
The most unplanned events - such as going out of control on steep banks and slopes - should never 
be entirely unexpected, warns HUGH TILLEY. Act like a boy scout - and be prepared for the hazards 

Slopes and 
banks are 

synonymous with land-
scaping, yet these features 

cause the greenkeeper many 
mowing problems. While some 

banks are obviously essential to level a 
tee or green etc., some slopes can be 

reduced in angle to allow easier and safer 
mechanical maintenance. Grass is a notoriously 

treacherous surface, particularly when damp, and 
many smaller and steeper slopes are currently mowed 

by hand with a hover mower on a rope - a somewhat haz-
ardous operation. 

However there are a number of specialised pedestrian mowers 
with exceptional stability and suitable drive which are able to tackle 
most slopes, although greater selectivity is needed if reel mowing is 
required. Over larger areas four wheel drive ride-ons and tractors 
will safely tackle relatively steep slopes, though extreme caution is 
needed in certain weather conditions, with certain tyres or without 
adequate braking. Conventional two-wheel drive provides least abil-
ity on slopes and 'ability' is most variable according to vehicle con-
figuration and balance: a rear steer ride-on mower should be safer 
mowing downhill than a front steer tractor with trailed gangs -
depending on the tyres. 

'Steep' is often a subjective judgment by the greenkeeper, perhaps 
depending upon the terrain he is used to, thus it is important to 
define measurement of slope. There are three systems in common 
use; one being angle, i.e. 11 degrees, whilst two use ratio of vertical 
to horizontal as linear measurement (the old 'road' style), such as 
1:5 or (new Department of Transport style) as a percentage where 
1:1 is called 100%, i.e. 12 degrees = 1:5 = 20%. In this feature I 
shall use linear ratio (such as 1:5) mainly because it is easiest to 
measure - with a spirit level and rule/tape. Measuring some typical 
slopes on your course is extremely helpful as this will give some fig-
ures with which you can relate. 

Most tractors and many ride-ons have roll-over protection, ROPS, 
however most slopes and banks have a run out at the bottom so loss 
of control seldom results in more than skid marks on the turf. «• 11 
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Struggle 
Safe driving on steep land 

Spirit level 

One unit 

measure 

Centre of gravity a c t s 
d o w n w a r d a long this 
line, working down a 
s lope brings weight 
c loser to the driving 
whee ls so i n c r e a s e s 

tract ion 

Centre of gravity a c t s 
downward a long this 
line, working down a 
s lope moves weight 

away from the driving 
whee ls and so inc reases 

the risk of loss of 
control 

Danger! 

Centre of gravity a c t s 
d o w n w a r d a long this 

line, work ing up a s lope 
moves weight a w a y from 

the driving whee ls and 
so i n c r e a s e s the c h a n c e 

of sl ip 

2WD only 

Centre of gravity a c t s 
d o w n w a r d a long this 

line, work ing up a s lope 
brings weight c loser to 
the driving whee ls so 

inc reases tract ion 

7 Banks running into ponds or bunkers may be more of a problem 
and deserve more respect - even if the only real danger is of having to 
walk home to the gibes of your mates! Nevertheless it is extremely 
dangerous to be complacent: tractors can run away or be rolled over 
remarkably easily given the wrong set of circumstances and similarly 
applies to other mowers and turf machinery. 

Two wheel drive machines should be safe on slopes of up to 1:6 in 
all but exceptional circumstances, however in dry conditions a well 
balanced machine will operate on a slope of up to 1:2.5 - in any direc-
tion including cross-wise - although this may feel very uncomfortable. 
Speeds must always be reduced when operating on sloping ground, 
thus allowing the operator more reaction time and minimising the 
danger of speed related control loss occurring. Working on a 12 

A CLOSE SHAVE 
If you're looking for a fine cut mower 
for golf greens, bowling greens or 
cricket wickets, then you need look no 
further than the Allet Super Shaver. 
The Super Shaver can cut to within 
1/16" and give a superb finish with 146 
cuts per yard. All rollers are ground for 
absolute precision and the mower is 
powered by a Robin engine, which runs 
on lead free petrol. 
For further details please contact: 

ALLETT MOWERS LTD 
UNIT 60, BIRKITT ROAD, EARLSTREES INDUSTRIAL 

ESTATE, CORBY, NORTHANTS, NN17 2DT. 
TEL: CORBY (0536) 68950. FAX: (0536) 201856. 

See us at Scotsturf on Stand 5 A D 
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Struggle 
11 slope, especially across it, is safest with 

the wheels (front and rear) extended to the 
maximum. Greater safety comes from vehicles with 

all wheel braking, but only a few machines are so 
equipped, most having braking only on the drive axle. Be 
especially wary of transmission brakes. Some trailed gang 
mowers can be obtained with braking - such systems need 
to be hydraulically integrated with the tractor brakes 
rather than of the over-run type - and many modern trac-
tors have a plug-in hydraulic brake coupling. Heavy (bal-
last) rollers are notorious for pushing a tractor and 
causing a jack-knife and roll-over. 

Realisation of how gravity works on a vehicle (and its 
load) on a slope will help the greenkeeper to understand 
where and why the main dangers occur. Basically operat-
ing up and down slopes causes the centre of gravity to 
transfer the machine's weight alternatively from and away 
from the drive axle. When operating with mounted imple-
ments this is further varied according to the load being 
carried on the linkage - with spreaders and sprayers 
weight will gradually reduce as spreading progresses and 
this may reduce traction. Lifting mower units may also 
effect stability - for better or worse - according to the situ-
ation. 

With four wheel drive the situation is radically different. 
Not only is there almost double the (controlled) ground 
contact area but operating either up or downhill causes no 
loss of weight from drive axles - thus no measurable loss 
of traction. As a result 4WD should be twice as safe, it 
isn't! When control is lost the consequence will be faster 
and more violent. Four wheel drive machines seldom have 
any more braking than 2WD so they are only safer while 
4WD is engaged. Some tractors have badly located 4WD 

engagement levers which can be accidentally knocked out, 
while some (worn) levers drop out of gear in set circum-
stances. In addition some early hydraulic engagement sys-
tems return to 2WD upon loss of pressure, however this is 
caused, be it due to stopping, stalling, low engine revs or 
very low oil pressure. True hydrostatic drive should give 
the best control as this keeps almost equal braking on all 
wheels, however hydrostatic drive is seldom the favoured 
system on hills because of its lesser efficiency - you need 
plenty of revs to move at all. 

The other danger with 4WD is that of becoming too 
ambitious. Four wheel drive - with traction tyres - in ideal 
conditions will tackle a 1:1 slope. However the least slip 
and it is likely to turn across the slope - and roll. With 
worn or turf tyres the grip may be less than half of this, 
whilst if the ground is hard and the grass damp it will be 
significantly less again - so in practice the safe limit even 
with 4WD may be 1:2.5 or less. As with 2WD much 
depends upon weights and load: tow a trailer or carry a 
load on the linkage and the weight distribution changes 
radically. 

Agricultural tractors will roll sideways remarkably easily 
if driven too fast round a corner or with a raised mounted 
implement or load, especially with loose check chains. In a 
tilt test the tractor may be stable to about 1:1.5 with this 
easily improved by setting the wheels to maximum track 
(or adding duals), however no driver (well, almost none) 
will feel safe at over about 1:2.5. Furthermore, it is almost 
impossible to retain directional stability at over this slope -
most tractors and mowers slide away, and even if they 
don't there is likely to be considerable damage to the turf. 

In contrast there are specially adapted 'tractors' for steep 
slopes - such as the Aebi Terratrac - which are 14 

LET US GIVE YOU THE EDGE 
THESE CLUBS ALREADY HAVE IT! 
• Carnoustie Golf Links 
• Cawdor Golf Club 
• Chirk Castle Golf Course 
• Collingtree Leisure 
• Crompton & Royton Golf Club 
• Delapre Golf Complex 
• Ely City Golf Club 
• Gleneagles Hotel 

• Goring & Streetley 
• Haggs Castle Club 
• Harpenden Golf Club 
• Kinross (Green Hotel) 
• Leek Golf Club 
• Lingfield Park 
• Massereene Golf Club 
• Mere Golf & Country Club 

• Muirfield (Gullane) Golf Club 
• Ormonde Fields Golf Club 
• Ponteland Golf Club 
• Royal Ashdown Forest Golf Club 
• Royal Dornoch Golf Club 
• Royal Liverpool Golf Club 
• Rye Golf Club 
• St Andrews 

• Slaley Hall G&C Club 
• South Moore Golf Club 
• Tehidy Park Golf Course 
• Washington Moat House 
• Whitecraigs Golf Club 

42" capacity Mower Cylinder and Bottom Blade Grinding 
Machine. A truly 'precision' grinder, built to last half a cen-

tury. Used and preferred by Professionals. 

SATISFIED CUSTOMERS 
"The Juno is an essential piece of 
equipment for any golf course work-
shop." Mr. Alistair Connel, Course Manager, 
Cawder Golf Club. 

"It is the best piece of machinery this 
course has ever invested in, a fine 
machine that I would recommend to 
anyone." Mr. John Bashford, Head Green-
keeper of the Green Hotel Golf Course, The 
Kinross Estate. 

"A quality machine that gives a superb 
finish to our cylinders, and saves 
money." Mr. Derek Green, Head Green-
keeper of Royal Liverpool Golf Club. 

Cylinder and Bottom Blade C 
will accommodate every make and 
type of Professional and Domestic 
cutting cylinders and soleplates. Sim-
ple to operate, fast changeover from 
cylinder to bottom blade grinding. 



Struggle 

• The author, Hugh 
Tilley, is a journalist 
who special ises in 
amenity and turf 
machinery. He used 
to be a specialist 
instructor on "safe 
driving on steep land" 
wi th the Agricultural 
Training Board and 
maintains that most 
unplanned events 
- i.e. going out of 
control - should be 
total ly predictable. 

1 2 d e s i g n e d with particularly low centres 
gravity and wide track width as well as a low 

lg position. Such specialist machines are too 
expensive for the limited areas of steep bank on most 

golf courses, however there are a number of contractors 
using them on motorway and reservoir banks and it may 
be cost effective to bring one of these in occasionally. 

Less expensive are a number of pedestrian machines and 
while these may be less popular with staff they must be 
safer and more efficient than most other options. Some of 
the essential requirements for slope work are a low centre 
of gravity, good balance, independent wheel drive/brakes, 
wide set wheels and/or dual/cage 
wheels, slope adapted engine (so that 
oil keeps circulating) and a dead-man 
stop control. These requirements 
restrict the field but then only such 
machines are designed to operate at 
the more extreme angles in the region 
of 1:2 or more and to do the work by 
the hour without damage or danger. 
More restricting may be the choice of 
cutting units - very few machines 
offer a full range including cylinder, 
rotary and flail - the most usual 'head' 
being a reciprocating cutterbar. For 
slopes of up to 1:2.5 many conven-
tional pedestrian mowers will often 
suffice, however the operator must be 
vigilant and the machine must not be 
so heavy that he has trouble control-
ling it. 

For smaller areas of extreme slope 

the use of hover mowers has been general, the advantages 
being the two-stroke design giving lighter weight and no 
lubrication or fuel supply problems, with many manufac-
turers now supplying extension handles. In practice green-
keepers tie a rope to the handle and use the machine in 
this potentially dangerous way. A safer option is to use a 
brush cutter, preferably of the knapsack type, with the 
appropriate grass head and skid or height support. 

In the end, no matter how pleasing a course may be to 
view or play, it is vital that it can be maintained with com-
plete safety - even if this means capital investment to set it 
up 'right'. 

Turf Machinery Ltd 

Machinery to the Professionals 
W e d g l e n Indus t r ia l Es ta te . M idhu rs t . W e s t S u s s e x G U 2 9 9 R E 
Tel. ( 0 7 3 0 ) 8 1 5 7 7 5 . Fax : ( 0730 ) 8 1 5 8 4 4 

THIS MONTH'S MACHINERY SELECTION 
Coremaster 
Cushman truckster 3w - Petrol - choice 
Cushman Greensaver 
Ford 1210 c/w Front Loader and Back Hoe 
Four wheeled Leaf Trailer (tipping) 
Howard Price 1040 Rotary 
Jacobsen 422D 4WD Flail (ex-demo) 
Modus T MT 48 complete with accessories 
Ransomes 180D Floating Heads 
Ransomes TM 80 
Ransomes 171 Greens Units only 
Ransomes Certes - choice (new engines) 

Ransomes Super Certes 
Ransomes 214 Magna 
Ransomes H/D 5 
Ransomes 340TG Magna - choice 
Ransomes Towed Gangs - choice 
Ryan 5 Greens Air MklV 
Ryan Turf Cutter 
Shop-soiled McConnell Aeration Equipment 
- selection 
Sisis Auto-Roll 
Twose Triple Roller 

JACOBSEN 

TURF EQUIPMENT 

PRICES AVAILABLE ON REQUEST 
NATIONWIDE SPARE PARTS 

SERVICE 
For all main brands of 

professional machinery 
Main dealers for Allen - Easy Picker - Iseki - Jacobsen - Woods 

We buy and sell - always willing to take part exchange 

/ • S P E C I A L 
Ransomes 350D 
Floating Heads 

I complete with cab 
I P.O.A. 
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