that healthy bark is in contact with
sound wood at the margins of the
wound. Usually this means enlarg-
ing the wound, in the shape of a
lens.

Then do everything possible to
increase the vigor of the tree.
Properly prune dead and dying
branches; fertilize and water the
tree; and thin out less valuable com-
peting trees. After all these steps

ABOVE: Four l-year wounds on a red
maple tree after treatment with wound
dressings. Left to right: untreated; as-
phalt-base dressing; orange shellac; and
polyurethane varnish. BELOW: Dissec-
tion of wounds shown above reveals dis-
colored wood. Studies of 160 wounds on
40 red maple trees after 4 years indicated
that none of the wound treatments re-
duced the amount of discolored and de-
cayed wood.

A wound on the base of a red mapley
tree. Trees do not repair or replace wood
injured by wounds. The injured wood is
walled off or compartmentalized. After a
tree is wounded, f;elp it to help itself by
doing everything possible to increase its
vigor. This will bring about faster com-
partmentalization of the injured wood.
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have been taken, you can apply
some wound dressing — only to
indicate that someone has treated
the tree.

Too often people think that trees
are so big and strong that they can
withstand anything. Not so. The
wounding of city trees is a serious
problem now, and it will get no
better unless something is done. One
thing we can do is to develop sound
tree-maintenance programs, using
new information and new tools that
have come from recent research on
wounds and decay.

Selected References

The processes that lead to dis-
coloration and decay within living
trees are complex. Research is still
being carried on to better our under-
standing of these processes. For more
technical details, we suggest the
following publications:

Shigo, A. L. 1967. Successlions of organ-
Isms In discoloration and decay of
wood. Int. Rev. For. Res. 2: 237-299.
Academic Press, New York.

Shigo, A. L., and W. E. Hlllls. 1973, Heart-
wood, discolored wood, and micro-
organisms In living trees. Annu. Rev.
Phytopathol. 11: 197-222.

Shigo, A. L., and E. vH. Larson. 1969. A
photo guide to the patterns of dis-
coloration and decay In llving
northern hardwood trees. USDA For.
Serv. Res. Pap. NE-127. 100 p., lllus.
Northeast. For. Exp. Stn., Upper Dar-

by, Pa.

Shigo, A. L., and A. Shigo. 1974. Detection
of discoloration and decay In living
trees and utllity es. USDA For.
Serv. Res. Pap. NE-294. 11 p., lllus.
:on;nm. For. Exp. Stn., Upper Dar-

y, Pa.

Shigo, A. L., and C. L. Wilson. 1971. Are
wound dressings beneficlal? Ar-
borist's News 36: 85-88.

CHIPPER (/rom page 14)

and a wedge which matches the
taper of the knife. As the wedge is
drawn down by its bolts, the flat side
of the knife is pushed against the
cutting cylinder, and the tapered
side is locked against the wedge with
no means of escape. Most of the
above systems are resharpenable,
adjustable and easily changed. Ad-
justments after sharpening are usu-
ally made by increasing the height of
two setscrews beneath each knife,
until proper clearance from the cut-
ting bar is obtained.

Several other knife systems are
also offered. One uses 12 or 16 indi-
vidual knives, firmly secured with
wedges. This system places its knives
in a staggered pattern around the
cutting cylinder; the knives are
sharpened on both ends and are
easily changed. Another straight-
knife design has V-grooves cut in the
back of the knife which match
grooves cut into the cutting cylin-
der. Gib screws, between the knife
and opposite side of the knife slot,
exert pressure upon the knife and
grooves, which effectively prevents
any knife movement under operat-
ing conditions. This system also pro-
vides for easy knife changing. When
working with knives of any system,
it should be understood that they be
handled with a cautious attitude.

As previously mentioned, cut-
ting cylinder diameters vary from
11%" to 16.”The reason for these
variances is power. Chipper engines
deliver a pre-determined amount of
power to the cutting cylinder
through a V-belt drive, with very lit-
tle difference among competing ma-

Take the guesswork out of turt

Diagnostic Aid from

Many turf insect larvae are night feeders, so the
first evidence of their activity frequently is damaged
turf. Diagnostic Aid, applied to turf as directed,
causes insects to emerge to the surface within
10 minutes. They can be identified and counted
to determine the level of infestation and whether
an insecticide should be applied. It also can be
used after insecticide application to measure the
No 9581 control obtained.

Net Weignt 2 Pounds

Proxol 80 SP

Insect control

INSECTICIDE Proxol* 80 SP Insecticide from 1¥=<]

P s
P e e Proxol is the one insecticide developed especially for use on fine turf and ornamentals.
T e

Sod webworms and cutworms are two major groups of turf insects controlled by Proxol.
It is estimated that each sod webworm larva can chew up 20 square inches of turf
in its average life span of 20 to 40 days; the cutworm larva can devour up to 36 square
inches. With 300 to 500 larvae generated from each adult in a period of 10 to 21 days,
it becomes apparent why early detection and control are desirable. Using Diagnostic
Aid and Proxol together lets you program insect control.

*Trademark

One bottle of Diagnostic Aid FREE in each case of Proxol 80 SP.

mco Division of The Upjohn Company, Kalamazoo, Michigan 49001
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chines, since the same engine sizes
are used by most chipper manu-
facturers.

Several machines on the market
utilize a small diameter (112") cut-
ting cylinder, which does not, of
itself, have enough weight to main-
tain the power required when chip-
ping medium or large-size limbs. To
increase this cutting cylinder’s
power, a large weight, called a fly-
wheel, is attached to one end of the
cutting cylinder’s shaft. As the unit
reaches its optimum operating
speed, the flywheel acts as addi-
tional mass added to the cutting
cylinder and supplies extra power to
complete the chipping process.

An alternative approach to the
above method of construction is
found on a number of chippers.
Instead of having a small-diameter
cutting cylinder and a flywheel, a
larger diameter (14-16 inches) is
used. The torque required to
successfully complete the cutting
process is within the cutting cylin-
der itself, thus accomplishing an
objective — all of the weight needed
for cutting is safely placed directly
behind each knife, allowing maxi-
mum power from the engine with
less recovery time, and maximum
power usage because the full
amount of weight required is be-
hind each cut.

Wood, once it is chipped, must
be removed from the chipper as
quickly as possible to accom-
modate more wood being fed in.
This phase of the operation is usu-
ally done in one of two ways — with
a separate fan-type blower attach-
ment, or by the integral blower ac-
tion of the cutting cylinder itself.
Most small-diameter cutting cylin-
ders can discharge chips from
medium diameter branches through
their own integral speed, at a re-
stricted distance, but require extra
assistance with heavy foliage, small
branches and large limbs due to a
low peripheral speed. This extra
assistance is usually supplied by a
fan-type blower attached to the
chipper shaft after the flywheel is
mounted. The blower provides a
considerable amount of air move-
ment which aids the chip movement
initiated by the cutting cylinder’s
rotation, and will, in most situa-
tions, eliminate chip build-up in the
discharge chute.

Most large-diameter cutting
cylinders have a high peripheral
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One piece of equipment for a variety of underground job requirements —
the Ditch Witch Modularmatic concept. Interchangeable modules can
equip Modularmatic vehicles to perform up to 11 different underground
and related job assignments. You get more for your equipment dollar and
you get more equipment potential and flexibility. There are four Modular-
matic models to choose from, in power ranges from 30-HP to 100 HP.
Modules allow you to equip your basic vehicles for selected trenching
requirements, restoration, vibratory plowing, combination trenching and
plowing capability, backhoe work, loading, horizontal boring and pave-
ment breaking work. Buy the Modularmatic vehicle and modules you need
now; add other modules as needed. Today, it's more important than ever
to get the most for your money. And, that's why, today, the Modularmatics
make more sense than ever!

Vibratory Plow

Ditch Witch . . . equipment from 7 - to 195-HP.
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CHARLES MACHINE WORKS, INC.

“Ask the man you see wearing this
emblem how Ditch Witch Makes Sense for you!" P.O. Box 66
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speed, which imparts the actual
mass, or weight, and speed of the
cutting cylinder to the chip itself.
Thus, for a few seconds, the chip has
the same weight and speed of the
cutting cylinder which creates an in-
tegral blower action. This power
carries the chip out the discharge
chute in most situations, whether
large, medium or small material is
fed into the chipper. A satisfactory
discharge distance is obtained with
the large-diameter cutting cylinder,
while chip build-up in the discharge
chute is held to a minimum. The
most efficient means of discharge
with a large cylinder is made with
the use of a seal bar to provide maxi-
mum removal of chipped material.

Material to be reduced is intro-
duced to the cutting cylinder by
means of a feed chute located at the
rear of the machine. Feed chutes are
also referred to as feed tables, feed
platforms or feed aprons, and are
available in two configurations —
straight and folding. The straight
feed chute design is best suited for
applications not requiring a great
deal of maneuverability, such as

.

. . e =
A chipper can, conservatively, reduce five to eight truckloads of brush and branches to one
truckload of chips; free as many as four men for other work assignments; provide a good
bio-degradable substance for soil structuring, weed control, ground cover and mulch. But
purchasing an over-or-under-powered unit or one not heavy duty enough Sfor your type of
work can result in just as many negative aspects.
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right-of-way maintenance, street
trimming, or street pickup. The
folding feed chute design has gained
in popularity because it can be
folded in half, creating an effective
barrier against vandalism and urban
trash accumulation in the feed area
of a parked chipper. The folding
feed chute, when closed, reduces the
overall towing length of the chipper
by about 30 inches, allowing for
more maneuverability in tight areas.

Feed chute bottom, top and
sides are required by OSHA to be
designed to prevent operator con-
tact with the cutting cylinder,
knives, or blower blades under nor-
mal operating conditions. It is the
equipment owner’s responsibility to
insure that his equipment is in good
condition and compliance with these
standards. It is the operator’s
responsibility to use the machine in
accordance with national, state, and
local safety standards, as well as the
manufacturer’s recommended
operating methods.

Once the wood is past the feed
chute, and through the cutting cylin-
der, it is exhausted by means of a
discharge chute, which is available
in two designs — straight or round.
The straight discharge chute will
place chips in one direction —
straight ahead, but usually incorpo-
rates a deflector, or bonnet, at its far
end to direct the chip flow up or
down. Some straight chutes are
available with an attachment for
directing chip flow to the right or
left as well.

Round discharge chutes are de-
signed to allow the chip direction to
be quickly and easily changed from
straight ahead to any position within
360°. They also include an adjust-
able bonnet and the added feature of
being adjustable for height, to allow
for varying chip box heights when
one chipper is used with several
trucks.

All chippers’ discharge chutes
will plug up with material at one
time or another, for a variety of rea-
sons. The most common reasons are
incorrect engine RPM (running too
slow), worn throttle controls, im-
proper engine governor and linkage
maintenance, incorrect angle used
when knives are sharpened, dull
knives or worn cutting bar. Never-
theless, a plugged chute is an in-
convenience, and most chipper
manufacturers have made pro-
visions for cleaning out their dis-
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charge chutes. Some chutes have
hinges in the middle and can be
folded back for cleanout. Others
have an access door in the side
which is simply opened to remove
whatever has caused a problem.
Access doors can also be used to in-
spect knife condition without having
to use wrenches or other tools. In
the interest of safety, it is strongly
recommended that no maintenance
work be performed on any chipper
until the engine is shut off, key
removed, and the cutting cylinder
has come to a complete stop.

In the final analysis, it should be
pointed out that all brush chippers
will chip wood. It is, however, to the
buyer’s advantage that he be aware
of the chipper which is best suited
for his needs. There are high-
production and low-production
chippers; long-life and short-life
chippers; and, of course, expensive
chippers and less expensive chip-
pers. Of the wide selection of brush
chippers on the market today, the
potential buyer can be assured of
finding several makes which will
prove to be inexpensive, low mainte-
nance, long-life and high-produc-
tion machines.

PROFILE (from page 16)

travel around the United States at-
tending meetings, visiting member
companies and collecting ideas for
redistribution to the rest of the
membership. I also stay on top of
the Washington scene and repre-
sent our membership there.

Therefore our role is to see to it
that our members are the most well
informed, up-to-date individuals in
the tree care industry. As a group we
have impact. The more numbers we
have the more weight we will carry.
We want to up-grade our profes-
sion as an industry and we can
better do this as a group than we can
individually.

There are many facets to todays’
successful commercial arborist. It is
our intent to provide as much input
to each facet of that commercial ar-
borist as we can!

WTT. What do you feel would be the
single most important step that the in-
dustry could take at this time?

A. Sadly enough, as technically
proficient as we are and as astute as
we are becoming as businessmen,
there is one ingredient that is lack-
ing; a professional image. We are as

unprofessional a group of pseudo
professionals as one would find any-
where. In the last sixteen months I
have traveled close to 50,000 miles
visiting tree companies in all parts of
the country from Maine to Florida
and West to California. I have seen
good tree work coupled with poor
business practices and good busi-
ness practices coupled with poor
tree work. I have seen abominable
customer relations and amateur
equipment. If I was an OSHA com-
pliance officer I would have writers
cramp. Our professional image
either doesn’t exist or has been so
maligned by unprofessional prac-
tices that it is beyond recognition.

With only a few exceptions, I
have yet to see a commercial tree
care company that has really put it
all together. Considering the volume
of information that management re-
ceives from trade association affil-
iations, trade publications and other
sources it really is shocking to wit-
ness some of the things that I have
seen.

It is imperative, if we have any
hope of creating and maintaining a
professional image, that we up-
grade our standards and meet those
standards with suitable manage-
ment and production practices.
Good practices mean more sales and
more profit. Professionalism is a
void in our image that must be
filled.

* Registered trademark of Hercules Incorporated

Kapco bags it!
NITROFORM*

organic nitrogen

-

HERCULE

INCORNPORNAT SR O

The quality Iong-lastm& or-
anic with guaranteed W.I.N
or predictable performance

Turf and Horticultural Products, Synthetics Dept.
Wilmington, Delaware 19899
STH74-5 AR
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Greenbelt Buys Moody, Nees

Greenbelt Industries Inc. has an-
nounced the purchase of Moody
Sprinkler Company and Nees Turf
Supply. A group of private investors
from within the irrigation industry
comprise the nucleus of the Green-
belt venture.

Jim Head, spokesman for the
Greenbelt group, has been named
President of Moody Sprinkler Com-
pany, Inc. Other Moody officers will
be A. C. *“Ade” Klinkenberg, Vice

President of Marketing, Rick
Green, Vice President of Pro-
duction and Leo Feuer, Sec-

retary /Treasurer.
“The goal of this group is very
simple,” says Head. ““We plan to use

the well established Moody organi-
zation and its fine reputation for
quality equipment as the foundation
to build a strong, highly com-
petitive irrigation manufacturer.”

In addition to expanding the ex-
isting turf market, Moody plans
rapid development of products in
the lawn and garden, agriculture,
hardware and international
markets.

Head, former owner of South
Orange Supply, a Southern Califor-
nia irrigation distributor, plans to
direct Moody Sprinkler toward a
program closely tied to its dis-
tributors.

Sevin 4 Oil carbaryl insecticide has re-
ceived federal registration for protec-
tion of spruce and fir foliage against
spruce budworm. The material will be
used operationally on one-half million
acres of Maine forests this summer.
Spraying began in early June and will
take two to three weeks to complete.

Some 20,000 acres of budworm
infested spruce-fir forests in Aroos-
took County, Maine were sprayed
with the material in June of 1974 as
a test. “‘Results showed good protec-
tion of foliage and that’s what we
were after,” said Dr. John Dimond,
professor of entomology, Univer-
sity of Maine.

Dimond explained that an im-
portant criteria of the test program
was to determine the economics of
various chemicals used. ‘‘Because
pulpwood is a low value crop,” Di-
mond said, “‘we were trying to deter-
mine the best material to use so that
we don’t apply any more chemical
than the minimum amount neces-
sary to keep those trees alive. We've
demonstrated that Sevin 4 Oil
works, and now we have to find the
most economical application rates.”

J. P. Cartier, Union Carbide
field development representative
for the Northeastern U.S., said
Sevin 4 Oil will be used operation-

Carbide’s Sevin 4 OIl Insecticide
Registered for Spruce Budworm

ally at a rate of 1 pound per acre.
Tests also will be conducted at lower
rates.

Sevin 4 Oil is a unique liquid for-
mulation of Sevin carbaryl insecti-
cide in a low volatile, nonaromatic
oil. This oil base formulation may
be applied as an ultra-low volume or
low volume aerial spray. The
material is particularly well suited to
large scale programs for control of
forest and rangeland insects, due to
its resistance to weathering and
wash-off by rain. This results in
longer residual activity on plant sur-
faces than Sevin wettable powder
formulations. Another advantage is
that the material needs to be applied
only once per season for budworm
control.

Dimond said the spruce bud-
worm is a very mobile insect that
now has established itself in most
forest lands in Maine, Quebec and
New Brunswick.

An estimated 185,000 cords of
the spruce-fir timber in the Maine
spray project area have already been
lost to budworm attack. This in-
festation has been increasing stead-
ily in eastern North America from
five million acres in 1963 to an esti-
mated 100 million acres now accord-
ing to Dimond.
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“As president of the National Arborist
Association, it is my privilege, with this
bronze plaque to dedicate this live Na-
tional Christmas Tree presented to the
American people by the National Arbor-
ist Association.” With these words NAA
president, Thomas A. Morrison, Wil-
mette, lll., (left) opened the ceremonies at
which a commemorative plaque was in-
stalled at the National Christmas Tree in
Washington, D.C. The occasion was ap-
propriately Arbor Day 1975. Pictured at
right is Bill Ruback of the National Capi-
tol Park Service who will be responsible
for the care of the tree.

OSHA Training Institute
Gets Improvement Award

Presidential Management Im-
provement Certificates for 1974
were awarded to the instructional
staff of OSHA Training Institute in
an award ceremony recently at the
facility in Rosemont, III.

The award, the only one pre-
sented to an element of the U.S.
Department of Labor for 1974, is
based on criteria requiring “‘achieve-
ments having an outstanding impact
on increased effectiveness in a vital
function of government, including
improved service to the public.”

Citing accomplishments of the
Institute faculty that made the
award possible, Assistant Secretary
of Labor John H. Stender, head of
OSHA, who presided at the award
ceremony, presented certificates to
eight faculty members.

Stender conveyed to those pres-
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ent at theeeremony the congratu-
lations of James T. Lynn, Director,
Office of Management and Budget,
Executive Office of the President,
who, in forwarding the certificates
for presentation, had noted that
“the significant achievements of these
individuals in improving organiza-
tional effectiveness set an outstand-
ing example for others in the Fed-
eral Government and reflect favor-
ably upon (the Labor) Depart-
ment.”

EPA Sets Use Agreement
For Noise Testing Lab

EPA announced recently that a
use agreement has been negotiated
with the National Aeronautics and
Space Administration whereby EPA
will use approximately 260 acres of
land and buildings located within
NASA’s Plum Brook Research
Center near Sandusky, Ohio, to con-
duct noise emission tests in connec-
tion with enforcement of new noise
control regulations.

The 1972 Noise Control Act re-
quires that EPA identify and set
standards for new products that are
major sources of noise pollution. In
order to provide a national refer-
ence test site and to avoid relying
completely on manufacturers’ tests
to determine compliance with the
regulations, EPA determined that it
would need a site of its own to con-
duct standardized tests for product
noise emissions.

In choosing the Sandusky site,
the Agency took into account such
things as weather conditions, am-
bient noise levels at the site, and the
proximity of the facility to places
where products to be tested are
manufactured.

To date, EPA has identified new
medium and heavy duty trucks and
new portable air compressors as
major sources for which noise emis-
sion standards are feasible. As pro-
posed, the EPA standards for these
products will go into effect in late
1976.

EPA is currently considering
noise regulations for tires, motor-
cycles, school buses, specialty and
light trucks, lawnmowers, auto-
mobiles, snowmobiles, bulldozers,
truck refrigeration units, garbage
compactors, and other products.
Limited simultaneous testing of
different products is foreseen in the
immediate future, but as more prod-
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ucts come under regulation, EPA
will expand the test facility.

EPA’s noise regulations are ex-
pected to affect many small
manufacturers who do not have

noise testing facilities or the finances
to construct them. Such manufac-
turers may wish to conduct their
product verification tests at the San-
dusky site.

Charles H. Cissel, vice president of Guardian Tree Experts and president of the Mary-
land Arborist Assoc., presents a plaque to Al Shigo, chief plant pathologist for the North-
eastern Forest Experiment Station, Durham, N.fl . The pgque reads gr Alex L. Shigo,
for dedication and superior service to the Maryland Arborist Association in the field of
tree preservation, 1975."”
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Watch for Our ASPA Special
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Landscaping, Horticulture
In Need of Tralned People

Arborists, florists, golf superin-
tendents, landscape contractors,
landscape designers, landscape
maintenance firms, nursery busi-
nessmen and related horticultural
enterprises are looking for young
people with training in horticulture
relating to production and land-
scaping.

With the current emphasis on
ecology and maintaining or im-
proving the environment, many
firms specializing in these areas of
horticulture are limited either in the
scope of services they are able to
provide or the quality of the service
by the lack of personnel with ade-
quate scientific horticultural train-
ing.

Thus, a number of horticultural
associations cooperated in a
national survey aimed at deter-
mining the expanding training op-
portunities available in these fields.
The survey was planned as a follow-
up to a similar one conducted in
1969. Participating in the current
survey were the American Asso-
ciation of Nurserymen, American
Sod Producers Association, Asso-
ciated Landscape Contractors of

*
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America, National Arborist Asso-
ciation, National Landscape Asso-
ciation, Sprinkler Irrigation Asso-
ciation and the Professional
Grounds Management Society.

Owners and managers of florist,
nursery and landscape horticultural
businesses, explained represent-
atives of the cooperating asso-
ciations, are becoming increasingly
aware of the improved training pro-
grams at the technical level leading
to certification or an associate
degree. At the college and univer-
sity level, some training institutions
are emphasizing more applied work
experience for those students plan-
ning to enter industry in contrast to
a curriculum for someone planning
a career in teaching or research.

In contrast to the earlier survey
which only attempted to reach these
training institutions offering a tech-
nical certificate or associate degree,
this survey also attempted to reach
those offering baccalaureate degrees
in similar horticultural specialties.
The survey was sent to 225 in-
stitutions in the U.S. and Canada.
Of these, 202 responded.

The survey lists the name and
address of the institution, the type of
certificate or degree offered, the
length of the training program,
whether or not a work/study or co-
op program is offered on an op-
tional or mandatory basis, and
whether or not instruction in
sprinkler irrigation is included in the
training program. In addition, the
survey requested the number of
students majoring in the specialty
areas and in general environmental
(ornamental) horticulture. The

specialty areas included were
nursery, landscape architecture,
landscape contracting, landscape

maintenance, general landscape,
turf grass, arboriculture, and flori-
culture.

Copies of this survey, entitled
National Survey of Post High
School Vocational Horticulture
Training, are available for $1 from
the participating associations.

Guide to Turfgrass Pests,
New Publication from NPCA

A new technical guide on iden-
tification and control of lawn pests
is now available from the National
Pest Control Association.

NPCA’s Guide to Turfgrass Pests

is oriented towards the increasing
number of commercial applicators
in outdoor pest control. The 50-page
manual provides descriptions and
accompanying color photographs of
every major insect and disease pest
that attacks the American lawn.
Descriptions detail:

® Scientific and common pest

name

® Local or regional pest name

® Geographic locations where

pests occur

® Host grasses

® Time of year when pest is ac-

tive

® Conditions of lawns which

favor pest development

® Description of pest and life

cycle

® Symptoms of pest damage

which aid in identification

A special lift-out page for con-
tinuing updates on chemical con-
trols for pests described is also in-
cluded.

The new guide costs $10 for
NPCA members and $15 for non-
members. Order the manual from
National Pest Control Assn., Dept.
OPS, Suite 1100, 8150 Leesburg
Pike, Vienna, VA 22180.

Growing Bark Industry
Plans Florida Meeting

The bark industry has bur-
geoned into big business during the
past decade. Many mills which pre-
viously ignored the production
possibilities for bark have been
made aware that bark is a highly
diversified product whose market is
great and still expanding. Bark
producers those who are thinking
of opening bark plants, nursery-
men, grounds managers, landscape
contractors and educators should
plan now to attend the 1975 Annual
Meeting of the National Bark Pro-
ducers Association (NBPA).

This meeting, to be held October
2-5, in the Key Biscayne Hotel, Key
Biscayne, Florida, will feature lead-
ers of the bark industry discussing
their specialties under three general
outlines — merchandising and
packaging, marketing of bark prod-
ucts and bark packaging tech-
niques.

For further information, write:
National Bark Producers Associ-
ation, 1750 Old Meadow Road,
McLean, Virginia 22101.
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TOUGH ONES (from page 18)

arrives with a load, so a worker is di-
rected to use a forklift to unload. To
get what he needs he looks for a
forklift. Under such an arrange-
ment, who’s responsible for getting
best service from the forklift at best
possible cost, or even keeping it run-
ning?

A careful preventive mainte-
nance (PM) program for rough ter-
rain forklifts can pay off with a sur-
prising improvement in equipment
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 productivity. Here’s
why.

Today’s rough terrain forklift is
designed as an all-purpose machine
with use objectives keyed to creat-
ing a high productivity machine
which is economical, serviceable,
safe and easy to operate. Forklifts
are now being designed with power
trains, hydraulics systems and in-
creased load stability which are un-
ique to this equipment. These are
designed as integral units and not as
add-on attachments 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 maintained
properly, these machines will surely
give maximum return on invest-
ment, through reduced downtime
and increased service life.

Start with Discipline

There’s no magic formula to pre-
ventive maintenance programs. You
simply must follow procedures out-
lined in the operator’s manual at the
intervals designated by the manu-
facturer. These recommendations
are based on years of experience —
both good and bad. Localized or
special conditions may sometimes
require a reduction of service inter-
vals from factory recommenda-
tions, however, it is poor economy
to extend service intervals beyond
the manufacturers recommenda-
tions.

There are 11 major areas where
forklift PM is often times neglected.
Yet, all have specific means of con-
tributing to lower operating costs.

|. Engine lubrication neglect is
disastrous. Although today’s oils are
marvels of efficiency compared with
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those in the past, they are still af-
fected by heat, cold, dust, fuel con-
tamination and oxidation due to ex-
tended service intervals.

Recommended lubricant levels
must be maintained and the lubri-
cant changed at designated inter-
vals. There’s an old cliche that
lubricating oils don’t wear out, but
very few people in the service busi-
ness believe it. High temperatures
cause oxidation, piston ring blow by
causes fuel contamination, and dirt,
which escapes the filters, adds to the
lubricant contamination. All this
means engine oil and the filter must
be changed regularly.

In many situations, lubricant,
fuel and air inlets also need pro-
tection from foreign material intro-
duction due to vandalism. This last
item is especially true around the big
city job sites.

2. Oil must be chosen with care.
Manufacturers of machinery specify
both the API service grade of oil and
SAE oil viscosities for various
temperature ranges. Their recom-
mendations are based on experi-
ence with the products. Depart from
these recommendations and you
have a cost stimulant. You can’t
choose lubricants by hunch. A low
viscosity engine oil used during high
ambient temperatures, or a viscous
hydraulic fluid used during cold
weather is a misapplication and can
create major breakdowns.

3. Electric starter motors, espe-
cially on diesel engines can be a
source of high costs. Many starters
are ruined in this way: an operator
will attempt to start a machine
which is out of fuel. A machine,
which has run out of diesel fuel, is
refueled without having the en-
trained air bled out of its injection
system. Of course, the engine won’t
start. Engine starters may draw in
excess of 100 amps of battery cur-
rent. The heat resulting from ex-
tended efforts to start can be ex-
tremely destructive to internal con-
nections and wire insulation. This is
why many operating manuals
specify: “Do not crank an electric
starter more than 30 seconds with-
out allowing a two-minute cool
down period.”

Starting problems are often
created by improper fuels. For
example, a No. 2 diesel fuel in sub-
zero temperatures can clog the in-
jection pump and filters.

4. Hydraulic systems can be

harmed with costly results. A. Prob-
ably the worst enemy of hydraulic
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-
common. 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
contaminants to go through the hy-
draulic system and the resulting ac-
tion increases critical clearances.

A sticking valve spool is often an
indication of severe oil contamina-
tion. A service mechanic can recog-
nize this problem, because if he
cleans or changes a valve without
changing the contaminated oil, the
valve spools will stick again.

In hydraulic pumps, contamina-
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
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Hypro
sprayen
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

Series 5200

Big Twin
. 10 gpm output
il at 400 psi with
6 hp engine

Series 5400
4-Cylinder

25 gpm output§
at 600 psi

ROLLER PUMPS

Choice of rubber or nylon rollers

Series 6300
6-Rollers

6.9 gpm at 100 psi
6 gpm at 200 psi
4 hp gas engine _

Series 7560C
8-Rollers

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

Hypro./ &,

A division of Lear Siegler, Inc
347 Fifth Avenue NW, St. Paul, Minnesota 55112
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most destructive thing in the hy-
draulic system because high
temperatures tend to oxidize hy-
draulic oils, thus breaking down
lubricity. Hot oil becomes thinner,
thus increasing *‘slippage’ through
pumps which heats the oil even
more, at high working pressures.

Hydraulic preventive 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
throughout the recommended
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 “milky”
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 filter 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 termsofincreased 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
equipment costs and get better
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
cluttered worksites. The best
preventive tire maintenance 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 from 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
risky, because resulting high
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
batteries indicates overcharging,
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 often 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 contamination. 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 oil-coated
reservoir attracts dirt, creating an
insulated coating and so loses its
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