Mr." nyn mii*

ic.'orvis .irf ui .m

^iilf'Mi ilvi l.ihlf' in'^iric, siiy in ,i ()r\ sijitinier
jl ihc Rcsgiin'i' M.oi.KirttK'fit ^ci.ikjo's

respoDsibiliiy 10 l^1lK• Drgn^ht Or<ltrs atid
liiif on 1.1'el's ^vln.' t> I.it.Ially i^.norr ihc-t
or mccoJ iHi;ir ((iii't.i On tii.ii slji'tu
'.how cf ihc NRA 'iccUi' Mr Dine

coiKludcd hi'' pcc'<cIllation (;f uii tti/gcniaiivc
piipor

Wn-hii 81VIH11

Thf^ MMl sf.irii'il Vriti .1 Igcik ni tlic i'f|ni|t-
niiiiil iisril, bi/fh olil .nlil ncsV, .iflii .1 scl.'cinjii

or rhJ icsolts iKiit^ ii Tlic studenis
ir.iificii 111 .ill .ispcit< r.| (ihii'i^ji.ipliv hoiii
jihijict.vi'nn.ii-^.nue to poiir.iit' .nid'-iill fif?
- .n'lr! .ill. .1)1 (^\J- pliotoct.iphct svili he
CM (101 led lo ehaiMC iiiid prucc.'s iiUti /)oni>>
Tfi'midc' .iiul liitii perh.ic^. tiKivc 10 taking
iiii-s- |)li,Mi'' ol ;ii •iusp)ci'>ii>. oecd'^ioo oi
VI f .ill in a diO''^ iiou'

^1U^llll^^ tll^C'lKltlni: cv'cii.ns ^^iuih fully
lUsiiNcs tjii' \V-ckii Br.iiicK'?; ch.msc ifi
policy ^*h.ln^.^ t'oi th - cnc go f" D.i'c
Huiiiphrcv ci'ih.Hi .iistrn.'U'r .(t ilm S^rhoul.
:iikI 1,111 Duiunn^ .shn ,n .m Army
ijsjruofoi I'o M'.diiii iiu^H tolJiisU>tii

Mu/Ucids LiraItJl iMS.)

u il I hf re" ui d ;d MI•Ik I.i.»n'rnct' lor v- ork.

\iu pri.^:)i i^.it :n tiide h'iII be ^n^;lll. ihis
Is r.o 'df.ivy 11 mil !') .niv diojuis, and wjll
rnr-1s sceni lo lusnfy ih.c fins'r.iitcn ,Tviiic<I
iluriiii; the prijcci Flll^lr^lllOll Nvhi.'h will
0)1 ij be i.-.>ucrl>;i'cd ,1 llic work is .iHuiDplufl
III u pK'ceinta! f.iNhiiiii or il inc urrld kI
inu-lic'-iuu! propcuy <|i.)ienK .nui 1oy.ilnssl
l^ ei)(crril

111 li'Hclu'M'n. wi>i% linr^l i>n iniei't,llC\l,
Mi^t.liji.ihlr pioji .niriK's .itid kcr)* >i*-1'iCik1s
|(i ..Jl iduoluU' luiTiiiniiJii.

Vl^llc>ls 10 Silsoo College *<lj ive''^ii!>5
ihi'v p;ijki::,ophy and '•ee evidenee ol »u'̂
ii.ioce<s 1h.i:)k' to Mlkt ihcldon i'Toni

'.vhosc rcpori itiis '.uiiiiunry " yleancxl

Thoxoihiii paiTc--; luknowi^li umIuI vvi. hnvc miiird Uit lesC'.-i^Ni,:-;,
wonic iin:i rccoverv 1- ^hc.•.vl^^ r>i'I'lippcnnii:. !i (Iji.s
IS Hue anil il'.cr;^ di>.is .ipin'n 10 he ^.oirc .•wN^idinivi; •.n'lOcni.c
BfiNsh aSiiC4Jl'i-..il sniiiiiuctl'ii: mnst j;ci in 111 ihe sfori 10 11
lenJ 0vc I!'> mii! Jl :u1uf^-l 1.1 niipc11 mr^

Wnfi i?;^p.in-iOii cium;- j iki'icnU lor liniploycc- 1nc Ins:i»ulicin is
veil pliKVt! 10 ,.ci av M nuc'cnivoiji, hokilug ncivx 'A .ncaime'v ind
{ii.isiny on "hoso t otifjvd 10 nii'im'^rs )^"iki'.,^ lor j eii.nijo.

>u5i'v vTjr.s iiyii Ihc Sccrcnir'ai orer.iieJ a niDfc Mn3l.^(-Jl'a 'aCTiii-N''
w'cni 111!til tPv* Cir.i iV-'C'-inn Ml :iii.i lhl'ju^s dried up Ir^dcjd. 'hi;

iirv,' iiiiDuii'c Imy .cnJcvclop b.r for ihc nine biing i; •i;eni'. piodcni
'I'^glJ NA-diu'e^ 111 ^iNiic iorvii'^ciiiinn'inii m niviiibcr. whn eiiqinre
^•:'llrl^ly, jll ^l1lll_lrlr^ 'nil !>; trenlc'l m •^^^vK•^l ioii)ni.:t)cc. The
^\sicni ivill o.icfjii: loi III in1il.1l pci'i'id ot iii^nthN and llien he
rc' lewed

II s'uii are iookjii^ foi c'tipjoycet. whv noi Ncnd detjils 10 Mike
Wui'.i 'llu :^er"ce i'- tree .mi yoM will he uirceiinj ihc erefim ofiM
a^'nc^iiiurol eiii^jiiferjiis pro10:^^1011 H ;. on i;-c con-iidering 4 nwve.
diip .1 liric til Mik'.' iMili .in .inla ,i;iini nl iIk arcuN ol 'wgrk klidl .irs
n-levaiu 'loje'list wcon iii.iko it li.i)'["cii'
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9{ezvs of Members Tony CUestiU'u

'ijjjL'' fiv.' '/i ;vii o! /''.Wi- ^.vf,' , f,r,);rfii w.|'
iUCkiXx /I'lof- Jh)i\! i\'n\!lrr<. Vi'' Ok.' m-' UHt^froni Ptlc Slcoiirt U\x^toft U
t?ci,'r 'Uf !' \}\tl-0 f-<' fw ichiil'di!a!ioi!, utul
tchnUiiii)^ lo< t<n S'iroh Mnrl/iurrj Slt-vMl niKiUi iikv lo nux! iinu

hi o: 'nsih}/^ ii^ur:;hi. Ih' rufi nl <:/,i & PartvflM
PO Sou bbS^.'}<.'{MPAL'\ Td ??\109l
Til: Sfi'oud U'lir' rt i'tn^ ou', f'l-m Rn^er Sla ensoti, m IhuilnnJ
i\i)Vi,'f iCi/v 'lllllllltilr.' !l

ihnn tm; .'i';..,' >iorc') U
Afh'< H*rjCi/r I'u iic'.'if to Ki'uMti foilh //it VSO.'f /t^a*/^ fiinii nwdiivuiiitn'ii einil crot
hti '^ivid.y
Ri'tu:iiiu-2 !

) I;*

t.tY'
her

J.i

'fi'- ai''iU^\^-'ii tiif K'cl;^/ '̂ 0/ 0;? 25 i^'k
I.Kiii'ii :!h' hr.li!iifio'\ i?- ii doi'ix 't'l 't! lAVrf/ic

'i' il, r» !:•.• up n-il'; h'lir. k'c?itk K'i'ri> iYKyii'ri,\'<' I l:iin !t. lamc h^'ic /r
ilon a! :hv '/u'f; .\iC'.4C l<:i> >!•' ;4\t/t an .Miu n! Pcoli'i^. 5r»k*e ihtu 'x lux
u\i<Ki:d I'l in't' 20 iT.fi/rtfjiV .ir«w\d ii-i^-rld iiiiii 'fir I/a' pr?.«f H ,'tiin- 'iii< NcT'ir ;tii;'i'i7f/i'^
K'-(^'ui frcii:: li!C I'li. Fib/

j'̂ i TtimifiKd r.ii n -V iiJi \'i !\,'\drd Ia/ i}ip M for :!:•.• II nu,l
Imifii!:!)'! !)-^j'(}rl>t;' i/i of /I'c rhn: lite JiJ ^rnvi''""'
-c/u'tJif' I?) i?jri II: .T Ioh;} ,\'Cu of 50 000 Ht> irVvi

rii tcn<*.'trv mfoniivtwoo'l rweyod:/''
the fini oj'.'irihf?!-

W't hear (h^i...

•i>n .'Titrf I'hi: :\ccI !or f'\iil\culait\i
ll\i<\!. '/lit,' .Rn^fty^ir 't .'iiyJinjio'fi5/j

Dtivid Mori^iiiiiti /in.- I ii:tJ A'lur/Ti^^v /<•' Gl< i!d D^md
!ai>\i'd r?ii H^'D A^i\Kt!tUnc nt IVriUJi' ti'lto-i<H (ki ni: '-'d O'pl-Mi.'o m r\vii:
V1''i:iri3t;i'*3hVi? rfe K- ii i?.vt;/.5i'ri' A l'i< \>i'tri!i'lo\ (It! u- lu-p-' ^Ik ^;t?
tlw ^ Iri IriT'i^ I'lu^ ,-:i\doltict> l\kc l\iir, uti Jii r,'>ire<\'ii!i).

Cm! Dosfoel' r,-l"cdfioin tii^ t'l"*-' ii- Cli\-:f i\lt:i>:d 'Wilh llic and
:>nK''y E\'.\\il\rr. D.'lj iIk^i C-t<I !\-I:' fh\? lli.t-: )iit 'ii'd n
duii'ii: i?i 'it!' ><u"\U'r "f ticcideol^ m flut iiirfii</j-i/ - tc^huiomi K' /it^ (\:nda:->:\p of '/is -,;U,d
M'jV'.'vc I'vV// dvw, C'>r; mnv j/,)»» km^ und -rifr i';i/ i-*/u.

^•?l.Mllll^.'l'(|/ do- Vji'f > HiY^/j'cir' Ad<,K^or\j ' \'\:! lu'/ •! Uh-'iu'̂ r \.i r]
pi-^duci.'c m N'or.'r/tii.'i lUi/ '-iif'' h-kno,,-: 'loothi'r u', ci:ir>::i.<rd\'i>

- /)j trie rciL'tf/i. .'it>.i7i jiyi a--p\mi(i::oi' o;
pc; i),r >ly fi'.i'i'c?

^j'l',' .Tt I'j'..!,' O'td :\iit .'7•ini('\ of .'/.f i-ipfil.'r u- lUih Bfrn/ Hi' i' iir'id'ul
iV'nrri^v? i',* .'(;«• ^'iu,i?^t'l'r Cruj,'.!•?»;./'- oyK'ni.'/-' iff ft.' Ilir K-r:n
Vclliu. 5ii'' ;-i'optr /Jt.^ r"jfi)'iii/ ii/on;f(i' !0iiJ)0li liniiW' -if n;ii./.;;it^ \c<ilri\ii'i
fli'0'iili.'i 1X1 \inir. j,:'.uH-jd .f.- Ix i« j'̂ i //ii' iiii^hlu R'/*' ivtjuv.. of ;.';r
.•Si'rrf;.(fr,.vt' n-t'tv; .d'rui'fh 'h^OOff ll<.' i'ltii'ti/ *I"cy mi'/ .'iVr7i
- ,>t 01^ Ii\k:'Ii(i\I ^yih It: KlVjviI" Jjcu' '/•' •' .A.' fix tillu of'.riHii:^
Hell fi'it-- 'i' I'x ^ahvi Rdllii 't;- d'n^rifco m roiiU' !>, Hic !:i n,vi'>

onil n'U'pm !•( •ll/.^till' 'Jscnrii"\--;i! 'iijrf 'soiiiri^ uijlin''

77i'.' ;uio!o '!io'i<< Hii-^h Afi-''ey rt•lll('l•^ '̂l;:; ,'r^iiif nii ,'itfjjttii>ti'i'i^; m '̂al iln
iici*i?*ii.rf I// I'v •i.i\'d<C'i: Biciicli':- /,CA1 ni\d A'ltuud n.viMi'' Cwuir •'?.'!/ ''I

iJii/';nL'̂ / "Ctfi.' odd
dr ii^uu n> f.'ji u'l in di .'-I J'lf/ t<-<
II fc.'i:i-\! i.ii..'?"iiif 'U'-'lj? i'lo<,'r
:v\ll rrivi]! I HtiyiV» !.•!: jvot "i«!j'i,'

-ed III ;||'l7^/t'/• M.' i.H '̂ri'i; hin 'i'.;, ,ill
(Yc!' Jfi/,'''

Om >/"'< ritnii, ihi- fouili'pin< of
rjjtf Siiuon'n; brux't

^oiu. Olf'cr Sl.ifii<Hn.

I'lti'ii

f;iyti'/jiT if.JT;' •
«;u/ii;iiJ''. 1/ lri<n<
['V'liil hi/pj-.i '̂d, }lin>. ij il JOt' L'Jt/'.'?rrii ..iifiv;
Ki t".'i;/ti.'r/? Pti/vrjK i,'r-f/ )j/?/^if'! iward i/ tUi'

/1^ I'fO/'

nil I'l" llf"'-

^^^^^/||W ol''t)(/'liir^

S I'l' fi ;i'*. I'Oi 'rl

i.iW' I lIu'K hr I'll.ivy

liiiud t/irf' /'i'i.'k i/ou ' ht,: il
,|.i^,'J.;ti' (itri iiyt III virv

lr''-Jii'?,Ui,^ •'• '•i7*.f'i'ii'

S'jufji 'I) )!i

i\r:.'i Ini,

- Ill,- /,:-':llr^ fl!

x;.nJ- f.'a'i",

fi\> Jtfrll/ ry

.-^ruvtlai

l!:i- 'iioCi d\il .ivt:

I'll kou

Iir !>'r

'J rr j'f n

If,' ,'r

' i/i)i<

/rl\i';i Cii-,' ?i.V;,'

ir/i.\j ^.^fr I'jst I'll.
•If' !• d

hilftV 5 ?fi'f;'

(1 2'̂ '̂ '" "ic pltJi'iirti ID iiiirnditve .1 new Ptmci
^•( '̂tIlbcl, iiD^cil vviili s.iUrkcsN ,1! ^^c IOnI of.!
fyrfPci co)iifilnii(i) V,'i'ltcinie 'f> runy
Ctic^Ui^v fjjhoto) jiiij rtk\ tli^uiks 10 Toiij for

inu^ ilie 'Ixe.-cK*.

To»\ ( lU'sflW

ihc "cn '"I'll

hokioii 10' VOU^ "r.-. ^

Oer 10 'pJ^Ul^c^ !< John II.ill iiltei
j ruin 111 \cn« .1^ yon I Nc'A'm oi

^Tc1f^Hl•l^ .:onr'«roiiilci!l t^CC SiIj^oc ).)ilk
.jifii.(c) Jaltn IS ilic tpiiQuic I(Hid 1 'pcll il
ti^H till.- ijoie'i of the riictnfi)ii'n'ol bcsi\'<'i

^^otkJn^ iimeiK 1>ut thoruoyhl v lii'hnut ttu'
^ccoei- .1 roa'-siir;j>^ /isucw ig h.iv( lui unr's
I'cincI HJS '.'U iTiny dim hnvc l>t.«ri 'o cvir.-
one's fii'ic hiu licitKcrv-ms ^h.ikt-pc.jiv.' s .ii
the liiue. IhiU ft.ii<l. it ruiMul ni.inv. in.isw

more chuckles ihuii firnjiis .mil lh,j> in nw

o|)iii)of\. IS \vh,ii joc'kl iviiUiiu js .ill olio'.ii.
Thank 3011. luhn

Ami now - whji iirc VOC doing
ihcseil;^y^' fi taiv v.-cm iiujudutie.
you iijjy IIItIlk thai nt^-onc would
be inictvsicd but )ou d bi? k\nong.
I.et Tony ^.now. n lew lim-s i.s jll
it iake< le tiiake him a happier
tiiiin' Hi.s addles-^ is .'2

CKsceni. Bedtord MK4r) 4BY.

Go cm. niaki.' hU d.iy'

Mff.'flvri

I ilVC b^low !) liSl gf HirintiTS ond (Ui-'ir l.iM
kl:0»V!l !lci^l^c^•c•. wilii '.vIkiiJI '.VC si'Clll IC)

li;;vc igs* uyliUul. H iic'iuMtr kiiO'v>: ihCic

a'licrccibo^iK i-vyisli! i!icy ple.-s^e ihc
Sccu'l.iruu,

P. C. De^iilcA F'O "iS k H;tru)c,

7iiiih,ib*i'

J. R, Douncs. Vuun rNpji>,i S.A . Avil^i, J;
Cub'I ^'H. '̂iil<ii.t.i. ^paii)
1. Nicf»ol^nH. 20 li.iiUK'ld L^c^nd. Vvc^iburj
On rrvni Kiisiol

C, 1, Nynuuik. I' Af^ AI 'N vv 1' PC Bov S5S,
Brunei'do Nonh Wc-( l'rl^^ if^cc, C.ii)i!;rcoji

K. Khotlcs ')lii2f Side? Kirm Ric 3. CO

Byx 2W.Dc k.ilb 'lexti. 'r5.i'>. USA.

C. L. .Swan I Sokei>nc« Mon>c Kiiicc,

Cditiinjisti

D. W. E. Tlioiiipson !(<" Aiir)ii)iill Roid.
MmilJc". ni'^lfoi.l MK4:' 2V\'

At 7iiici /1.1 uRaL hJN GtNKVM ffiSSBI SftH ?S^ :'\2':vs^e>rci Sut'i'iw 299?



DuKDifi2,« I.Dtll !c|l.iyiuetu I)' I.Ullls 'ur
lociliiy CDii<;iiuciiOiK laies still v^.iyc*
in<:iJtoncc. ndi>iini^ifO'i\e ami niachincrv

and ()ljfi; ()u)Chase anil ()c()rcLi.iii(iii

Lnncl cnpabilUv
Thcorciic.ill V gQir coiicscs can be built on
iinv liincl ivpc Kqwcvqt siic^ ••vKich aie
niiuir.illv frcc-'lriiinin,g wiih tjco;id .scal«
iifKliil.iiion^ provt^lc ihc kIc.iI [ruitcn^i!
C.ireriil j)n;sclcciiQn oi'^ic ihcrcforc .ivqxJs
ilie nei;l lut opcticlii'.irc un ciicih-
*oik'N ami ihc Ic^iui Icmcni fyi miyn^ivi;
ljir\vay diain.igc svMcms

Availdhilnv o( Igciil Millroc^ oT ^pcoficJ
^and^ aiul fut ''oiislrui-iion i> .i)^u

Liuii.il Choioc y1 (lic i-urrcot CQn^irm-UQri

iiiaieri,ils, ic ihuNO uynryrming tu yA;icun|
specl^iLallfill^ l(iii<iiil;iic^l Dfi NQimil x'Knufii-

<ioir coursc dcAigii
I lie S l)a<;ic I ulcs

T\v<*> luu|\<of nine hnlu'> cnicrc^l qh .i club-hou<.e
Short Jj>i!iiiccs l>siwcen ^reen^ mid ihc /QilQWins icci
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ihc ^bo'.e Hioiliiles ,iK(i nllow ihe enviryji-
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Farm tractor distribution and utilisation
in Benue and Plateau States, Nigeria
D O Aneke and G B Ayoola

The authors describe the nature and magnitude of the farm power problems in Benue and Plateau
States.

A survey of tractor distribution and utilisation has also gathered information on the relative
performance of different makes of tractor and with this data there is now an empirical basis on which
to take major decisions for any tractor rehabilitation and management programme in these States.
Location of maintenance workshops, purchase of spare parts, training of technical personnel can now
be better determined.

Following devaluation of the Naira, the unit
prices of farm machinery have multiplied
many-fold. In consequence, a programme of
rehabilitation and efficient management of
the existing tractor stock is likely to be more
cost effective than the purchase of new
tractors.

Survey needed to provide basic data
However, there is the problem of inadequate
knowledge of the conditions of the available
tractors to properly assess the need for
rehabilitation and management. Data are not
available to determine either the status of

such on-farm tractors and machinery stock
or their distribution and efficiency. There
was, therefore, a need to carry out a field
survey to identify the tractors and evaluate
their present conditions and the requirements
for enhancing their efficiency.

Objectives of the survey
The ultimate goal of this project has been to
determine the relative importance of farm
mechanisation problems in different areas of
the country and to provide guidelines for
efficient allocation of resources to tractor

and farm machinery rehabilitation
programmes.

The specific objectives have been:

(i) to determine the spatial distributions
of tractors by make, types, ownership
and use;

(ii) to describe the present conditions of
the tractors with a view to deter

mining the degree of farm power
problems;

(iii) to make recommendations about the
general and specific roles of the
government and individuals in
providing support to rehabilitate
tractors all over the country, and

(iv) to provide information on the field
performances of various makes of
tractors in Nigeria to their overseas
manufacturers.

D O Aneke is a member of the Department
ofAgricultural Engineering and G B Ayoola
is a member of the Department of
Agricultural Economics, both at the
University ofAgriculture. Makurdi, Nigeria,

Methodology
Questionnaires were developed and distrib
uted to collect the necessary data. The
questionnaires were of two types.

purpose of collecting data in the field. They
were duly trained in the proper administration
of the questionnaires by the SMSs and
AEOs who had earlier been trained by the
investigators who are also leaders of this

No. of tractors
Benue Plateau

State State

B/S P/S

Crawler 2-wheel drive 4-wheel drive

B/S P/S B/S P/S B/S P/S

Ford

Steyr

Fiat

Massey Ferguson

John Deere

David Brown

Others

Total

18

97

36

136

7

36

2

47

93

44

12

5

332 207

0

0

0

0

0

. 0

0

information, including location of tractors
and implements, their ownership pattern and
management system, repairs and mainten
ance facilities available as well as spare
parts. Type 2 questionnaires sought inform
ation about tractor's identification number,
types, make, condition and problems.

The method used to collect the information

was through collaboration with the
Agricultural Development Projects (ADP) in
the States. In particular the Agricultural
Extension System of the ADP was used to
reach farmers in their areas of operation. A
typical ADP has extension workers in each
zone of the State. A zone is divided into

'areas' and an area is divided into 'blocks'.

The corresponding sequence of extension
personnel are the Zonal Extension Officer
(ZEO), Area Extension Officer (AEO) and
Block Extension Supervisors (BES). At the
grassroot level, there are village extension
agents (VEAs) who have primary contact
with the farming households. A zone has a
number of 'Subject Matter Specialists'
(SMSs) who have linkage with the Zonal
Extension Officers especially through the
monthly technology review meetings
(MTRMs) and fortnightly training (FNT)
programmes.

The Village Extension Agents (VEAs) were
used in this survey as enumerators for the

4

21

12

26

2

13

78

2

14

3

3

22

14

76

24

110

5

23

2

45

79

41

9

5

254 185

project. The SMSs and AEOs were reached
collectively at the MTRM during which they
were also trained for this survey. With the
co-operation of the ZEOs the retrieval of the
questionnaires was very easy and successful.

Data collection and processing
The enumerators (VEA) collected the data
on tractor ownership and population from all
the local government area of the State. The
knowledge of the grassroot situation by the

Table 2. Condition of tractors (numbers
serviceable/unserviceable).

Make Serviceable Unserviceable

B/S P/S B/S P/S

Ford 14 30 4 17

Steyr 64 47 33 46

Fiat 30 26 6 18

Massey F. 81 7 55 5

John Deere 2 3 5 2

David Brown 33 - 3 -

Others
- -

2 6

Total 224 113 108 94

Make

Ford

Steyr
Fiat

Massey F.

John Deere

David Brown

Others

Tnfal

Serviceable Unserviceable

B/S

14

64

30

81

2

P/S

30

47

26

7

3

994 113

B/S

4

33

6

55

5

3

2

108

P/S

17

46

18

5

2

6

94

VEAs was found useful in identifying and
easily locating tractor owners in every nook
and comer of the States. Effective coverage
was achieved through the supervision of the
enumerators bv the BES. The SMSs and

AGRICULTURAL ENGINEERSSSPSoil ffiS.r SUMMER 1993



Table 3. Selected general features of tractors sampled.

Feature Benue Plateau

State State

Ownership
Private 4 6

Federal Government 80 89

State Government 11 2

Local Government 52 10

Co-operatives 86 100

Total 332 207

Mean age (years) 7.65 yrs 6.23 yrs

Mode of acquisition
Direct purchase 184 144

Leasing 0 0

Purchased second-hand 54 41

Others 94 22

Workshops used
Goverment 18 32

Private 220 274

Spare Parts (availability)
Easily available 12 33

Available with difficulty 216 164

Not available 10 10

Spare Parts (source)
Goverment service centres 68 32

Company 69 52

Local dealer 101 103

Operation
Farming 219 180

Forestry 1 -

Transportation 18 27

AEOs guided the BES at every stage of the
enumerators' work. Overall supervision was
carried out by the leaders of this project and
their central support staff.

The data was coded into forms suitable for

computer analysis; that is a combination of
the LOTUS and the STAFFAST statistical

packages. The quality of the set of data
available for use in the final analysis and
report was high.

Results and discussions
General features of importance, apart from
tractor distribution, are the pattern of owner
ship, age, mode of acquisition, workshop
and spare parts facilities as well as the oper
ations for which tractors are used (Table 3).

Table 3 shows that the greatest number of
tractors are owned by the co-operatives.

Table 5. Causes of tractor breakdown by make (frequency of causes).

Government. The tractors are

fairly old, with mean after-
purchase ages of 6 to 8 years.

The general mode of acquis
ition of tractors is by direct
purchase. A good number of
them were also acquired
through second-hand sales.
Acquisition by lease arrange
ment was not observed.

From Table 1 it is observed

that Massey Ferguson tractors
are dominant in Benue State,
followed by Steyr tractors. In
Plateau State, Steyr tractors
are more prevalent than all
the other makes of tractors.

Massey Ferguson tractors
were the first to be intro

duced in Benue State so

consequently Massey Ferguson
tractors are now used exten

sively throughout the State.
Nigeria assembles Steyr
tractors and therefore en

couraged their use by Nigerian
farmers. This accounts for the

extensive use of Steyr
tractors in both States.

Four-wheel drive tractors

are generally used for farming
operations and are therefore
dominant over all other types
(Table 1).

The high number of unser
viceable tractors (Table 2) is
partly due to unavailability of

spare parts, negative attitude of tractor
owners and operators to the maintenance
culture and lack of funds. Tractor repairs are
mainly carried out by private work
shops. Spare parts are most fre
quently sourced from local dealers
and are generally available only
with difficulty.

The tractors are mostly used to
perform farming operations and
transportation of goods within short
distances. There is little use of
tractors for forestry activities.

The foregoing observations have
important relevance to the programme of
rehabilitation especially in terms of
ownership, spare parts, age and service
centres. Private owners (co-operatives)
would benefit immensely from rehabilitation

Make

which are old and for which spare parts are
generally unavailable.

Table 2 indicates 37.5% of tractors are un

serviceable. Table 6 shows that most of the

engines are either malfunctioning or
completely broken down. Numerous other
operational faults were reported in all makes
of tractor. In fact over 80% of tractors on the
surveys required repair.

This set of information could be employed
in planning a tractor rehabilitation programme
in the States as well as in undertaking cost-
effective procurement of spare parts.

Table 5 shows relative causes of tractor

breakdown which includes availability of
spare parts, transportation damage, manu
facturers' and operators' faults, environ
mental damage and poor maintenance.

Lack of spare parts was found to be the
commonest problem in all the States. This
suggests that a substantial part of a rehabilit
ation fund would be spent on spare parts.
Poor maintenance is also another important
factor. This could mean that the capabilities
of the available technical maintenance

personnel is in question or that the mainten
ance of tractors by owners is insufficient. In
either case, a sound maintenance culture is
called for.

From the data in Table 7 it can be seen that
many malfunctioning or broken down
tractors are not even under repair. Servicing
intervals can be as high as over 200 hours
(Table 4).

Conclusions
The results of the survey of farm tractor
distribution and utilisation in Benue and
Plateau States are interesting and revealing.
These revelations lead to the following

Table 4. Frequency of servicing - Benue
State.

No. Tractors Mean hours use

before service

189

192

133

212.

70

85

Ford 18

Steyr 97

Fiat 36

Massey F. 136

John Deere 7

David Brown 36

conclusions:

• There is a need for a definite and system
atic rehabilitation programme of tractors
in these States. This is evidenced by the
large number of tractors in poor

Make No. of Lack of Transportation Manufacturer's Technical Environmental Poor

Tractors spare parts damage fault (Operator'sfault) (Weather) Maintenance

BS PS BS PS BS PS BS PS BS PS BS PS BS PS

Ford 18 A1 6 20 - 4 - 4 4 8 1 4 2 9

Steyr 97 93 49 4 15 12 16 11 11 18 8 9 55 29

Fiat 36 44 16 33 2 11 - 11 - 11 4 1 7 10

Massey F. 136 12 78 29 20 4 22 1 8 3 18 4 64 7

John Deere 7 5 4 6 - 1 - 1 - 4 3 1 6 4

David Brown 36 - 22 4 - 1 - 1 - -
-

- 19 2

Others 2 6 - 5 - - - - - - - - - -
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The potential of cellulosic crops
for UK agriculture

The Jongnenn iiiiUire of conventional forestry pula <i severe strain
on linancia) resources, A variation to coaveniloi»<il turestry
systcm.s, and one v^hich vvarranla further exanilnalioit Is the
coppicing of ipeciea such <i$ S«/».v (wilJyvvi. and Alnus (poplar)
wliidi produce bioinass very rapidly. SnrpJui cerenl si raw iiiul
other agricuUural crop residues arc another potential iourec of
cellulose but, althoiigli the initiiil costs are low, transport and
hiinrl ling costs are likely to be high.

l\an Wiirhoys and lony Houghlou here rcviev*' market prospects
and fucub attention on the potential of other non-woody fihwus
plants that coulcl yield higher levels ol cellulose.

l'l»e rjjpid rj*vc o( osuciiliuial (ir<*«Juciiviiy
111 ^vesicin fcuiopc cejieraicd laigc food
:vurpliKe'< and ific indu^iiy jio'.i. iiccd< new
crop prcNlucis ond inaikcu' I he piodiiotion

ol iiQn-fuQd cropj! foe mdusiml use icg
pliai in.iccuucnis. Isiocihanol pjooiiction,
fihiesj IS o( iiiocnNjng ijiieii'i hoicsiry ilic
inojoi source ot (julinnj tlhies, is licc|iicnilv
c|u0icd 0 poicii'ial oltcrnnuvc cnicipri^c
Movvc'cc, iKc s'crv long-term luiurc of
cunvcntiona) t'crciir>' pub n >cvcrc >irai:i on
(he fiininclH) o/ ihc Uirmc'. Oihc

crup«, N\,i(T,int .luouion

The »vorld fibres nuirket

(ti order iq uni'cr^iaiid (he puicniiiil fur
iiKliK(ri;il II c]'non-'AQ<;dv fibre erg p^, iii^
neccss.irv lu c:^iuninc ihe inicrniiduniil

inorkd for fibre produi-is The wyrkl nmrkci
fur orcNlucis nuinu factured fiuni ecllulose

fibres ccm be diMclen inio.

• pulp,
• pnpcr ;ind bonid:

• i<'>:(ilei nnd

• h;ird fibrei.

pulp );> l,ir«ely supplied by Ngrdi
Aiiiciieo c45'+'jiind \Vcstern burcpc i,28'^)
w;ih l-,ci^K'ro Europe supplvmc le^^ ihnn

niC'tlv fro in the 05:5: K

WgrlJ pulp piodueiion gic'.v r.ipidly
b<H\\<'cn )0X^ 10 I'JSy n; an nnnuaJ late of

4'̂ ^ due to ilie eonsumpiion ot pupei und
tnMr<l In I9'^0v,'iih the j^orld recession k

Id I hy 2 as maniifoeiurnic plunti went
uii "hori lime nn<J the opening of new
Inciljiies po'iponcd The .iniii.i(t.iic(l
iiicrease in dem.m.l Uir pij^er |iru.luci< by
EusicDi Eurooc .is ihe ie«uli ol lil^sialisn'ioii

hci'' ei to h'ae an eii^ef on the v.'oild

ni;iikc(

Tbe grid oclIulo:> le puIp maikc11 <• suppljed
fryiti two princi^Ml iourees, \k'<*>fid pulp (95'T'i
.111(1 f'vn "uu,l pul() .suoll ,is siraa\
li,ifiihi)(i, (II l).rv,sse. Wo(jd puJp is tbe m.iin
r.ivk' iiiiitiiidl loi |ui|>er oiiil board niiiinifaci.iri'

I C '''(/'/'CM IS >!' d/'/'ll"" 11//(("(/
IVCol'e^i V>"'\iSily '>(

Li/udi"! A ;< Coi":\Uait' -v/i'i

CMS I'AVi'J ucf.

|ji I«y0 uf jbc v,(jrkl iopp)y ol '.vood
(jiilp v,'ri^ cbciiii<..ill\ cir(j<lui.c<J (Sution &
O'tirien. \99l> S5^i. kiri^ iiude bv ihe krjfi
prcces*v wOik'i pioJin^es ihr Iiivhc5<c quiilnv
pu Ip /q r piiper tiuikin IU> *c v<.i, n)e<.baii ic;il
pulp iiKrc.isifi;^. Its \lirirc yi the fr^.irket
particulnrlv i-he'ineal ibciin(jiiie<.baiuciil pulp
(ClMOwb^h .il^o I..II1 giM' bighcr vielils
of pu)p A'Kh )»olluCion

18.6rc

13.5%

12.7%

11.2%

Ine use ot waste (jcipcr is i(jr<'<.,isi to
inereosc woildv.'ulc fiotn -''0 tu ^'1 itnilKjri

iQune?^ between l9S4 and 199S Iri

re^Q^erv rules c-/ wjjiic piipcr \\cre
inuKe)) jU'^' in bctb the USanij ihc IIK
Nvherecis m Jiipan and Qtliei I'C'Ccunines
recyv^rv r.iic^ '^ere arounJ the USA

the lurijei is JO'^ by 1095 Aheadv wa«(c
paper (.ouMfiipurjn in the UK i^ hi2h,

9.53%

2.84%

3.96%

7.63%

Q Coioric Q Sweden
B USR B PaM.ugaL
r~l No-way [• EKjzU

in FLpLffTd
• Spd-n
H OUtbtb

Pif: I "f ('/ i.vja'i' puif' I

The rosOiis. lor these ehnnsc aie 'aicely
'he lesiilt of enMr(jnnieii;!il pressures ur.J
pulliiiKjn i-crrics 'I hus i)ieie is inciensmc;
dciiianfl 101 ehlorinc-rrcc piipcrs* und for
ieevckn§ w;iite p.ipc

lepreseinm; ot i)ie lotnl fiinii'h u<ed m
puper ,iiid bucird pr(jifueiiQn (Anoti. IIPO?)
^^nh ai piesciit ihe majoiiiy ol leeseleii
pnper pu)p u^cii in the m-.tiufueturc of lQ^^•c^
^|u;iliiy [nip<'rboar<l Bv the yciir'200f> H i:<
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^u«ac^ica thjt ini(>io\eJ d^mkuie leclinolney
wUl rcsu)i in ihc ninjouiy ot recycled papei
pulf being used in ihc producuon of «o
c.illc<l virgin' griklcs

The UK pulp nurket
Thefc arc iwo diMmgiD^hing rc.uurci uf ihc
UK riil() fTinrkci, PiTMly, ihc loul demand
fur pulp hds been rising 'up lo 1989)
pcim/nly <liic lo ihc inccciisc in demand for
papci and bojid bui lia< jiow.' fallcti hack
wiih Ihe rece^ion Sccomily, aljm>«i all oi
ihe pulp utilised 1^ derived frutti iiiiporiC'.l
wood ()ul() ^ijice the UK is the least \\(iode(l
iji hum(>e with le:>$ ilun 10% of il^ land drca
fi)re<;ie(l .SciurtCi u1 UK imponi /CC ihO'^'n
in f'lg ) Till" ili.u North Amcrioii nnd
.SCHJldifi.ivi.- logcthi^c supply .iboin 66'r of
ilic UK rcniiircmcnt '^'iih a fiinhci 19%
oommg from cucnlypfui ioiircci in Spam
and Poriugfll

Haper and liuard
[n the UK HieJeinntid toi )iA('ei atul b'l.inl, in
lijiewiih 'AOild u^jiJs, ui<c hy api'io-Dnately
24'̂ V be Iwe en l9li'i .uid ]'m (f'le 2] The
bulk ot Supplier 10 tiieei iliis i.'ing, deniajid
cumci from imports as the UKH level of
ic'lf Mift'i-icnov in paper an^l boajil amoimicd
in ll>^D 10 only 16^. 5ini.o 1989 dcm<<n<J
h^s- fallen hy Wo'vcvoc, funhoc aniilysii
ol this triijrkci noociiflcy lo enable ihc
poienual 1or non-woo'lv tibrci lu Ix H^icisc^l.

- printina and writing paper
Tho pcinnng p.nd wiitins paper seg,metu
consutuics the largest pajt of the paper and
boar<J sector and ;KXOunt$ foe iippcQximaU'ly

of tot.d paper and board oonsiimpiioji

35.6%

Fl? 2 UK p)'0<'"<' t'l/' ti'id cO'l'iipiioii ofpapft

in both the f'^'C ^ml UK (hie 3) Witlun thi<
market segment i^S*^ of ouipiu <n WciJcrn
h'UiO()e i< u<ed m advcciising 2t)% is used
fur office sidtioiiery and ihe rcnioindei is
dn'ided hetween a v:iciciy ot use^ -iich ai
bOs>ki ,i|Ul Iilnig pAjiei

1)1 l'-J85 onlyo1 ihe UK ooniumpiion
o' l>ri)iiitig and wrnins paper (2 2 million
toiines) "-'a^ donie5tii.!illv prudiiccd The
majoriiy t)1 (.'K (diid bhC) dcttiotid ^^•a<
<ai)SficJ by iniporti frcin^ the Sc.tndmaviiin
counine? which are aKo ihe ".'ondH inaior

cxporicri Ciirupc a -hole e'potis I3% of

37.8% ' '

23.0%

1.49%.

2.25%

1990

JB'W

0 Printing fsrd writing 3 Pcckcglrg
B Tl33ue9 B Other

F'li S (JK <"i^ '^"1" <1 III'' I iz-'oo '< /19S9)

• Nei*8p"Lnt

urd hou/J(WOO \JPS6-JP9!f

ii< ()ioduciion of pciniing and riling
paper

In the advertising mdusiiy - ihc laree<-i
_ i.ompeiitiuii fryiii iclcvi.sion ha;; led to

a i.han;ic in eTTi()hH«is cif ()i)nic(j ad^'^l"'J<ln2
TTii'tcrial .l^^.lv ficim ma.s^ eiiculaiion to
ipeCificalH laijeied. <()ec>ah<i ii^e The
dciTian^l 1or |>riiui)i2 of^d writJt^^ paper by
<he .Kh'ciiiMiig mdu.siry k now far moR'
ipci.ialisc<l iiiid ref;ujre< <hi«it production
run< ol verv luoli C|ualiiy paper laihci than
nia?^ jiiodueiioti of ()unted matennl

PiIIII! ng, and '.^711)115 paper in the oflkc "O'*'
aecouiu<: foi 20'n^ of ".'Oiklu-'ide cuniumpiton
This demand is grcnily affecied bv rapid
clianao in ofuce luohjiology and the u<:c of
cumptaer '•yilcn^s. Nevertheless llie ol;1ce is
$iill hkciv 10 rctiiflin a signifjcant u<er of
prinii"g anil 'ATiting pa()ei in the foieseeahle
fiiture

- (jaikaging

l'ae>:agiiig, aeeouiu;; for approxim>i<ely 36^-
of ihe total market for papci and bo:ird in
(he UK (Fig 3), Ihc niaiji componeiu ot
>vhii.h j.', 'Kr.iiiliner'. The We-sieni tuiO()e
reiiiiirenieiu t)f 2 ?> niiJhOt^ tOjiiies iji 1985
uijs l,ji^el\ sujiphed hy im()Oii< (2 millioji
toiities], wth the US.A being Lhe mam iouroc
of Kupi'h' The bECm ge"eral anil tho UK
in piuticiilar have vcrv lyiv leveK o1
domestic produciiun of ('<ii.kaging ni;i?eiial
in iclaiion to ovcr:ilI dem^iid.

-ne*'sprint

rh)<: ^cnieiii ol the iiurkei aeeouni- forap-
(tiox)in.'iiely 2.i% of ihe CK eoniumptiun of
papci aiid boajd i,Fig 3). Hu'vcvcr, ?hc CCC
IS.ippro«ini:ifely 53'^ ^If iutTiiieni eoir)()4re(i
sMlh a $elf MiCtVieTicy o1 2?% {1.5 nullioji
(onno'.i for ihc t.'K The ttiam sourec Of

supplies cif iiewNjiriiu I01 the UK and btC
maikets i<; hcatidmavia

Newsjifitii i< used mainly for the manii-
laeiuie of iiew.sp.rjier;; but is <ibo used for
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making printing and writing
paper in some developing
countries. The pulp used in its
manufacture is mainly composed
of mechanical rather than

chemical wood pulp since high
quality is not as important for
the production of newsprint as
for printing and writing paper.
The majority of recycled paper
currently utilised is also
channelled into the manufacture

of newsprint.

Potential fibre crops
Historically non-woody species
such as Esparto grass were the
main source of cellulosic fibres

for pulp, textiles and cordage.
For the pulper the porous
structure of annual crops
provides for easier penetration
by the chemicals which are
used today. They also have
lower lignin and higher hemi-
cellulose contents than most

woods and show a rapid
response to refining. The could,
at least, provide a supple
mentary source of pulp for
blending with wood pulps.

A list of non-woody species
is shown in Table 1. The list

includes all those genera which
had or still have commercial

value. Some of the mono-

cotyledonous crops are semi-
tropical and may only suit the
Mediterranean countries of

Europe and not the cool
temperate zone of the UK.

Within this list are plants such
as Sisal, Abaca, Cotton, Ramie,
Flax, Hemp, Jute and Esparto
grass which have provided the
traditional sources of fibre. Of

these only Ramie, Flax and
Hemp are hardy and can be
grown under temperate conditions.

Despite the very extensive number of
grasses, only one. Esparto grass, has ever
been commercially exploited and traded in
Europe. Outside Europe Bamboo is com
mercially important in Asia and China but
not on a world scale. This is surprising since
the grass family is so widespread throughout
the world both in temperate and tropical
situations. Many of them are perennials and
incur no annual establishment costs once

planted.

Agro-ecological constraints
For the successful cultivation of annual (or
perennial) non-woody fibre crops in the UK,
potential crops should be able to survive a
cool spring (or winter) and produce their
maximum dry matter of stem to mature by
mid-September. This gives a growth period
of around 120 days. The extensive breeding
programmes with Kenaf in North America
now enable the crop to be grown throughout
the USA. However, threshold temperatures

56

Table 1. Non-woody cellulosic crops.

Agavaceae
Gramineae

Musaceae

Monocotyledons

Sisal Agave sisalana
Sudan grass Sorghum arundinaceum
Columbus grass Sorghum almum
Sorghum Sorghum bicolor
Indian grass Sorgastrum nutans
Johnson grass Sorghum halapense
Maize Zea mays
Bulrush millet Pennisetum typhoides
Common reed Arundo donax

Giant reed Phragmites communis
Bamboo Arundinaria japonica

Bambus vulgaris
Phyllostachys pubescens
Sassa palmata
Dendrocalamus strictus

Alfa Stipa tenacissima
Esparto grass Lygeum spartum
Abaca Musa textilis

Eulalia grass Miscanthus sinensis

Elephant grass Miscanthus gigantheum
Sabai grass Eulaliopsis binata
Uva grass Gynerium sagittatum

Dicotyledons

Liliaceae New Zealand flax Phonnium tenax

Yucca Yuccafilamentosa
Malvaceae Cotton Gossypium sp

Kenaf Hibiscus cannabis

Roselle Hibiscus subdariffa
China jute Abutilon avicennae

Aramima Urena lobata

Urticaceae Ramie Boehmeria nivea

Nettle Urtica dioica

Leguminosae Sunn hemp Crotalaria junceum
Spanish broom Spartium junceum

Linaceae Flax Linum usitatissimum

Cannabidaceae Hemp Cannabis sativa

Tiliaceae Jute Corchorus sp
Sparman Spannannia africana

per hectare.
Hemp also suits temperate

climates but has not been grown
in the UK for over 200 years in
any quantity. The potential for
growing the crop and pulping
whole stems using French
monoecious varieties is being
investigated in Holland. Never
theless the major constraint to
its widespread adoption must be
the lack of resinous-free

varieties.

Of the perennials, the Bamboo
family with its vast source of
unexploited species, its world
wide use as a source of pulp and
its ability to grow on a wide
range of soils has much to offer.

Although Bamboos are grown
in the UK for their canes and

for landscaping purposes there
have been few trials to test the

potential of frost hardy species
under UK conditions.

There are two additional con

straints to the adoption of
Bamboos for large scale cult
ivation. One is the need to

establish agronomic practices
which will enable Bamboos to

produce uniform growth of
culms to enable once-over

mechanical harvesting as
opposed to selective harvesting
by hand. Secondly there is need
to select species with a range of
flowering cycles to avoid the
likelihood of the total source

flowering simultaneously.
One winter hardy grass,

Miscanthus, has been shown
from work in Denmark,
Germany and Holland to have
potential for biomass production
but work needs to be done in

the UK to establish its potential
for fibre production.

for germination and establishment would
need to be determined before the crop could
be grown in the UK.

Flax is now widely cultivated in Northern
Europe including the UK largely for its oil
seed. Its use for linen in Ireland and Belgium
has declined because of high production and
processing costs as well as the strong
competition from synthetic fibres, whilst the
recent interest in flax production in Scotland
apparently foundered because of the lack of
a commercial backer for a processing mill.
But the agro-ecological conditions remain
favourable for its cultivation.

With flax only 13% of the stem, the bast
fibres, are used for textiles. If the short
woody fibres (tow) were used a further 16%
would be added to the fibre yield. A further
40% is lost as shive in the scutching process.
Thus the whole crop potential of flax needs
to be examined, multi-branch long stem
varieties selected and agronomic practices
identified which can maximise fibre yield

Yield potential of selected crops
Table 2 summarises the dry matter yields of
potential fibre crops in comparison with
short rotation forestry and straw residues.
Some of the data is only applicable to
tropical environments and hence the range of
yields is wide. Nevertheless average yields
of the annual crops, Kenaf, Flax and
Sorghum, and the perennial Miscanthus are
encouraging and compare favourably with
short rotation forestry.

Harvesting
Fibre crops, unlike grain crops, are bulky,
low density and of low value. For economic
ally viable systems of storing and transport
ation, comminution and densification are
essential since the basic economic consider
ation will be the cost per tonne dry matter
delivered. Transportation costs vary propor
tionately to the square root of the production
area and since land area required for a given
target varies inversely with productivity.
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domestic paper producers are imported as
pulp.

- fibre for pulp production
The market which appears most interesting
is fibre for pulp production especially to
make printing and writing paper. Firstly the
market has been growing and is predicted to
grow further. Secondly the UK is in trade

reduction of supply of the by-product straw
caused by changes in financial attractiveness
of cereals.

- harvesting and processing
The other critical areas for viability are
harvesting technology and pulp processing
plants. In both areas considerable advances
have been made. The new pulping processes.

economic viability will be enhanced by the
use of high yielding fibre crops.

Most modem farming practices for existing
annual crops require highly mechanised
field harvesting and processing equipment.
Minimum transportation of crop by-product
is usual; hence straw is left in the field.

Any major increase in the use of straw or
fibre crops will require major efforts to
collect, handle, transport, store and deliver
to the pulping plant at a cost competitive
with other pulping materials. Annual fibre
crops could be harvested as whole crops
with existing forage harvesters such as are
used for maize. Some modifications may be
necessary to remove unwanted leaves and
seeded heads.

Other techniques of cutting then bundling
or baling may have fewer storage problems
than chopped material but would still at
some stage require comminution to increase
the density for transport.

Once harvested there would be a need for

farm storage either wet as ensilage, or air
dried for which on farm processes have yet
to be developed. Methods of preservation
and storage must be cost effective and
therefore the scope for chemical preserv
atives could be limited.

Table 3. The size of the UK cellulose market (1988).

Apparent Net Self-
consumption imports sufficiency

•0001 •OOOt %

Pulp 2139 1690 20

Paper and board 9789 6014 40

Cellulosic synthetics 120 4.5 100

Hard fibres products 67 2.5 96

deficit (as too are some other countries in
Europe) both in terms of pulp and in terms
of the finished product (printing and writing
paper) thus offering substantial opportunities
for import substitution.

In 1990 the UK imported some £3.2bn
worth of paper and board plus a further
£672m of wood pulp for paper making.

There is also a global environmental issue

Table 2. Stem dry matter yields of some non>woody fibre crops in comparison with
short rotation forestry and cereal residues.

Crop Annual yield (tonnes/ha) Data source

Annuals
/

(? /
Flax 8 6- 9 10 Lockhart (1982)
Hemp 10 9-13 15 De Groot (1988)
Kenaf 10 8-20 40 Kaldor(]990)
Sorghum 9 8-12 30 Sheldrick (1971)

Perennials

Bamboo sp 7 5-12 20 Liese (1985)
Reeds 15 10-20 40 An Estd Espana (1983)
Elephant grass 17 17-25 60 Rjjssenbeek (1989)
Short rotation forestry 9 6-15 40 Long Ashton (1988)

Agricultural residues
Straw

Sunflower stalks

1-3 4 Johnson (1987)
Alcaide (1990)

in that the world's resource of forest timber,
the main source of pulp, is not expanding
fast enough to meet predicted world demand.

- mixed system of crops
This paper has listed a number of potential
candidate crops that could be developed for
fibre production. Most of these crops have
received little attention, certainly recently,
from breeders or agronomists. Without doubt
considerable improvements in efficiency
could be achieved. However, single crop
sourcing for a commercial pulp plant is too
risky.

A mixed system with a combination of
crops furnishing the raw material topped up
with straw as required, could have consider
able benefit for spreading harvesting, and
reducing risk of crop failure or sudden

It is clear that furtherengineeringdevelop
ment work is necessary to increase the
density of material to ensure transportation
pay loads are economic.

Conclusions
Table 3 summarises the size of the UK
cellulose fibre market.

With the cellulosic synthetic fibres and the
hard fibre products markets in decline, paper
and board is the largest potential market for
the future use of cellulosic crops since the
market demand has been expanding at a
faster rate than any other sector and also
because the UK is only 40% self sufficient
in paper and board. This reliance of the UK
on overseas suppliers for its paper require
ments is further emphasised by the fact that
85% of the raw material requirements of

AGRICULTURAL ENGINEER Soil SSw SUMMER 1993

such as NACO, have transformed the
economics of non-woody material pulping.

- integrated agro-industrial complex

In our view the yields achieved by potential
candidate crops in different locations make
an integrated production and pulping agro-
industrial complex an attractive proposition.
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Amenity Group forges ahead
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Maintaining amenity grass safely
Risk assessment has recently (and deservedly) gained a high
profile, explains Bob Stock. It is now a legal requirement
contained in ^the Management of Health and Safety at
Work Regulations' which came into effect on the 1st
January 1993.

There is nothing new about risk assessment.
It has always been the cornerstone of health
and safety management. You cannot after all
hope to manage risk unless you fully under
stand the risks you are trying to control.

Many of you will already have been carry
ing out risk assessment, either consciously
or unconsciously, at your workplace. But
beyond that, we are all involved in risk
assessment on a day-to-day basis. Anyone
who drives a car will have been involved in
making important risk assessment decisions
when, for instance, deciding whether it is
safe to overtake a slow-moving vehicle on a
narrow winding road.

Yet despite this familiarity, all too often
when it comes to applying risk assessment
logically and systematically to a work situ
ation we go completely off the rails. The
result is that not only is a satisfactory out
come not achieved, but a great deal of
expensive resource is squandered in the
process, to no effect.

I suspect that part of the problem may be
the terminology used. Assessment is after all
a familiar enough word. It means the busi
ness of weighing up a situation; of making
judgements preparatory to taking action.
However, the word 'risk', whilst familiar
enough, is used very loosely and this can
give rise to confusion. I therefore hope to
show the meaning of the word risk when

R Stock is Inspector ofHealth and Safety with
the National Interest Group for Forestry,
Agriculture and Allied Industries, Edinburgh.

Paper presented at the Scottish Branch
Conference, Amenity Grassland, Perth, 24
February, 1993.

used in this specialist context by means of
some illustrations from the world of amenity
grass management.

I decided to use examples relating to the
interface with the general public, because in
many ways this is a unique feature of
amenity grass.

The hazards

I ask you to imagine the following scene
depicting a number of hazardous situations.
A small boy on a bicycle is furiously pursu
ing a gang mower, hell-bent on overtaking
it. If he succeeds, or the tractor makes a
sudden turn, he may well end up squashed,
or minced. Nearby a strimmer operator is
working near a hedge behind which is a
couple of lovers. At this close range they are
in real danger of being struck by a high
velocity projectile. On the other hand if their
parting present is a used condom, the
strimmer operator may well perceive this as
posing a hazard to his health. Certainly the
present which is being left by a small dog
presents a real possibility of a health hazard.
The little old lady who owns the dog is
probably totally oblivious to the fact that her
dog's stools may be infected with Toxocara
larvae, however if the dog drops down dead
when she gets home, her first suspicion will
be that it has consumed some hazardous

substance which you have been using for
controlling weeds, moles or worms. And
finally there is a degenerate looking young
man who is about to discard a hypodermic
needle, which will clearly be potentially
hazardous both to other members of the

public and to the amenity grass workforce.

The important thing to realise is that these
are all hazardous situations - hazards. A

hazard can conveniently be defined as 'a
source of possible harm'.

Whilst it is important to identify all the
hazards in your amenity grass situation, it is
not the hazards that you are legally required
to assess. What you are required to assess,
and what you want to assess, is 'Risk'.

The risks

A risk can be conveniently defined as 'the
likelihood of a hazard actually causing
harm'. So having identified your hazard you
then have to evaluate two additional factors.

Firstly the likelihood of occurrence. This is
in turn a function of both the frequency at
which the activity is carried out and the
number of people who are likely to be
exposed to the hazard on each occasion.
Secondly you will need to evaluate the
degree of harm caused. This we can usefully
label as the 'severity'.

In order to illustrate the logical steps which
you would take to do this it is instructive to
consider the degenerate young man discard
ing his hypodermic needle. I choose this
illustration, not because it is necessarily
the one which should give you the most
concern (the reverse is probably true) but
because it may be something which you
haven't given a lot of thought to and which
you can therefore consider with an open
mind.

The assessment

Let us first consider the hypodermic needle
encapsulated in its sealed sterilised pod. We

Fairclough Report

Regional discussion meetings

The recently published Fairclough Report on
unification in the engineering profession
concerns professional engineers of all
disciplines.

A series of regional meetings has been
organised for engineers to meet and discuss the
report end.

If you have not already made known your
views, you may still be in time to attend one of
these meetings. Here are details of meetings
from end June onwards:-

Although the meetings have been organised
by the Institutions of Civil, Chemical,
Electrical and Mechanical Engineers they are
open to all engineers.

Date

Tuesday, 29 June, 6.30pm

Wednesday, 30 June, 6.30pm

Thursday, 1 July, 6pm

Wednesday, 7 July, 5.30pm

Wednesday, 7 July, 7pm

Monday, 12 July, 6.30pm

Thursday, 15 July, 6.30pm

Location Organiser

Crabtree Lecture Theatre, lEE
Mechanical Engineering Dept,
University of Leeds
Room C1.8, Pope Building, ICE
University of Nottingham
Strathclyde Council HQ, ICE
India Street, Glasgow

Large Lecture Theatre, School ICE
of Chemistry, University of
Bristol

Lecture Theatre 6, Babbage lEE
Building, Drakes Circus,
University of Plymouth

Boxley House Hotel, ICE
Boxley, nr Maidstone

Prince Philip Theatre, UWCC, lEE
Newport Road. Cardiff
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can say with reasonable certainty that in this
condition it is hannless (unless perhaps you
swallow it or give it to the baby to chew!).
Once the needle is unsheathed and removed
from its protective covering it then has the
potential for making a wound. Suppose it is
then used, discarded and re-discovered. At
this point your risk assessment would depend
upon the location at which it is re-discovered.
If it were found in a farm-yard then you
could say with reasonable certainty that it
had been used for injecting animals and your
assessment would be based upon the likely
transmission of animal diseases, tetanus and
general bacterial infection. If it were found
in a hospital then it would be almost certain
that it would have been used for injecting a
human being and your assessment would
take this into account. If on the other hand it

was found discarded on amenity grassland
one could say it was 99.9% certain that it had
been discarded by a drug user. And they, as
we know, are a high risk group for various
infectious agents such as Hepatitis B and
HIV, Suppose then this infected needle has a
close encounter with the nylon filament of a
strimmer or perhaps the blades of a hover
mower so that it is hurled through the air at
great speed. Then the possibility arises of it
being embedded in the flesh of a member of
the public or amenity grassland workforce.

The action
The foregoing steps have allowed us to
evaluate the severity of the outcome. What
we now need to consider is how likely is it
to happen. Well that will depend on the
particular situation - whether it is an urban
site, a rural site, a golf course or a public
park. Drug abuse may only be a theoretical
possibility in your situation. On the other
hand you may know that in certain parts of
your amenity grassland hypodermic needles
are to be commonly found. Only you can
judge this. And your judgement will deter
mine the resulting action, which may vary
from doing nothing, to providing appropriate
instructions, to perhaps adopting some
method of grass control which doesn't
involve use of strinmiers, hover mowers, etc.

Other scenarios
It is interesting to contrast that risk assess
ment with the one that you might carry out
for the discarded condom. Potentially here
we have the same possible infectious agents.
And we have the same piece of machinery ie
strimmer. However, because there is no
mechanism involved which is likely to cause
a wound (and that is the means of infection),
then I think it is most likely that your assess
ment will conclude that the risk is so small

that it can be discounted altogether.
In the case of the gang mower it is the

interface between the general public and
machines which is in question. This I suspect
is in an area which most amenity grass
managers will have given a lot of thought to
already. The assessment is going to vary
with the intensity of public use. Where this
is very high it may affect your choice of

60

machine. More likely it will affect the time
of day and day of week when you choose to
do your grass mowing. Instruction and train
ing of operatives is also clearly crucial in this
type of situation.

If you are managing amenity grass you will
be lucky if you have not had to face up to
the problem of dog muck. Apart from being
particularly unpleasant stuff there is a possi
bility that it can contain the larval stage of a
worm (Toxocara canis) which is capable of
producing harmful health effects if trans
mitted to the human body by the eyes or
mouth. Because this is the only mechanism
of infection it can normally be satisfactorily
combated by basic hygiene measures, and in
the case of strimmer operators via the use of
the protective face shield which would in
any case be being worn for other reasons.

If the little dog has died as a result of con
suming hazardous substances used in pest
control then it is fairly likely that you will
not have met your duties under the Control
of Pesticides Regulations and the Control of
Substances Hazardous to Health Regulations.
However, hopefully, your risk assessment
will have dictated that you use products and
methods of application which precluded the
possibility of such an occurrence. There are
a lot of issues to be considered.

First and foremost is the actual product
chosen. Where public access is particularly
intense and the risk is assessed as being high
then there may be a case for sacrificing the
effectiveness of the product in order to
achieve a really high level of safety.

The form and method of application is also
important. Granular formulations generally
tend to be the safest, but there might be
occasions (for instance a kiddies' play
ground), where you would have to consider
whether the granules might be eaten. Weed
wipers, controlled drop applicators, knapsack
sprayers and tractor sprayers all probably
have a part to play in different situations.

Getting priorities right
Of course there will be many other risks
that need to be assessed apart from the ones
involving the general public. Nevertheless I
hope that this short exercise has proved use
ful in demonstrating the structured way in
which a risk assessment is pieced together. I
hope also that one thing has become apparent
and that is that carrying out risk assessment
allows you to prioritise your resources. Once
you have carried out your risk assessment
you may identify hazardous situations where
the risk is so low that nothing needs to be
done, or where routine measures instituted
for other reasons adequately control the risk.
This will allow you to use your resources to
target those remaining situations which have
been identified as high risk.

Following his paper. Bob Stock invited
questions from thefloor

Q: What is the statistical chance of being
hit with a hypodermic needle as compared
with being hit by any other sort of
projectile?

A: I cannot answer that question because it's
too general. One would need to know the
exact situation - the degree of public access,
the mowing regime, the degree of drug
abuse, etc. Generally it is you, the amenity
grass manager, who has best access to
this kind of information. For that reason

you may be the best person to actually carry
out the risk assessment. Alternatively if
you do choose to use an outside body
then it is essential that you make sure
that they have quality information on
which to base the assessment. It is like

computers - you only get out what you
put in,

I don't want you to get the hypodermic
needle issue out of perspective. Hypodermic
needles are an emotive subject, as are
pesticides. One of the advantages of doing
risk assessment is that you are able to
judge the measures which are really
appropriate to these issues. You may then
for reasons of political expediency go on
to employ much more rigorous measures
than are really necessary. However, it will
then be an informed decision. You will

know what extra resource has been used

in providing that extra safeguarding and
you won't just have been using the blunder
buss approach of directing the same amount
of resource at every hazard in sight
irrespective of whether there is low or
high risk.
Q: I have piciced up a leaflet on reporting
accidents. Could you comment on the prob
lems of reporting accidents to the public on
amenity grassland, when it is often difficult
even to know that the accidents have

occurred?

A: Firstly the Reportingof Injuries,Diseases
and Dangerous Occurrences Regulations
(RIDDOR) does allow a defence for
responsible persons to prove they were not
aware of the event that they were required to
report. That doesn't relieve you of the
responsibility of setting up procedures to try
and make sure that accidents are brought to
your attention. However, supposing that you
have done that and, for instance, a contractor
fails to notify you of an accident, then you
could offer that as a defence and it is possible
that the contractors could then be held
responsible themselves for the failure to
report.

RIDDOR is a relevant statutory provision
of the Health and Safety at Work Act, and as
such only applies to events arising out of, or
in connection with, work activities covered
by that Act. Therefore for instance if a
member of the public fell into a hole which
had been dug by a member of the amenity
grassland workforce then this would be
reportable if an appropriate injury resulted.
On the other hand if Ae person simply fell
over and broke their leg then this wouldn't
be reportable. Only major specified injuries
to members of the public are reportable -
whereas lesser accidents to employees
(resulting in their absence from work or
being unable to do their normal work for
more than 3 days) need to be reported.
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Buuknet
Tins a >pcc),il ^cruce i>ficr.\l j> the
British Library The am is ibc rc-^li'-iributio'i
of bouks iii'd jirri<ii5icjK (.il>r^i ic': sslnch
hiivc no rii-ihrr iisc lnj' material ^cnd n iq

Bocknei The nniieriiil i^ h^icd fifnl lisii ^cm

rcgulnrly to librjincs iin^l Dr^anii.uion^ (noi
individunli> »»hy arc inicicMt^l in iicijuirmg
book^ lin^l sC'iaK Inr lhcir<*>»vn c.)ilcciiOfi'.

Fur further iniy'iii.ji).)ii coni.jci (he Bnnili

Librae j 093' >16066

Energy Management
ThK guide v,riiieii bv I'rol^ssoi I'at
O f'.illa^.h.ui i(ivc:s '^oys ol reducing co'k
lueinciciii cncigy u'e Ihc cont^m includes
r-uiid.uiiciit.il foiicejus. (I'.Mi uinciiiaiion
Measiirrmciii ,uid Ci'iii'<^l. hcoiionilcs arid

Finaticc, Ll^c uf Cyinpumiioonl Aid<- and
Encrgv Managcmciu f'hccUKi?

Ft,)iii - McCraw-llill Hook C<^ Hui'Opc
FRLLPDST $LI ^^il Maidenhead liciks

SI 6 Prjcc i4n * 12 VJ p&p

Health and Safely
The Hcallh ond Sofciy txccuu^e (HSb-!))i.i<
publishcsl an infoi ni^iion <h€ei to h^lj)
emplovers ik'cidc how iq iriainiuin ponnblc
elccinc.il cyuipinciu It )< aimed at heljiinc
sni.ill biKiiics^c^ who ni.iy l>e un^uie ol>r>ut
il!Cir Ic^.il re«poi)?il>5l:iie< [he inroiination
<ncct (ji<ciK:^c< cflccilvc niniiuenonce ami

concentrates un ihc <)i:iplc cliec):^ \''hicji
cup'ovcrs run la^c lo ensure cquij>meiit
5ufc

'Mmsncndncc oi poriablc clcdcjcal
ci|i:i|>iiiciir li free frotti.- HSE Infoimation
Crti^rc, Bru.kl L.ine. Sheflicld S3 'HQ

Good training pnlicy and
practlcc
Thi% ^ukIc pjs>diice;l by ihc UK
Agriculiiiral Siipply Tiudc As^ocianoi}
(I.;K A$TA) ^vllh Employment Dcpjitnicni
(issisi.iricc It li V'riiicti wiili ihc ^cnioi

fiun.iC'c: Ml uuD^I - n,)i the tr.uiiini
piol es-ionol. It cuvci'i uijuc^ ^ich iii Vv'hy
ii.nn, The heneiiK ol cfrccir. c irainiui;

Irciiniiig policy, IntcQintm^ ii ir,lining
siuitcsy niKl riaiiiiiiig ihe i)d«iii:ii'

From. - UKASIA Wh.itchall Comi.

LojiJun.SU IA 2tg I'licc. t"i) - L? 20 p&p
plus V;\l (to LK'\.SrA nienibcr^ LI? -
£3 20 j>iS.ji plus VAll

Kxpnrt Control Information Service (KClS)

Do 1 need (in cxpuri lieciicc'' Hyu' Jo 1 «ci unc" cKc slu ) nerd I'l know' li you need
iliese que'inons nn<verc<l ilic £ClS jntojinauon scn'icc ciin provj^le ihc iniorniaiiun Exr^>ri
coniroU >irc LiiiTciulv undeicojiig iunsidcMb'r Lli.inj'es A nc^ f'Xj>ori ot Coort' iControl)
Ordci i> expecic<l m December'vhieh will include a eomplciely re^•lied cunirol hsi rc<|uinn^
coiujianie^ to re-chssfly all iheu c\(ioiis.

Fruui Delton l.til on behalf ul ihc Depi yi Ti.kIc atKl (mlu'stiy Amic^i llou':e.
Culid/urd Sireck Chenscy Sun\:> KT|6'^AS. Annual iiibser;ction

GATT Market RepnrLs for dniry and meat products

The Vr'oiid Mciikei I'oi Dmry I'lOduci? I'lyi cxamjnes mnjoi hend' in pioduciion con-
NUiujiiiiin andti.idc nl dany j>rorluci^ The rtp.iri jiruvi^lcs cunipiclicn«:i\e .innlyMS j>et j>i'orluct
cutcgory and cum.uns ilcimlcd M.itisuc< and ehurii

Ihe Imcrnaijoinil Markets/oj Meai 19^2/1' (uovides <imilai iji/ornniuon on hovmcmcat
R,)Ui re|)i>ri> ijv.i.lahle fioni Micromfo Lid, PQ nu« V Onicga Paik, Alion, Hamjishu'e

CU3^ 2PC. Tel 0420 S08-1?, Fn\ ("20 89385 Pace on application

FArm wHsle itonige: (iuidclines for construction
{Kcportl26)

This 250-pii^c public.ilioii li-ooi die Civi'tiuLii.in fn^liiii[\ Rcsenrch
and Infonnaiion Asiocianon (CiRlAi hmigs 'ujiciher coujpnrhcnsv.c
mkirmmion un all ii^pcci^ of consituction ,)l mIos (md larm ^;iste
suii.igc - siauuoj;.' rc<|u)rcmcni<: planning. ;le.Mj^n and c.insiiuciioiv
inateii,iK. Losii, wurcci ot funhcr inforniaiioii

Dhtjiimblc fr,)tn f'IRJ A. 6 Sloccy\ Gate csutiinsiej, London
SU IP 3AIK pnce t5Ci (£25 to CilOA mei)il>eiM

Manual handling lifting aids
A churl leceived Irom Af fiM {The '\i^ociaiign of LoiKhria ,ind
ElcvmuiG bijujpmem Manutnciureis] In^liliylKs poicnuiil hflinr^l^ in
m.inual haiislUn^ iind litiinc and cleailv dluiiriuci (he tn.inv
Mdnidons ^vh<•re litim| aid* can be ol hendn "The iinic h;ii cotne.
^ay Al |£.v).' not only to comply iih ihe iie\\ Icgislaiion ' bv avoKhn^
iind climinauna ilie ri<k ot iiiiuiy to (leisomicl bin iiHo (o bcnrin by
iisiii^ lifimw ai^li 10 increase j>ioduciivii\ An^l co^i-cffcciivcness"
The luji« UTtn bcne/ii' can aUo be custtd - reducc^l employee
,ihstni,«\ ln1pro^•ed V'OiK pei loi luancc ledncc^l cmployct fad^air ,ind
ilic riv^iclaiiLc yf ()oisjblc compcn^aiion clanns

ALtfvl members arc rcany lo olTcr lld^•ll;c oi luiihei intoijiiaiu>n on
ibc ;ijip,ic.iiiOii< ol htting ;jn^l loading c<|uipmcm m any pauiciilai
sjtuiiiion A li't of nicmheis dv,id;ible from I lie A^ioennion o/

Lnadnig and Elcvnhnf byuipment Manuf.ieu'rer^, CiiruKn Hgu^e,
22-2'i DiiiiMad Rgad Croydon Cl<0 9X1-( Fcl i)«l 6»l 16X0;

'Tlw //CH- Hciu'/h ujk/ Si/fe/v uf f\
Co/'uxic:/.'}- '(I" '/n/Z/jf Mivuf.//Opc

10 iiiuiiiui/ 'ui.v//i'i"i; opi^)0<lOl'S "hlch fiUi'V
iVtrac itiju'y fu' i\'o:k. richidin^ nn' o.\ly th' lifn:,'); of hudy inn |W>I>

piish)l\4. phllvtf. ir iiua 'ji_? llifir:. H/iC/'i.'r ,'tv hcno
<ir ho'hly Jo<xe I^lliptoyc.'S aihl i'inolo\'\'' Jir/ii I'O'i' lo llurr
iMi-CtiuKoiis - a<ou/ wIm-w

leaiOlHihl' o'X'cl!Cai,'lc. O'l^'qid'Cly ww lni:u'iliyKi^ ly/K'/iilionS
•iuu he ii:i/ii<e thi ivsX cf oi fin 'COSOUffblv
p) III I'lahlf
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Neighbourhood Engineers

^^•iltsh^^c collaboraiion

Meishbouihood tnfincci<:, ilie Kngincciin^ untioiue 10
I'lUiTiQic cnsinccrin« 0 caccci. lio<: l^ceti in opctjiicin m W)li<;iiiie
fur >omc yc;irs ii(>Vr, ihaiik<: m nn <;iri;ill pan 1.) Uohcri Paoiinig
MlAgcE »vho ha^ been nciivcly nu'oKcrt iron^ ihc sian Recenily he
h;)s been invited lojoin n <;iiTiilai initijtjve bcm? <<ti up by the Wili-
.shirc EducHtion. Bu'ine'S I'^jfitieislnp, jton ot ilie WilKime fh(;
{Tc.iinin^ & Kiiietj)il<:e Council)

I'hc neu move is in «€' uji ihc ^1>gsinc^> it. ihc Ciirncnlii'"''^Mup,
ihc 1)111 po<;c ot which i<; 10 n(lM<:c ihe WCBPun b,)w hc»i 1.) itiurca^
iinrlcc%t«ndins heiv^ccn hu^<n€<:<: jnrt e'liiL.ititui Thi«, venture hos t\

much larger ccmii ihan Meiglibouiliond htigmecr^ cfivcnns ji dnes
;ill industries Kcpje'cnicd oji ihc U'KI?P tre .ill bnuKhe'; ot <cIionIs
/roni primarv through locat colleges 10 special ^chnols Likewise, ol)
ci^Itccti yl induitt^' are included 11 nd the l.ocjl Authnuiy

Robcci -Quid pjrticukiilv' like to hear tinm oihei inemhei^'vhn
iii.vc been invQ|vc<l Vrith '•iich colbbocotive vctiiiifci in oiher pacts uf
Ihe coiini'y. II )gii hdvc jny CQnimciit' oi artvice please drop him 11
hue .11 51 D<tu:\iicy. Chippcnhm Wiltshire SM.'5 dH.N.

]>.iunclied II) Norlhcrn Irclund

Ilie lin^ificcrin^ CouncilN€ig,hboiirhgo<I l;iig)nc<'f^^ inuuitivc. no'v
launched in Northern trelnnd wjii loltnw ^mulriT lines iti ihgNC in the

ccM 01* the country - po>l-prnii.ic> ichor'l' will icceivc practiciil
'iipport ;iii(l .nb'ice lifitii )0>;,il piofcssionol cng)iiccr'> ;iiui iccViniciaiK
Thci^c cnc,inc€r;< will give ^hoi; jne^eiuniicifi-, 10 ihc itupii-,
dcmoiiitraiing ihc colcs and rewaid' of working m ilieir ciwri
p;iriicul,ir tlcld

N'oghbuuilui.iit Ci'iitnccr^ w'lll be nnmagcd in liie Cioviticc by the
indu^iiy•edncut)(>n Iink<bndy Iticl u^i iy Mni1c LId. The scheme will
be piirt ol .1 v,i<lcr prujcci ^uppoiied by ihc riomm^ A: hniploytucni
aijcncy 'A'hich nini> t,i promuie dwjccncs^ of cngiiicecing i'lid cmeer
oppociunitic^ \k'iihin ihe cnainecrnig milu^ny

Korihccn Icehnd h«is a <iion^ engineering ir.iijitiuii n^riculiural
cnjjineeiing iri piirticiihir ha^ t'ciitiiicd proniinciiilv' m us hisior\
Nocihcni tielanrt Huitich tucmbcrs ;irc iic^c^l lo support ihK initiative
ill orilcr th.it that icadi'inn be iriauitaiticd

111 the annual Brancli KccriJiiniciii Com-

pclltion there liias been quite 0 turti-arounrl
Truni pccMouiyeajs Gone is ihc doiiiifiaiioti
ot* ihc V.'clih Bcanch. tliey have been relc-
£<<ied lo iiAih puiiuon cvc" Hccb iiiid tssc\
cuiiKI .inly manage nmih. Nc» m;iitcci. uf the
rccruiinicni campaign iicc the members ot

Piillixig Ihein in
Biamli Coiuptiu/Oi/

ihc NorilictTi Branch "Ihcv ^coied a ina^ive

'25<i7'r'<>fi ihe Membership Cuminitiec's
ilcirifin <coi'ir,\; svmith. the opcriition ot
'A'Inch U known 0;ilv m ih,ii b.md and 1^ in-

c(>nipiehciniblc 10 ouisulers hOi In micnjuibly
bii jiid 'itbove hnaid' In h IowIv bin iiill

crcdnable <.ecnnd plnce was ilie SLgin^h

Bri^iicli -iih >j n^r, thic^l w)ih a lIu^c 8.63'i

Vra< ihc Wrekin gan^ T.nl-ciul Chiirhci for
1992 'A'ccc the Sciuih Wcsieni Bnnch hgi rio

doiibi iliev oic iahearlv' plannjng a hlock-
bij>iin« cjiiipaijn toi |','V3 tn hci ilien
iiandini;'

Bolts to save you time —Amenbe 1'*^ con iribu lion to the drive I'or elllcjcncv and produclivll^

Much equipment ilicsc dav^ is ^cll-<ls.scml^lv, cyimng m Unf p<icks If >011 think the insiiuciions aic ditllculi 'auu till vou comc co
llIc fici uul d.sscm blV H<i svcv ci, don't fiei. yon1 piobieinS svj 11 be soKed by n1iiking ,t .scIcci1on tn> m <1 ur new range nFfasti» ners

Nni only are thes? fa$ieneis available iii A^F ^^nd Mcinc but llii.s yc.ii wc have mtrixJuci'd \\1iiiv\oi~li <ind .^cn'ie 1inend ranges. U
you don'I see anyihing heie 10suit your ticcil$ then please icc u^ kniw' and we nviH fabticai? 10vonr excici tcquiiciticni.s.

'/r/r'a\ plerse 'o ihr Hon Edaoi. i'hi' A^iiCiiUuial Lii^uieei.

UNIVERSAL BOLT CHART

hfir holes tcio hor nu^-niiiciic-d hcii hole< ncit Ovai bull foroui For thrcadle^s linlt hnlt fcir hnr liole<: c./iiiuci- For tiipcred
near the ert?e liole> drilled stioight of round hulci holt iioles tiglii edge 'J^oik ^11 nk tnc deep hole<

hor hcile s d 111 Icd B1nocul a r boh

crooked Uicn for dovbic

itriiighi ^Iri licit h.ili'

m m

For hdle< dciilcd Forrcdnlk\l Pn'-councied head Serrated hci"l N'eiiirdl ih'ca^l Prc-sinppcd
too Nmali then hulci th;ii ^nll f.ir-urn uc over- tor ikehicning l,irleri(ii n^hi l.irej^y tu'er-

I(JO b>g ^1" n' 1tn a'cli ni/c <pantiers wi 1li mue #iC 1ps ha nd latJpMi gs 1ighti-n1iig
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Getting a grip on friction control
David James and Bill Lloyd Smith describe the factors affecting
the choice of metals and coatings which influence the security of
bolts and nuts. Friction control also gives the benefit of
predictable flow rates during automatic assembly.

Nuts, washers and bolts come in many and
varied shapes, sizes and substrates. Today,
most fastenings have a surface coating of
some sort. Coatings can improve corrosion
resistance, they may improve appearance or
they can modify surface properties in some
way - as in lubricity. Today all three reasons
are common requirements.

A simple and obvious way of reducing
friction between two surfaces of a fastening
is to apply a blob of grease or a squirt of oil.
Certainly the friction plummets but then too
low a friction can lead to over-tightening
and premature breakdown. The ideal answer
is to control the friction.

Threaded fasteners -

the principles

Threaded fasteners are the classic

components on to which lubricants have the
most dramatic effect. However, before
discussing typical systems of friction control
it is important to understand the workings of
an assembled joint.

Assembled joints are subject to strict laws
of physics most commonly represented by
the stress/strain curve.

All threaded fasteners are assembled and

tightened within the elastic deformation
range for a given size and strength of
bolt; greater clamping forces are obtained
by operating in the elastic range. Operating
in the plastic deformation range does
not contribute anything towards joint
security.

Smaller, harder bolts require the same
clamping force but higher induced stress
than larger, softer bolts. There are obviously
significant cost savings in all aspects of
assembly productivity in the use of smaller,
harder and more highly stressed fasteners.
However, as the size and hardness of the
components becomes smaller and higher,
respectively, this automatically means that
the correct tightening characteristics become
more and more critical.

Tightening techniques
All threaded fasteners must rely upon the
transfer of a turning movement (torque) via
the thread form into an axial stress (tension)
of the bolt or screw. The elastic component

D G James is European Marketing Manager
for the Industrial Products Division,
MacDermid Ltd. W Lloyd Smith runs
Key Management Services, Marketing
Consultants.

of this bolt tension transfers the tension

induced into the bolt or screw into a

clamping load between the joint faces. It is
the joint faces that carry the load and not the
bolt.

It is the controlled improvement of this
transfer of a turning movement into a
correctly predicted axial tension that is the
goal of the fastener applicator. If we have
too much transfer we may get bolt fracture
or thread stripping. If we have insufficient
bolt tension then we get poor clamping,
insecure joints and, probably, bolt fatigue
failure. Insufficient transfer of turning
movements is neariy always due to too high
a coefficient of friction on the mating
threads. A seized nut, for example, would
shear a bolt with very little, if any, induced
tension in the bolt.

Conventional tightening techniques for
fasteners rely upon measuring a turning
force by plotting a Torque Tension graph.
One can easily establish the relationship
between the force applied, say, with a torque
wrench, or with a spanner, and the induced
tension in the bolt. This relationship is
dependent, however, upon the coefficient of
friction between the surfaces in contact and.

Table 1. Torque/tension values vs percent lubricant concentration.

Fig 1 illustrates a torque/tension curve and
its interpretation.

An acceptable torque/tension curve is
generally shallow with a narrow scatter
band, whereas an unacceptable torque
tension curve is steep with a large scatter.

The application of a lubricant dramatically
influences and changes the shapes of the
torque tension curves and allows a specific
torque tension relationship to be achieved.

It is important to note that the coefficient
of friction of a lubricated surface depends
more on the lubricant that is applied rather
than the nature of the substrate coating.

Friction control
Friction control techniques can be classified
into three groups:-
• Untreated metals

• Lubricants applied to a coated surface
• Lubricants integral with a coated

surface.

- untreated metals

The most popular metal to metal joint found
in the fastening industry today is
undoubtedly zinc, but a zinc to zinc joint is
notoriously unreliable due to the metal

Coating Lubricant and X R

concentration

Phosphate Oil? 5820 430

Mechanical zinc plate None 1988 450

Mechanical zinc plate + chromate None 2266 310

Mechanical zinc plate 1% A 4759 1445

2% A 5090 1000

5% A 6037 1350

10.00% A 6120 1025

20.00% A 6373 1385

100.00% A 6557 380

Note: 'X' is the average load in lbs. 'R' is the standard deviation

Test specimen = Skidmore - Wilhelm and Beam type torque wrench

in the case of a high coefficient of friction -
in particular in metals like zinc to zinc - that
coefficient of friction can be high. So, bolts
with high coefficients of friction that are
tightened to the same loads as those with
low coefficients of friction will, quite nat
urally, have much lower values of induced
tension.

It is therefore, critical that a predictable
surface coefficient of friction can be attained
in order to achieve satisfactory tightening
characteristics especially in the safety
critical applications such as: wheel bolts,
seat belt bolts, steering bolts, seat bolts and
soon.

having an adverse coefficient of friction. It
is a fact that most like-metal joints are poor.
Aluminium and stainless steel are particular
examples but zinc, although the most
popular coating in terms of corrosion
protection and appearance, is quite the worst
example ofjoint security.

Of those metals commonly used in metal
finishing only cadmium and chromium
possess the ideal properties of low
coefficient of friction.

Cadmium is chosen for a combination of its

appearance, salt spray resistance, and
lubricity. Chromium is normally used for
applications calling for, primarily, lubricity,
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Ii.itdnes'« .jiui \vci)r rc^isinncc

-oppliert Juln'icanW
The <ecojiil clas<;i1k-,iuon icoop. ami b> Aic
the iTio^i popuJ.ir, IS ihitt ^iruup LOn^isiinu y|
lubcicnnit appl.co a<> ,i iuridcc cnai'iig Ii ii
11) th)« group tli^i tuih ihc ceOuciiOti in (he
coel(icieiii gf rriciion. ds u'ch ,i> ihc .ibiliiy
to co^uro^ of iubiKilv, tccoriics

()0$$it>lc In l.ii-i, the coiurni qT rricnon by
tlii^ IccbmijOi: \i one "I ihc tc:<t
deiiioiutcdiiQii'. of the iibiliiy ui* ii mc(.il
fjiii^hin^ iiuhiiiry lo saiu^ty ilic crul-ii$cc'>
iieed<-.

ClieriiiL(il rrictio)) i-Qfifcol teclmujiic^ c.tri
lie ap()lic<J 10 cQ.iic<J uc oncoaicd nict.iH nrnl
iti soiTjc Lftse5> IriciiQn cojUrfil >.,ifi bo

achieved a<. p.ui oi ,:n iritcfiaiccl cnaiin^
^ysfeni

Surf.jLc lobrjcdfiii dcc the "nly ijroop uf
procci^c^ iVidl give rci«mvt\y easy nni^
<>ifiiplc i-ynirol of ihc tgrquc/icn^iun
iclaiiyn^hip. They <losq bv -

• neiibiliiv i)t Lliyicc

• the itiodiilcatioii ol surfncc pcojienie^ by
the cooirol ot' ilie coiiLcnir'ilun ot ihe

lubncant at ibe <uiTace.

The conicol ot surface piO()eniei b\ vcu '̂ing
ihc CQni-cniciiiiQn ot n typii-dl ior/ai-e
lobni-.ini OloKtrated in lal>1e I The higher
ihc figure in colunin X' the belter the
ir^n^fcr q/ !ipplic<J torque nno mdiiccd
(criiion

Incccujing, ihc lubcicajit i-QiiccntrdUon
beyund the opiimutji do€<; oot give cocrci

cotie^poiiding inipioveifiunis in ihc
cocifjCjCtH o! iriLiign.

- iiiicgral lubricants
I'he ihiril cla.<sifiC3iioii wuhiii triciion

coiitrol concerns integral co<iiin^: liibcic-
ajit<; C'oniiii2^ cuniaiiiiii^ co-dcpuiiicd
fuliriLftnii pcobab)> represent the bc<-t
jicc^grni.incc choice loi ihc mudccti fj'icnet
engineer.

Wiih integral lubiici'y ihe pcrlurnvincc gt
the NyNiern i« nijinuuned ihrooghgni ihc
working life of (he sy^iein PrgLe^ie^ .<rc
av.nlahle ^^hlch egn^i^t ennrely of
Huotocatlioji gr, cii jn .ilicmative, cgn?din
Huotocatlioji co-<lcpositcd in a ^iiil ll.ihe
di^jiei^ioii '.viihin clcc;rglc^< mckel, or
withiji inechaniccillv plhietl z>iic

'f he ohvion> benefits of a co-dej)o<;i5eil
lubilc2t)i aie ihc Hici ih.'i it i< jjetjiianejii, ii
<>l!ould not he .iffccieO leo much by re-u^c, it
csjinot l>e washed olf, .<nd it i« jSA'Oiiiiblv

mere Ihe di^fiiK inugc, of i.Qiit>e, k that
^pccial cheniiMry li nceilcG unG. a« a
conieiiiicocc. it is ptol>ahly mgre expensive
iQ <Jcpuiit eginjiaicd 10 the C(1ni gf .ipplym^
>1 iorfflce eufliing Inbcicaiii

Arejs at btfiicfli
11 i< Ihe auionuiiive ffi^fenci iodu^itv wiuch

ha<. riiaiie Ihe nxijuc conuibutioo an.l

befieh^eil ihc nioit from iniprovejiienis hi
tnctio" -goirol Ai the iiuaiity Nianrtaids
)tii)irov'e. and en<l-nscc deniancK becoiiie
fiiore cniic.it, ihcn the nioie we will

eMpccicncc. a< a rneia iini$hiiig itKlnsfrv,
iht necel to unlike In.tioti control

ic-hni(ioes
III pracfice. ii> niany cuMrojitiieru':. the

tcncUti 0/ havijig ihe abiJiiy 10 uoturol
Iriefiun and lOruue c;in be cle.irly
demonstrated

For example, 1j>(er cQnipuncm feed r.ifc
can be achmveO in iii.tehinery ihiit has
10 collect Or Diiliie .1 siiiile Lumpunent
ttoni a heip of like eumpunciui wuooui
creating a bloek.tge or nMi'ilignmeni -
<:uch av <;h(ie n.tiling mac-hincx n.til
collating maLinnei. /ofomaiic rotut
a'^jcmlily

ihe ability ig »rc;iic leis triLiiuti in
eoiiiponcni' ne^ilnig lopcther re<ulK m iheir
being dbic to he packed into a ^inaller
vohmK. Greaiet jiickmg deiuiu'. with
^flvingi iii jtackaeiog. ihe rno'i obviou^
dOvcintage but the adoed advantage 01 the
eriie of p.tcking 10 either machine or
(iper,un'e should not be undere^ciniiited
«in.e ihe eml rein)I li tfii greater prodnciign
thtouehpot

Furthei beoefiis itKiy he ^een m the
furiiiiutc iiidustry as m the ^Iide
eh;iriieieri<tic<: cm brasN hanger tail.N
in viiirdrube^ or dinwet ^lule^. lunger,
ftliiig efibinei luniiei^ Also, one eao
ln^l.lnee the iniproved dnvabiliiy of plated
niiiU

The euit ot a correctly ajipbeO lobriciint i<
gnly .1 liny portion ol the nehieved
jiruiioeiivny/v'/ety Ixiiefii

l;ach ijtciph h infomiiiic.illy (ilDtieii lioring each lest anil ()rgduces
two cur\cn-

Curvc A

: 'f •: TENSION n [;». IMJ ^|

- Rejircsenii ihe igu'l luniin^ toi-ce (lorqne) required to teosion ihc
lyiU,

Cutvf B

- Rcpte:'enis itie pait 0/ the total (oique .ijiphed to tlkc threaded
pomgn 0/ ihe boh to achieve ihe >.<mc bolt lenuom

Curves 1, 2

- Represent the rcjilic.iiie igr^ioe-ieiiiiun lesis pluitcd on the iame
gr-ph p.iper

^ rj /. I'lretpieKit-V' ol ^rujihi.

KniEs:

1 Suluraciiiig the thread tOKine Irumthe IQI11I iQKjne vdloe^ '-'ill jnoduce aior()ue tignre repre'eniing the l>e.inns face torqiie. i.e 'uniler-
head' torque
Although nutshown graphIe,ill Vhere, lhe^cllllegf tbc MiKler'hecid' lurquecan l>e ploiteri against holitenjiot)

2 CgcIfiLIeIlls 01 frici 1u" C'»n bc calculated to 1•

lotal iori.|ue vs tension
thread iori.|Ue v^ tension
'uiider-heiid' torque vi tension

"i High euefi'i':*'eni> orfneiiOii t^uckvi aiS'tiown by siee()5v angled curves
4 Low coetlicieni' ot ItTCtion^^l>ppery) arc «hown by shallow angled cuive^

5 I heeloper together the curves(irc m Gruop A or Crgnp B then ihe better i< the coiKisien.v ,:nd prediciabihiy of the tighiennn:proeeJure
b C«iier,ilW .)ie.ikiiig, imhi^i icaici <.Miiace^ iiave «ieei>W an^lvO igTviue-icii>iori curves v/nielv si-n^ierc-d

7 the dilleiencc between ihc loml tonjoe-tension enrv'cs onel ihe thread lOique-teiiMnn cn^es i? a chajacien^tiL ol the uisiener rather than ihe
lubrieani
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July

4-6 ISEB 2, International Symposium on Environmental Biotechnology,
Symposium Brighton.

ICheinE, 165-171 Railwav Terrace, Riigbv, Warwicks CV2I 3HQ
(Tel: 0788 578214. Fax: 0788 577182).

5-8 Royal Show. National Agricultural Centre, Kenilworth.
Exhibition Melanie Allen, RASE, National Agricultural Centre, Kenilworth, Warwicks

CV8 2LZ {Tel: 0203 696969. Fax: 0203 696969).

6-9 Fourth International Livestock Environment Symposium - sponsored by
Symposium ASAE in co-operation with RASE and lAgrE - University of Warwick

Conference Park, Coventry.
ASAE Meetings Dept, 2950 Niles Road, St Joseph, Michigan 49085-9659,
USA (Tel: 0101 6J6 429 0300. Fa.x: 0101 616 429 3852).

19-22 Royal Welsh Show, Llanelwedd, Builth Wells, Powys.
Exhibition Peter D Guthrie, Roval Welsh Agricultural Society, Llanelwedd, Builth Wells,

Powys LD2 3SY (Tel: 0982 553683. Fa.\-: 0982 553563).

September

2 Alternatives to shortwood working - Forestry Engineering Group lAgrE
Symposium Symposium, Newton Rigg, Cumbria.

Geoff Freedman. Secretary, Forestry Engineering Group, Forest Enterprise,
23J Corstophine Road, Edinburgh EH12 7AT(Tel: 03 J 334 0303, E.xt 2373).

11-12 West of England 4x4 Festival, Shepton Mallet.
Demonstration Derek Jannan, Roxal Bath and We.^t of England Society, Shepton Mallet,

Somerset BA4 6QN (Tel: 0749 823211. Fa.x: 0749 823169).

October 3-7 Saudi Agriculture '93.

9-10 British National Ploughing Championships.

Nov/Dec 28-2 Royal Smithfleld Show.

December 14-17 ASAE International Winter Meeting.

ADVERTISERS INDEX

Greens of Scotland ifc

Institution of Agricultural Engineers ... ibc

Northern As.sessors ifc

Votex Hereford Ltd ifc

SOIL ASSESSMENT

BOOKLET

A simple Bible for the assessment
of different types of soils and

their varying interactions with water.
Second edition: revised by

John Archer,

ADAS Soil Scientist.

Sponsored by British Petroleum.
16pps A5

durable gloss cover
10 colour illustrations

Price: £1.00 (incl. postage)
(reductions for bulk orders)

lAgrE, West End Road,
Silsoe, Bedford MK45 4DU

refits in everv
with membership of the

Institution of Agricultural Engineers
a

Forestry Engineering Specialist Group
is offering a £200 cash prize to each of two
students for written assignments produced as
part of their course work.

The Group asks that educational establishments
select one piece of work from each of the
categories below and submit them to the Group's
Secretary, Geoff Freedman, address as below.

The categories are; Undergraduate and Post
graduate. The criteria are:

Undergraduate
• must be a student member of the lAgrE
• the project must be to do with forestry engineering
• the author must be studying a land-based course

Postgraduate
• the work must be to do with forestry engineering
• it must involve new work

The £200 prizes are personal and may be spent on
anything the winners wish. Closing date for entries is 1st
July 1993. Geoff Freedman can be contacted at: Forest
Enterprise, 231 Corstophine Road, EDINBURGHEH12 7AT.

Professional contacts

with national and international experts in the industry from many fields
who can help solve your problems. lAgrEthrough its professional and
technical committees provides a regular forum for members' views.

Professional qualifications
many employers recognise the value of lAgrE membership and the
professional registration with Engineering Council that it provides.

Professional registration
lAgrE is a body nominated by Engineering Council to register members
as Chartered Engineer (CEng), Incorporated Engineer (lEng),and
EngineeringTechnician (EngTech). Chartered Engineers may also be
registered as European Engineer (EurEng). Registration provides a
guide to engineering competence at national and international level.

Professional meetings
participation in meetings suited to the wide and varied interests of
members at national conferences, regional branch meetings and
withinspecialist groups.

Free publications
including the technical journal 'The Agricultural Engineer incorporating
Soil and IVa/er'covering research, technical development and
applications, and the lAgrENEWSLETTER with news of Institution
activities, members, companies and their products and job opportunities.

Other entitlements

Education and Careers advisory service; Appointments Register and
advisory sen/ice: Extensive technical libraryfacilities.

Send for details of membership to: The Secretary, Institution of
Agricultural Engineers, West End Road, Silsoe, Bedford l\/IK45 4DU.



THE INSTITUTION OF AGRICULTURAL ENGINEERS

FORESTRY ENGINEERING GROUP

993 SYMPOSIUM

Alternatives to Shortwood

Newton RIgg, Cumbria

Thursday, 2nd September
(9.30 am - 4.30 pm)

FEATURING

Use of Pole Length Timber at the Sawmill
Whole Pole & FonA^arder Extraction

Whole Tree & Clambunk Extraction

David Balfour

Bob Mclntosh

David Killer

LUNCH-

Machinery Design
Skylining (Whole Trees & Roadside Processing)
Residual Disposal from Whole Tree Systems

The Machine Shop
Mike Crow

Barrie Hudson

Fees (including lunch)

Members: £40 + VAT

(Block Booking of 3 or more £30 + VAT)

Non-Members: £60 + VAT

(Block Booking of 3 or more £50 + VAT)

Students; £10 + VAT

Further information:

Geoff Freedman

Secretary

Forestry Engineering Specialist Group

231 Gorstophine Road

EDINBURGH EH12 7AT

Tel: 031 334 0303 Ext 2373

Fax: 031 334 3047


