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Modern designs build more reliability 
into these big-tire vehicles; 
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Y O U ' V E B O U G H T your first 
rough terrain forkl if t . Tied up is a 
purchase price of at least $12,000, 
possibly as much as $30,000. For 
that price you expect to get a full 
day 's use on the j o b site, at the 
lumber yard, saw mill, o rchard , or 
sod fa rm. 

You can get this full use and you 
c a n c o n s e r v e o p e r a t i n g c o s t s 
th rough a variety of means. Opera-
tor t raining is one, preventive main-
tenance — regularly pe r fo rmed — is 
another . These means are related. 

Preventive main tenance is par-
ticularly helpful in budget ing and 
forecasting of opera t ing expenses, 
because the problem with rough ter-
rain forklif ts , historically, is opera t -
ing costs. One reason is opera t ion: 
light construct ion users go to con-
siderable effor t to hire experienced 
dozer, loader and backhoe opera-
tors, but of ten anybody who can 
start a forkl i f t is allowed to use it. 
Another reason is improper service: 
owners send their mechanics to 
m a n u f a c t u r e r s ' s choo l s , l ea rn ing 
how to take care of big construc-
tion machinery. In contras t , a lmost 
no one t rains a forkl if t mechanic. 
Unskil lful opera tors and mechanics 
really can create excessive opera t -
ing costs, primari ly in the fo rm of 
excessive machine downt ime . 

Why people are so casual abou t 
caring for this equ ipment isn't cer-
tain, o ther than rough terrain fork-
lifts are basically similar to the com-
mon t rac tor . Therefore , many own-
ers may feel "everybody knows how 
they ope ra te . " 

A second possible reason is re-
lated to the intense use of these ma-
chines: unloading materials . A truck 
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arrives with a load, so a worker is di-
rected to use a forklif t to unload. T o 
get what he needs he looks for a 
forklif t . Unde r such an arrange-
ment , who ' s responsible for getting 
best service f rom the forkl if t at best 
possible cost, or even keeping it run-
ning? 

A careful preventive mainte-
nance (PM) p rogram for rough ter-
rain forklif ts can pay off with a sur-
prising improvement in equ ipment 
reliability, a significant extension of 
useful and economical service life, a 
means of forecasting replacement , a 
reduction in service costs and a 
marked gain in product ivi ty . Here 's 
why. 

Today ' s rough terrain forkl if t is 
designed as an al l -purpose machine 
with use objectives keyed to creat-
ing a high product ivi ty machine 
which is economical , serviceable, 
safe and easy to opera te . Forkl i f t s 
are now being designed with power 
trains, hydraulics systems and in-
creased load stability which are un-
ique to this equ ipment . These are 
designed as integral units and not as 
add-on a t t achments to existing trac-
tors. This means they are, first of all, 
more expensive. Yet, because they 
are unit-designed for specific appli-
cations, they are also more suited to 
the required jobs . If mainta ined 
properly, these machines will surely 
give max imum return on invest-
ment , th rough reduced downt ime 
and increased service life. 

Start with Discipline 
There ' s no magic fo rmula to pre-

ventive main tenance p rograms . You 
simply must follow procedures out-
lined in the opera to r ' s manua l at the 
intervals designated by the manu-
facturer . These r ecommenda t ions 
are based on years of experience — 
both good and bad . Localized or 
special condi t ions may sometimes 
require a reduction of service inter-
vals f r o m f ac to ry r e c o m m e n d a -
tions, however, it is poo r economy 
to extend service intervals beyond 
the m a n u f a c t u r e r s r e c o m m e n d a -
tions. 

There are 11 ma jo r areas where 
forklif t PM is of ten t imes neglected. 
Yet, all have specific means of con-
tr ibuting to lower opera t ing costs. 

1. Engine lubrication neglect is 
disastrous. Al though today ' s oils are 
marvels of efficiency compared with 

those in the past , they are still af-
fected by heat , cold, dust , fuel con-
taminat ion and oxidat ion due to ex-
tended service intervals. 

Recommended lubricant levels 
must be mainta ined and the lubri-
cant changed at designated inter-
vals. There ' s an old cliche tha t 
lubricating oils don ' t wear out , but 
very few people in the service busi-
ness believe it. High tempera tures 
cause oxidat ion, piston ring blow by 
causes fuel con tamina t ion , and dirt , 
which escapes the filters, adds to the 
lubricant con tamina t ion . All this 
means engine oil and the filter must 
be changed regularly. 

In many si tuations, lubricant , 
fuel and air inlets also need pro-
tection f rom foreign material intro-
duct ion due to vandal ism. This last 
item is especially t rue a round the big 
city j o b sites. 

2. Oil must be chosen with care. 
Manufac tu re r s of machinery specify 
both the API service grade of oil and 
S A E oil viscosi t ies fo r v a r i o u s 
t empera ture ranges. Their recom-
mendat ions are based on experi-
ence with the products . Depar t f rom 
these recommenda t ions and you 
have a cost s t imulant . You can ' t 
choose lubricants by hunch . A low 
viscosity engine oil used dur ing high 
ambient tempera tures , or a viscous 
hydraulic fluid used dur ing cold 
weather is a misapplicat ion and can 
create ma jo r b reakdowns . 

3. Electric starter motors, espe-
cially on diesel engines can be a 
source of high costs. Many starters 
are ruined in this way: an opera tor 
will a t tempt to start a machine 
which is out of fuel. A machine, 
which has run out of diesel fuel, is 
refueled wi thout having the en-
trained air bled out of its injection 
system. Of course, the engine won ' t 
s tart . Engine starters may draw in 
excess of 100 amps of bat tery cur-
rent. The heat resulting f rom ex-
tended effor ts to start can be ex-
tremely destructive to internal con-
nections and wire insulat ion. This is 
w h y m a n y o p e r a t i n g m a n u a l s 
specify: " D o not crank an electric 
starter more than 30 seconds with-
out allowing a two-minute cool 
down per iod . " 

S t a r t i ng p r o b l e m s a re o f t en 
c rea ted by i m p r o p e r fue ls . F o r 
example, a N o . 2 diesel fuel in sub-
zero tempera tures can clog the in-
jection p u m p and filters. 

4. Hydraulic systems can be 

harmed with costly results. A. Prob-
ably the worst enemy of hydraul ic 
systems is dirt in areas of close tol-
erance. In modern valves, clear-
ances of 0.0005 inch between valve 
spool and valve body are not un-
c o m m o n . While modern filters are 
capable of removing some contami-
nants of this particle size range, they 
can ' t remove them all. When hy-
draulic filters are not changed as 
recommended , the filters may load 
up. Then the filter bypass permits 
con taminan t s to go th rough the hy-
draulic system and the resulting ac-
tion increases critical clearances. 

A sticking valve spool is of ten an 
indication of severe oil con tamina-
tion. A service mechanic can recog-
nize this problem, because if he 
cleans or changes a valve wi thout 
changing the con tamina ted oil, the 
valve spools will stick again. 

In hydraulic pumps , con tamina-
tion tends to increase the clear-
ances, allowing oil to slip by the in-
ternal parts , thus creating heat . 

B. Heat is probably the second 

Got a problem with 

N 
Sand in your water . 

Now there's an easy, low-
cost way to take sand out of your 
water. With a Laval Separator. 
There are no screens, no filters, 
no backflushing, no maintenance 
or cleaning. Just results. 

There's a Laval Separator for 
every purpose. For farms. For 
sprinkler systems. For schools. 
For irrigation systems. For sub-
mersible and turbine pumps. For 
industry. For you. Whoever you 
are. Write us now and we'll send 
you complete information 
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Hypro 
sprayer 
pumps 
Choose from a wide range of pump 
designs and materials to suit your 
requirements: cast-iron, Ni-Resist 
and bronze pump housings... 
even nickel plating on piston pumps. 

PISTON PUMPS 

ROLLER PUMPS 
Choice of rubber or nylon rollers 

Series 6 3 0 0 
6-Rollers 
6.9 gpm at 100 psi 
6 gpm at 200 psi 
4 hp gas engine 

Series 7 5 6 0 C 
8-Rollers 

10 gpm at 200 psi 
with 4 hp engine 

Write for complete pump catalog or request 
pump recommendation for your need. 

A division ol Lear Siegler. Inc. 

347 Pifth Avenue NW, St. Paul, Minnesota 55112: 

most destructive thing in the hy-
d r a u l i c s y s t e m b e c a u s e h i g h 
temperatures tend to oxidize hy-
draulic oils, thus breaking down 
lubricity. Hot oil becomes thinner, 
thus increasing "s l ippage" through 
pumps which heats the oil even 
more, at high working pressures. 

Hydrau l ic prevent ive mainte-
nance, however, is simple, consist-
ing of regular filter changes at speci-
fied intervals, the use of the proper 
hydraulic oil, keeping oil coolers 
and the outer surfaces of reservoirs 
clean. In all cases, oil must be stable 
t h r o u g h o u t t h e r e c o m m e n d e d 
temperature range and have a high 
resistance to oxidation and foam-
ing. Since hydraulic oils also dete-
riorate they should be replaced at 
recommended intervals. 

C. Water or air in a modern hy-
draulic system is easily recognized as 
the oil will generally have a "mi lky" 
appearance. To determine whether 
the culprit is water or air, drop a 
couple of drops on a red hot metal 
surface; if it spatters then it's water, 
if it just smokes then it's air. Water 
may clog the filter, causing some un-
ique problems which vary depend-
ing on the system. Most hydraulic 
filters have a low pressure bypass 
valve. When the fil ter becomes 
clogged, this valve opens and the oil 
goes around the filter, thus causing 
loss of filtration. 

5. Tampering with hydraulic 
relief valves can cause problems. Hy-
draulic system relief valves have sev-
eral functions. Primary of these is to 
limit the pressures in the circuit to a 
nondestructive level. Raising the re-
lief valve pressures above the manu-
facturer 's designated level may tem-
porarily give increased lift capacity, 
but this often proves to be false 
economy in termsof increased main-
tenance and major breakdowns. A 
broken pump center ring is a sure 
indication of excessive operating 
pressures. This may be due to a 
readjusted or stuck relief valve, or it 
may be due to the wrong viscosity 
oil used in cold temperatures. 

6. Tires don't just run and run; 
planned tire care helps conserve 
equ ipment costs and get bet ter 
equipment use. Modern tires are ex-
cellent in terms of puncture-proof-
ing and resistance to abrasion and 
cuts, but they can be damaged on 
c l u t t e r e d w o r k s i t e s . T h e b e s t 
prevent ive tire ma in t enance in-

volves an operator who looks where 
he's going before he gets there. Re-
placement tires of lower ply rating 
are often times costly due to in-
creased downtime f rom flats or fail-
ures. 

7. Electrical maintenance — a 
field of its own — starts with batter-
ies. Today 's batteries have excellent 
service life if properly installed and 
serviced at regular intervals there-
after. A new dry charge battery 
should be slow charged until the 
specific gravity doesn' t change over 
an hour period, after adding electro-
lyte. It is false economy to use a new 
dry charged battery without this 
procedure, because at installation 
the battery is probably not fully 
charged. It possibly never will be 
fully charged, considering that inter-
mittent use of a forklift will not pro-
vide the additional charge needed. 

Fast charging a new battery is 
r i s k y , b e c a u s e r e s u l t i n g h i g h 
temperatures can easily damage the 
cell structure. 

Batteries need regular mainte-
nance. The electrolyte level must be 
kept above the top of the cells to 
prevent sulfating of cells, which re-
duces the output capacity. Water, 
too, must be chosen with care. 
Many factory service people believe 
distilled water is still the best addi-
tive to put in a battery. 

Excessive need to add water to 
bat ter ies indicates overcharg ing , 
suggesting a voltage regulator prob-
lem. A charge voltage in excess of 
approximately 15 volts will cause 
water loss, however, this varies with 
ambient temperature. While you 
can't adjust many of the new solid 
state regulators, there may be a 
loose or corroded connection caus-
ing a voltage drop between the alter-
nator or battery and the regulator. 

An of ten neglected electrical 
maintenance item is keeping the 
alternator drive belt tensioned prop-
erly. If this belt is loose, the alterna-
tor may not be delivering enough 
output to a partially discharged bat-
tery to recharge it. 

8. General cleanliness pays off by 
preventing hydraulic, fuel, or trans-
mission contaminat ion. By wiping 
off the filler cap and the filler neck 
before lubricants or fuel are added, 
you avoid adding external dirt. 

Hydraulic reservoirs are also 
heat exchangers . An oi l -coated 
reservoir attracts dirt, creating an 
insulated coating and so loses its 

Series 5 4 0 0 
4-Cylinder 
25 gpm output 
at 600 psi 

Series 5 2 0 0 
Big Twin 

10 gpm output 
at 400 psi with 

6 hp engine 



efficiency. If a forkl i f t has a sepa-
rate heat exchanger or oil cooler, 
they also must be kept clean, but not 
by means of a water hose. Steam 
cleaning or air-pressurized solvent 
will cut any oil film and clean away 
the dirt . 

9. Fuel choice and fuel storage 
are important in forkl i f t opera t ion 
and maintenance . Even in view of 
current fuel costs, a few precaut ions 
can pay off in te rms of decreased 
maintenance costs on your forkl i f t . 
Keep your fuel s torage t anks full, if 
at all possible. A full tank does not 
allow condensat ion — a cause of 
wa te r c o n t a m i n a t i o n . Recogn ize 
that dur ing fuel shortages, the avail-
able fuel may be less than premium 
quality, so use an inlet filter to pre-
vent vehicle tank con tamina t ion . In 
addi t ion, change fuel filters or drain 
the sediment bowl at more f requent 
intervals, part icularly if you do get 
some low grade fuel. Because a 
given fuel supplier may be low on 
fuel, levels in s torage t anks may be 
d r a w n d o w n lower t h a n usua l . 
Therefore , any rust particles or any 
kind of con tamina t ion in the bot-
tom of the tank , may be passed into 
the tank t ruck, bringing fuel out to 
the j o b site. 

By changing engine fuel filters at 
more f requent intervals you save the 
heart of your diesel engine: the injec-
tion p u m p . It is wor th the small 
addi t ional expense to keep an ade-
quate supply of fuel filters on hand 
especially in view of current service 
par ts shortages. 

10. Engine radiators can't handle 
much exterior dirt. If outs ide fins or 
tubes become coated with oil, dirt , 

or anything which reduces cooling 
efficiency, engine tempera tures will 
go up, leading to reduct ion in power 
and possibly complete failure if not 
corrected. Steam clean the radia tor , 
or blow off with pressurized air sol-
vent if there is oil involved. Simple 
dirt can be cleaned with hot water 
on an air hose. 

11. Forklift masts need their own 
brand of care. Lack of lubricat ion 
will reduce service life on rollers and 
rails. However , mast rails used in an 
abrasive envi ronment should be 
kept clean and dry to prevent accel-
erated heat due to grit entering the 
rail lubricant . 

Don't Neglect The Operators 
Opera to r s need to recognize sev-

eral ma jo r differences between a 
forklif t and other equ ipment that 
they may have been operat ing. 

1. They may have a 1500 lb load 
30 ft in the air. At this t ime, the 
forklif t must not be driven. Sudden 
movements under these kind of con-
dit ions could cause undue stress or 
strain on the mast s t ructure . 

2. With a mast at full extension, 
a forklif t is an unstable s t ructure . 
Therefore , an opera to r must have 
his load properly centered on the 
forks so there will be no load shift-
ing. 

The opera tor of a forkl i f t can 
prevent ma jo r b reakdowns in three 
ways: 1. He avoids the need for un-
necessary m a i n t e n a n c e t h r o u g h 
proper opera t ion . 2. He is the eyes 
and ears for those who per form 
maintenance or repairs he cannot do 
himself. 3. He can also do a few sim-
ple things on the spot such as check-
ing lubricant and coolant levels, 
t ightening loose bolts or hydraul ic 
connect ions, etc. 

The skilled opera to r notices and 
reports unusual opera t ing condi-
t ions, such as changes in engine 
sounds, a jerky mot ion of the mast , 
the forklif t may not advance or back 
up as easily as previously. These 
problems are of ten t imes not recog-
nized by main tenance personnel . 

In summary , forkl i f ts should not 
be neglected. They ' re not an ex-
pendable device, but an impor tan t 
tool and it costs money to buy and 
maintain them. How much forkl if ts 
cost to opera te is variable. How-
ever, these costs can be minimized in 
the hands of thought fu l owners, 
opera tors and knowledgeable ser-
vice personnel . 

Stanley 
Information 
Service 

Model 
2 6 3 H R 

STANLEY HYDRAULIC 

Pole-Type Chain Saw 
Trims high—trims fast. Powered off 
tractor or orchard lift hydraulic sys-
tem. Up to 18" cutting bar. Choice of 
2 pole lengths for zippy trimming in 
high, hard-to-reach places. Quiet, direct 
drive. 

STANLEY HYDRAULIC 

ircular Saw 
A high powered cutting tool. Per-
fectly balanced—easy to use. Light-
weight (under 6 lbs.) Vibration free. 
Less operator fatigue. Long reach—cuts 
fast, clean. Full 3" cut. New insulated 
handle for heat protection. 

STANLEY HYDRAULIC 

Pruner 
New 360° Swivelhead. Full power on 
both cut and retract strokes. Powerful, 
sharp jaws cut cleanly, quickly. 2"-plus 
cut. No fatigue. No bruising or crush-
ing. Seven models—up to 7' reach. New 
insulated handle. 

STANLEY 
helps you do things right 

STANLEY HYDRAULIC TOOLS 
DIVISION OF THE STANLEY WORKS 
(Formerly Ackley Manufacturing Company ) 
13770 S.E. Ambler Road 
Clackamas. OR 97015 

Name 

Add ress 

A rough terrain forklift needs its own 
brand of tender loving care. Some of this 
care includes frequent cleaning and 
lubricating of the mast chain. 

City_ 
Zip-

_State_ 


