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Infrastructure Health & Safety Association

Safe Practice Guide

Hydraulics

Foreword

This Guide designates the practices that should be
followed by the member firms of the Infrastructure
Health & Safety Association (IHSA) when operating
hydraulic equipment. This Guide is not designed as a
training manual, but contains information, best prac-
tices and general recommendations deemed appro-
priate to perform a job in a responsible and safe
manner.

The contents of this Safe Practice Guide, including all
advice, recommendations and procedures, are
provided as a service by the Infrastructure Health &
Safety Association.  No representation of any kind is
made to any persons whatsoever with regard to the
accuracy, completeness or sufficiency of the informa-
tion contained herein.  Any and all use of or reliance on
this Safe Practice Guide and the information contained
herein is solely and entirely at the user's risk.  The user
also acknowledges that the safe practices described
herein may not satisfy all requirements of Ontario law.

The Infrastructure Health & Safety Association  wishes
to express its appreciation to those who assisted in
the preparation of this Guide.

All rights reserved.  This publication may not be reproduced,
in whole or in part, without the express written permission of
the copyright owner.

12/05
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Safe Practice Guide

HYDRAULICS

INTRODUCTION
Hydraulic power, as we know it today, can be defined as
a means of power transmission.  In the case of hydrau-
lic aerial equipment, the mechanical power of the
vehicle’s engine generally drives a hydraulic pump,
which transmits hydraulic power to the various compo-
nents. These components then convert the hydraulic
power into mechanical power.

Since the introduction of hydraulics to the utilities field,
developments have advanced at a rapid pace.  With
these new developments and greater use, a better
understanding of the equipment is necessary for safe
operation.  Many people have wondered about the
widespread use of hydraulics in modern equipment
since there are many well known mechanical, pneu-
matic and electrical devices which could be used.  The
answer lies in the flexibility and versatility of fluids under
pressure for modifying motion and transmitting power.

A fluid can change its shape to conform to any surface,
it can be divided into parts so that each part can do
work according to its size, and then it can be reunited to
work as a whole.  It can move rapidly through a small
opening and slowly through a large opening at the same
time.

No other medium has the ability of hydraulics to trans-
mit a maximum of power in a minimum of bulk and
weight with the same degree of positiveness, accuracy
and flexibility.  This is why it lends itself so well to
applications in modern equipment.
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PURPOSE
It is not the intent of this guide to train personnel as
qualified mechanics, but rather to give pertinent
information and general recommendations deemed
necessary to help personnel operate hydraulic equip-
ment in a safe and efficient manner.

UNITS OF MEASURE
Metric to Imperial conversions are approximations only.

In this Guide, the conversion for the unit of measure-
ment for force is pounds (lbs.) to kilograms (kg).
For energy, it is foot pounds (ft.-lbs.) to kilogram metres
(kg-m).  These units of measurement can easily be
converted to the International System of Units (IS) by
using the following:

1 pound (lb.) = 4.45 newtons (N)

1 kilogram (kg) = 9.81 newtons (N)

1 foot pound (ft.-lb.) = 1.36 newton metres (N-m)

1 kilogram metre (kg-m) = 9.81 newton metres (N-m)
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 SECTION I
GENERAL

100 HYDRAULICS
Hydraulic equipment is a great asset to the utility
industry.  But if it is abused or used improperly, safety
goes down and cost factors go up due to damaged
hydraulic equipment or breakdowns.

When new or unfamiliar equipment is obtained, the
Occupational Health and Safety Act (OHSA) requires
the operator to read the owner’s manual and receive
instructions in the safe and proper use of the equip-
ment.  This helps give a better understanding of the
equipment and the terminology related to it, and results
in a safer, more productive operation.

101 OPERATOR’S MAINTENANCE SCHEDULE
Since the time periods for some checks may differ from
one manufacturer to another, it is essential that the
operator read the manufacturer’s manual on the
particular unit being checked, adding whatever checks
are necessary to complete the maintenance schedule.

102 DAILY VEHICLE CHECK
Vehicle checks, as outlined in this Guide and in the
operator’s manual, should be carried out each day.
IHSA recommends that you record the checks in the
vehicle's log book.
NOTE: Operators of vehicles weighing more than

4,600 kg (10,000 lbs.) are required to carry
out a COMMERCIAL VEHICLE OPERA-
TOR'S REGISTRATION (CVOR) check each
day before leaving the shop. Refer to the
Ministry of Transportation, Ontario (MTO)
manual for complete CVOR requirements.
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CVOR Checks
1. Circle check and inspect for any unusual condi-

tions, such as pools of hydraulic fluid, oil under
the chassis, cracked, bent, loose or missing
components or any obvious external damage or
improper maintenance.

2. Check level of engine oil, radiator coolant and
fuel.

3. Check the operation of brake lights, turn signals,
four way flashers, beacon, headlights, horn, and
windshield wipers.

4. Check that tires are inflated to proper pressure.

5. Adjust mirrors to give driver proper rear view
vision.

6. With air brakes – drain moisture from tank at least
once a day, preferably at end of shift, and espe-
cially in winter to prevent freezing.

Daily Hydraulic Equipment Checks
1. Check hydraulic oil level in reservoir with all

cylinders retracted.

2. Check breather cap on reservoir to make sure it is
not clogged.

3. (a) Check control valves for proper operation.

(b) If below freezing temperature, carry out warm-
up procedures (refer to manufacturer's
recommendations).

(c) Check holding valves (refer to Section 103 of
this guide).

4. An Aerial Device Check – do during circle check.
(a) Check basket levelling system for proper

tension.
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(b) Inspect fibreglass buckets for damage.

(c) Check for cracks around welds, hinge pins,
and rod eye bolts.

(d) Inspect cable at anchor brackets, upper,
middle and lower hinge points.

(e) Check for flattening or fraying of cable as it
passes around sheaves.

(f) Check for foreign material inside the boom.

5. Digger Truck Check – conduct during circle check.

(a) Check winch cable, eye and shackle.

(b) Inspect auger storage cable.

(c) Check auger teeth and point – rotate and
replace as required.

(d) Check winch safety brake adjustment.

(e) Check Power Take Off (PTO) governor setting
for recommended engine revolutions per
minute (RPM) (refer to manufacturer's recom-
mendations).

(f) Check bolt that holds auger on Kelly bar.

(g) Check grounding lead/clamp.

6. Winch Rope Inspection
(a) Inspect all winch ropes at least once a week

when the boom is being used.  Record the
condition of the rope in the log book weekly,
as required by regulations.

(b) Turn winch ropes end for end every six months
(sooner if required). Depending on use, it may
be necessary to replace the rope after one
year of use.
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103 CHECKING HOLDING VALVES
Check the holding valves on hydraulic equipment daily,
before use.  Use lower controls.

Checking equipment with standard spool type
holding valves

To perform the daily holding valve check:

1. Checking Outrigger Main Frame Selector Valve –
(if equipped)
With RBD running, shift selector valve to main
frame function and try to extend the outriggers.
There should be no observable movement.

2. Checking Holding Valves – Outriggers
(a) With the outriggers (whether two or four) ex-

tended to proper distance recommended by
the manufacturer, shut down the hydraulic
system by either:
- disengaging the PTO
- depressing the clutch
- turning off the ignition key
- using the outrigger main frame selector

valve

(b) Attempt to retract the outriggers one at a time
by holding the outrigger control valve in the
"retract" position for one minute.  There
should be no by-passing of the hydraulic fluid
through the holding valve.

(c) In certain types of aerial devices, care should
be taken when checking outriggers equipped
with shutoff cocks.  These shutoff cocks should
be closed or the outriggers could activate if the
controls are moved, whether the PTO is en-
gaged or not.  In this case, the outriggers are
not usually equipped with holding valves.
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2. Holding Valves on Aerial Devices
NOTE: Make certain that bucket covers,

lanyards, jib and bucket rotating handles
are clear before starting this procedure.

(a) After checking the outrigger valves, reactivate
the hydraulic system.

(b) Put the unit through all of its operations.

(c) Bring the upper and lower booms to a
position 10 degrees above their rests
(See Figure 1).

(d) Shut down the hydraulic system (refer to
Section 103 in this guide).

(e) Operate each control lever individually to
lower booms.  There should be no by-passing
of hydraulic fluid through the holding valves.

(f) Reactivate the hydraulic system.

(g) With over centre and fully articulating models,
bring the lower boom down to a position 10
degrees above its rest, and the upper boom to
a position 180 degrees to the lower boom
(See Figure 2).

(h) Shut down the hydraulic system.

(i) Operate the upper boom control to unfold the
upper boom.

(j) There should be no by-passing of hydraulic
fluid through the holding valve.

(k) Reactivate the hydraulic system.

(l) Raise the lower boom to its maximum travel
on the hydraulic ram, then bring it back 15 cm
(6 in.).  Put the upper boom out horizontally
(See Figure 3).
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Figure 1

Figure 2

180

10

Figure 3
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(m) Shut down the hydraulic system.

(n) Operate the lower boom control lever to raise
lower boom.

(o) There should be no by-passing of hydraulic
fluid through the holding valve.

NOTE: Any by-passing of hydraulic fluid
indicates a problem and the valve
should be readjusted, overhauled or
replaced by a qualified mechanic.

3. Holding Valves on Digger/Derrick Trucks and
Extension Boom Platform Trucks
(a) After checking the outrigger valves, reactivate

the hydraulic system.

(b) Put the boom through its operations, then
raise the boom to approximately 60 degrees
(See Figure 4).

(c) Extend the stinger or extension boom halfway
out.

(d) Shut down the hydraulic system.

(e) Operate the levers individually to lower the
boom and retract the extension.

(f) There should be no by-passing of hydraulic
fluid through the holding valve.

NOTE: Any by-passing of fluid indicates a
problem.  The valve should be
readjusted, overhauled or replaced
by a qualified mechanic.

Some older models do not have
holding valves on the extension
boom.
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On electro-hydraulic equipment, check the holding
valves in accordance with the manufacturer’s
recommendations. A common electro-hydraulic
equipment is the Altec Industries radial boom derrick
(RBD).  The holding valve check described below is
meant expressly for Altec equipment (RBDs if
equipped).  There are different versions of this type of
system on RBDs and aerial devices manufactured by
companies such as Wajax, Skyvan, Duralift, etc.  If they
are not covered in this safe practice guide, refer to the
manufacturers' manual or call IHSA.

Figure 4
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4. Checking Holding Valves for the Derrick's Main
Lifting Cylinder and Boom Extensions
(a) Run the boom and extensions through their

operations, then raise the boom to approxi-
mately 60 degrees.

(b) Extend the boom extensions halfway out.

(c) Rotate the boom from its rest position (centre-
mount booms need to be raised only 60
degrees from the rest position.)

(d) Shut down the derrick by removing the ignition
key.

(e) Using a wrench, remove the bolts holding the
pedestal cover from the right side of the turn-
table (as viewed looking from the turntable to
the boom tip).

(f) Locate the boom manual override knob on the
boom function spool valve assembly. Push the
knob in and turn it clockwise to engage the
threads, then turn it all the way in.

(g) To verify that the boom down function is en-
gaged, restart the engine and run the derrick at
1,000 RPM.

(h) Use the optional "Hi/Low" digger switch to set
the boom to the "Hi" position.  The boom
should begin to lower. If the derrick is not
equipped with a "Hi/Low" switch, contact the
manufacturer regarding what other function
can be operated (See Figure 5).

NOTE: Starting the derrick and operating the "Hi/
Low" switch should only be done on the
initial holding valve check for boom down
and extensions.  IHSA recommends that
the operator designate the knobs for these
functions:
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Ignition
Switch

Digger
Switch

Figure 6

Figure 5

- boom down
- second stage retract
- third stage retract (See Figure 6).
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Future holding valve checks will not require the
derrick to be running unless the knobs have to
be re-verified.

(j) With the derrick shut down and the "Boom
Down" knob turned in, there should be no by-
passing of hydraulic fluid through the velocity
flow restricter valve. Observe for one minute.
Turn the "Boom Down" knob counterclockwise
to its normal position.  It should move up and
down freely on the "Boom Down" valve.

5. Boom Extension Second Stage
Holding Valve Check
The second stage retract should be second from
the left on top of the valve bank. Follow the same
procedure as for "Boom Down".

6. Boom Extension Third Stage Holding Valve Check
The third stage retract should be on the extreme
left, on top of the valve bank.  Follow the same
procedure as "Boom Down".

104 SETTING UP HYDRAULIC AERIAL
EQUIPMENT AT JOB SITE

Before using a radial boom derrick (RBD), the operator
must hold a certificate under the Apprentice and
Trades Qualification Act, or have equivalent training
approved and endorsed by the Ministry of Labour. The
operator must be familiar with the manufacturer’s
operator manual.  The manual should discuss the
limitations of the machine and should point out the
proper use of the equipment to stabilize that particular
vehicle.

Before using an aerial device for the first time, an
operator must be given both oral and written instruc-
tions on its safe operation. Those instructions must
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include the following:
- manufacturer's instructions
- instruction in load limitation
- instruction in the proper use of the controls

(including a hands-on demonstration)
- instruction in the limitation on the kinds of

surfaces on which the unit was designed to
be used

The operator's manual for each unit must be kept with
that unit.

1. Upon arriving at the job site, turn on emergency
lighting as required (four-way flashers, rotating
beacon, etc.).

2. Set out traffic control devices in accordance with
local by-laws and the Ministry of Transportation,
Ontario publication Ontario Traffic Manual, Book 7,
Temporary Conditions.

3. Check the job site to determine the best location
for the truck. Once this has been decided,
position the truck accordingly.

4. Set parking brake and/or brake lock (refer to
Section 108 of this guide).

5. Engage PTO If air selector, pressure on gauge
must be 90 psi. In cold weather, refer to
manufacturer's recommendations.

6. Engage spring lockouts, if the truck is so
equipped.

7. Position wheel chocks (minimum of two).

8. If the unit is so equipped, extend outriggers after
placing pads (See Figure 7).  On uneven ground,
the pads should be levelled before the outriggers
are extended (See Figure 8).
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      Figure 7                 Figure 8

If the work location is not level, the low side out-
rigger should be extended first to level the truck,
then the high side extended to obtain firm contact
with the pad.  If firm contact cannot be made, the
outrigger pads can be cribbed up until firm contact
is made.

NOTE: For maximum stability of RBDs, the total
spring weight of the vehicle should be resting
on the outriggers.  For aerial devices, extend
the outriggers until the indicator mark
(usually a coloured line) is visible or the
manufacturer's recommended outrigger
spread is obtained.

9. Ground the vehicle in accordance with IHSA's
safe practice guide Temporary Grounding and
Bonding Techniques.

10. Review the job safety analysis (JSA).  Review the
approved work procedures and conduct and
document a tailboard with all appropriate person-
nel.
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105 EMERGENCY LOWERING PROCEDURE –
COMPETENT PERSONNEL ONLY

In the event of a hydraulic system malfunction, me-
chanical failure, or hose failure, the unit can be manu-
ally operated without hydraulic power in order to lower
the boom(s) into a safe position.  To lower the
boom(s), the holding adjustment of the pilot operated
holding valves on the boom cylinders can be released.
The function, purpose and adjustment of these valves
should be thoroughly understood before undertaking
the emergency lowering procedure outlined below.
NOTE: Always refer to the operator’s manual

supplied with each unit before attempting any
of the following emergency lowering proce-
dures.

NOTE: Personnel should be removed from the
bucket before emergency lowering begins.

If a hydraulic system malfunction or mechanical failure
(not a hose failure) occurs, and if the unit is so equip-
ped, the emergency power system should be used to
revive hydraulic power in the system.  The regular
controls can then be activated to restore the boom(s) to
a stowed position.

NOTE: Air will have been introduced into the hy-
draulic system when using either of the
emergency lowering procedures.  This air
should be purged from the system before
any personnel are allowed to go aloft.  Air
in the hydraulic system is a definite hazard
because it permits erratic and uncontrolled
movements of the aerial components. Refer
to the operator’s manual.
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106 REMOVING AIR FROM THE SYSTEM
(AFTER EMERGENCY LOWERING, HOSE
FAILURE, OR CHANGING OIL)

1. Aerial Device

(a) Fill the reservoir to the full mark.

(b) Using the lower controls, raise lower boom
1.22 metres (4 ft.) then lower again to the
rest position.  Perform this operation several
times.  Make sure the upper boom is a few
centimetres off rest position.

(c) Check the reservoir and refill if necessary.

(d) Repeat step (b) using upper boom, with lower
boom remaining in the rest position.

(e) Check the reservoir and refill if necessary.

(f) After the above cycles are completed,
operate the booms several times through
their complete travel arcs.  Return to the rest
position, still using the lower controls.  During
the entire operation, the basket should remain
empty.

(g) Check the reservoir and refill if necessary.

(h) Raise the outriggers and, with the booms
stowed, check the oil level in the reservoir.

2. Digger/Derrick Truck
(a) Fill the reservoir to the full mark.

(b) Operating the lower controls, raise the boom
1.22 metres (4 ft.) then lower to the rest

position.  Repeat several times.

(c) Check the reservoir and refill if necessary.

(d) Operating the lower controls, run extension
operation several times.
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(e) Check the reservoir and refill if necessary.

(f) After the above cycles are completed, run the
unit through a complete operation several
times, then return to rest position.

(g) Check the reservoir and refill if necessary.

(h) Raise the outrigger and, with the boom
stowed and extension retracted, again check
the oil level in the reservoir.

107 CHECKING GOVERNOR – DIGGER/DERRICKS
(gas operated engines)

1. Engage PTO.

2. Bring unit's hydraulic system up to operating
temperature.

3. Operate remote throttle control to maximum setting.

4. From the truck cab, slowly depress the foot throttle
to the floor.  If the engine speed increases by more
than 200 RPM, the drive coupler may have failed or
a line or fitting to the governor could be damaged.

108 HYDRAULIC PARKING DEVICES

Hydraulic parking devices hold a vehicle stationary
when auxiliary equipment is in operation.  They should
not be used when a vehicle is parked and/or left
unattended.

All mico brake locking devices should be used in
conjunction with the vehicle’s regular parking brake.
To ensure maximum safety, do not leave the vehicle
with only the mico brake lock to hold it.  Set parking
brake and use wheel chocks and/or outriggers as
required.  After the mico brake lock has been applied,
check within five to ten minutes to determine if pres-
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sure is still being held.  If the mico brake lock is
applied while vehicle’s engine is operating, be sure
that the locked up pressure is maintained at the same
level after the engine is shut off.  The cooling off of the
engine and its related components may cause a
decrease in pressure which could reach unsafe limits.

NOTE: Mico brakes should not be left engaged for
an extended period, (e.g., overnight) because
they could drain the battery.

109 AIR BRAKES
1. Start engine – Gasoline engine - fast idle at 1,000

rpm

– Diesel engine - do not run above
idle for first five minutes after start up
from cold

2. If pressure is below 415 kPa (60 psi), low air
pressure warning device should operate.

3. Pressure should build up from 345 kPa (50 psi) to
621 kPa (90 psi) in three to five minutes, depend-
ing on the number of braking axles in the system.

4. Warning should cease between 345 kPa (50 psi)
and 483 kPa (70 psi).

5. Build maximum pressure. The governor should cut
out at approximately 690 kPa (100 psi) to 932 kPa
(135 psi).

6. Fan brakes to drop pressure.  The governor should
cut in at about 621 kPa (90 psi) to 690 kPa (100
psi).

7. Build maximum pressure and stop engine.  Listen
for any air leaks.

8. Apply full foot valve and hold.  Pressure drop
should not exceed 56 kPa (8 psi).
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NOTE: 1. Air tanks should be drained of moisture
at least once a day, preferably at end of
shift, and especially in winter to prevent
freezing.

         2. If the low air pressure warning device
operates at any time, the driver should
stop immediately in the safest available
place and correct the loss in air pres-
sure before proceeding.

110 SECURING FOR TRAVEL

1. Return the booms to the stowed position.

2. Secure the boom with tie down straps, if required.

3. Raise the outriggers.  Ensure they are fully
retracted.

4. Store pads in their proper place.

5. Disengage spring lockouts as required.

6. Remove wheel chocks.

7. Remove traffic control devices.

8. Disengage the PTO.

NOTE: If this is not done before beginning road
travel, pump can be severely damaged.

9. Turn off all warning lights.

10. Disengage parking brake and/or brake lock.

111 INSULATED AND NON-INSULATED BOOMS
Any aerial device used for live line application should
not have any continuous conductive material which
could form an electrical path from the upper boom to the
lower boom or the truck itself.
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112 TRANSPORTATION OF PERSONNEL
AND MATERIAL

1. Employees should operate vehicles in accordance
with the Ontario Highway Traffic Act.

2. Supervisors should not permit anyone except
authorized persons to drive or operate company
vehicles.

3. Employees who drive company-owned or company
-rented vehicles should possess a valid driver's
licence and it should be the responsibility of super-
visors to see that an employee is in possession of
an appropriate licence.

4. Only company personnel should be permitted to
ride in company-owned vehicles, except by special
authorization or in emergencies.

5. Seat belts should be worn in accordance with the
Ontario Highway Traffic Act.

6. Since drivers are constantly under scrutiny from
the general public, they should maintain a high
standard of courtesy at all times.

7. Employees should not walk between vehicles and
trailers or beside trailers while in motion. Exercise
extreme care while working around moving vehi-
cles.

8. Vehicles should not be moved in reverse unless
there is no alternative.  Where a second person is
available, backing up should be done under the
direction of that person.

9. Drivers should check vehicles to see that they are
in safe working condition.  Defects should be re-
ported promptly to the supervisor.
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10. Employees should ride only in the seat provided in
the vehicle.  Regardless of the distance involved,
no employee should ride to, from, or between work
areas on fenders, running boards, side rails, tops of
vehicles, decks or aloft in aerial devices or on aerial
ladders.

11. Employees should ride in the space provided in
company vehicles and should not ride with their
legs hanging out the rear or side of any vehicle.

12. Employees should not ride on a load of poles or
on a pole trailer under any circumstances.

13. All sharp tools such as saws, chisels, axes and
knives carried on vehicles should be properly
stored and guarded to prevent injury to personnel.

14. Drivers should make certain that all loads are
properly secured and that employees will not be
exposed to shifting loads.

15. Employees should not attempt to get on or off a
moving vehicle.

16. Drivers should not permit more employees to ride
on the driver’s seat than the number for which the
seat is constructed.

17. Vehicles should be affixed with the appropriate
reflective material  for visibility.

18. Wheel chocks should be used where necessary.
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SECTION II

VEHICLES

200 GENERAL
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SECTION II
VEHICLES

200 GENERAL
1 . Vehicles should be maintained in a condition that

will not endanger workers when being used.

2. Vehicles should not be used:
(a) when they are defective or in a hazardous

condition

(b) when weather or other conditions are such
that their use is likely to endanger a worker

(c) when being repaired or serviced

3. Do a daily pre-trip vehicle inspection (refer to
Section 102 of this guide).

4. Vehicles should be maintained in an orderly
condition to create good public relations and for
the general safety of the work crew.

5. Where a vehicle is left unattended, it should be
locked or rendered incapable of being started by
an unauthorized person.

6. Where an unattended vehicle is on sloping
ground or adjacent to an excavation, it should
have brakes applied and wheels chocked.

7. (a) When a boom is in a raised position, the
operator should not leave the controls
unattended.

(b) No operator should leave the controls of a
crane or similar hoisting device unattended
with the load raised.

8. (a) Aerial devices, with upper boom insulation
only, and digger/derrick trucks, should be
adequately grounded, or should be isolated
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with a suitable barricade erected around them
when the boom is raised in proximity to
energized apparatus operating above 750
volts (refer to the IHSA Safe Practice Guide,
Temporary Grounding and Bonding Tech-
niques).

(b) Vehicles mounted with augers and other
equipment or devices should be properly
grounded when used in proximity to ener-
gized apparatus operating above 750 volts.
When the lower controls are operated from
the ground, the operator’s platform or a
ground gradient mat should be used.

(c) Where two or more aerial devices are working
at the same location, the vehicles should be
taken to the same potential.

9. A worker should not bring any object closer to
energized equipment rated at more than 750 volts
than the minimum distance in Table #2A of the
Electrical Utility Safety Rules (EUSR) book unless:

(a) the energized equipment is disconnected and
de-energized as per the Utility Work Protection
Code

(b) the work is performed by a competent person
using approved live line techniques

10. Keep loose articles off booms and ladders.

11. Raise the boom to clear all obstructions before
rotating it (See Figure 9).

12. Don’t experiment – know your equipment.

13. Extending “A” frame outriggers too far may cause
binding, making them difficult to retract.

14. When operating the controls, release them when
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attempt to stop or slow down leak by any kind of
physical resistance.  Shut down the system
immediately.

16. If unit is equipped with outriggers, make sure they
are properly extended to provide stability before
operating the boom.

17. Defective components or equipment malfunctions
jeopardize the safety of the crew and can cause
extensive damage.  Defects should be reported to
the supervisor as soon as they become known.

18. A record of the inspection of vehicles should be
kept in a log book to be maintained for the device
showing:

(a) date and time of inspection

(b) signature and name of the person making the
inspection and that person’s supervisor

(c) any defects or hazardous conditions detected
and the action taken to correct them

(d) the date that any modifications, extensions,
part replacements and/or repairs were made,

Figure 9
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and the signature and name of the person
doing the work

NOTE: The log book must be kept on the vehicle.

19. The manufacturer of any vehicles or other pieces
of equipment should be consulted prior to antici-
pated alteration of the basic design.

20. Modifications, extensions, part replacements and
repairs made to vehicles, aerial devices, digger/
derrick trucks or any piece of equipment should
have at least the same safety factor as the
original device.

21. No unauthorized, or otherwise unqualified person
should operate hydraulic equipment.  (Unqualified
persons in training may operate equipment pro-
vided that they are under the direct supervision of
a qualified person.)

22. When a vehicle or any other piece of equipment is
driven in an area where personnel may be endan-
gered, a signal person should direct its move-
ments.  The signal person should stand out of the
intended path of travel, enabling the driver to
clearly observe all signals and see the intended
path of travel.
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SECTION III

AERIAL DEVICES

300 GENERAL

1. The function of the aerial device is to provide
sufficient mechanical and dielectric strength to
safely support and insulate workers and material
from ground.  Before going into service, the de-
vice should be mechanically and electrically
tested to establish its stability and insulating
capability for its intended use.  These tests should
be done in accordance with specifications out-
lined in the current CSA Standard C-225 for Vehicle
Mounted Aerial Devices.

2. Booms, jibs, buckets and bucket liners should be
dielectrically tested at least once each year, or
more often should this equipment become
suspect, or when a dielectric component has to
be replaced or repaired.

3. All aerial devices should be operated within the
limitations of the manufacturer’s specifications.

4. Only dielectrically-tested insulated aerial devices
should be used for live line work.

5. During all work operations aloft from an aerial
device, a second person is required. That person
should be suitably equipped and competent to
effect a rescue.

NOTE:  Refer to the EUSR for specific rules.

6. Articulating boom and extensible boom platforms
used as personnel carriers should have both
upper and lower controls.  Upper controls should
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be in or beside the platform within easy reach of
the operator.  Lower controls should be capable of
positively overriding the upper controls.

7. Approved insulated bucket liners should be used
in the buckets of insulated aerial devices when
engaged in any live line techniques.  When
performing bare hand techniques, these liners
should not be considered as insulation.

8. Set parking (emergency) and mico brakes and/or
chocks when setting up a truck on slope.

9. When parked on a slope, face the truck up or
downhill.  Whenever possible, work uphill.

10. When operating trucks equipped with torsion bars
or spring lockouts, the ground should be both firm
and solid.

11. Large flat pads, approximately 76 centimetres x
35 centimetres x 5 centimetres (30 inches x 14
inches x 2 inches), should be used under out-
riggers at all times.  Field calculation 3 X larger
(surface area) than the steel float.

12. Stay clear as outriggers are being extended.  While
at the controls, give warning or have someone
watch the movement of outriggers.

13. Be certain that outriggers are either extended to the
indicator marks on the outrigger or are spread to
the minimum recommended by the manufacturer.
The outriggers should be bearing on the outrigger
pads before starting any job.

14. Before moving booms, check for a clear path in
the desired direction.

15. Keep cylinder charged with oil.
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16. Aerial devices must be grounded when working
on or near energized apparatus (refer to the
IHSA Safe Practice Guide, Temporary Grounding
and Bonding Techniques).

17. When working from an aerial ladder or other
aerial devices, the worker should wear a full body
harness and shock absorbing lanyard securely
fastened to an approved manufactured attachment
point on the aerial device.  The lanyard should
have a nominal diameter of 16 millimetres (5/8
inch) and be made of nylon or other durable
material of equivalent strength and elasticity.  The
lanyard should be such a length that the worker
cannot fall more than 1.52 metres (5 ft.) from the
work position.

18. A rope long enough to reach the ground from the
highest reach of the boom should be carried when
a worker is aloft in an aerial device, for the pur-
pose of raising a rescue rope if required.

19. Keep clear of truck body when boom is near live
electrical apparatus.

20. Care should be taken where an aerial device has
an insert in the lower boom or a pylon insert; a
person standing on the grounded body may
bridge this insulation if the metal part of the boom
makes contact with a live conductor.

21. Operate controls smoothly and avoid sudden
stops.

22. Stop the boom rotation slowly by feathering
controls.  Sudden stops can damage the rotation
mechanism.

23. Prevent uncontrolled swing of the boom by regular
maintenance.
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24. Vehicles should not be moved with aerial devices
in the raised position.

25. Aerial devices should not be moved from one job
site to another until the boom is securely fastened
in the stowed position.

26. Make sure outriggers are retracted before driving
away.

27. All aerial devices should be operated within the
safe limits of approach.

28. Proof Test Voltage and Leakage Currents –
Testing of aerial devices should be conducted in
accordance with the current CSA Standard C-225
for Vehicle Mounted Aerial Devices.

29. Aerial ladders, elevating towers and extensible
boom platforms, because of their extending and
retracting insulating member, do not have an
electrical rating.  However, the dielectric strength
of these units is incorporated as a safeguard
during certain live line operations.

30. Maintain a constant lookout for obstructions while
moving into the work position using the aerial
device.

31. Semi-articulating machines have safety stops to
keep the boom from going too far.  Adjustments
should only be made by qualified personnel.

32. Do not tie loads to the bucket.

33. Never attempt to transfer from the bucket while
aloft unless a fall arresting device and lanyard is
used during the transfer.

34. Drilling holes in the bottom of the bucket will
reduce the bucket’s insulating qualities and
strength.
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35. It is unsafe to enter or leave a bucket by walking
or climbing the boom.

36. Never belt to an adjacent pole or other structure
when working from a bucket.

37. The securing of any line, wire, or cable directly to
a bucket, jib or boom could be dangerous.

38. The outriggers of some units must be extended a
certain distance before the boom controls
operate.

39. Aerial devices should be equipped with an
emergency stop device at both the upper and
lower control stations to de-activate all control
systems in the event of uncontrolled motion, due
to the malfunction of system.  The device should be
within easy reach of the operators, in accordance
with the current CSA Standard C-225 for Vehicle
Mounted Aerial Devices.

301 HYDRAULIC AERIAL DEVICES
MAINTENANCE CHECK LIST

1. Daily: Refer to Section 102 of this guide.

2. Weekly:

(a) All daily checks.

(b) Grease according to grease charts.

(c) Check gear boxes, oil levels and vent cap.

(d) Check for loose or missing bolts, pins and pin
retainers.

(e) Check arm rests and tie down straps.

(f) Check buckets, liners, bucket assembly
components and mounting.
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(g) Inspect all cables for tension, wear, fraying,
cleanliness and lubrication.

(h) Check all welds and castings for cracks and
voids.

(i) Check extension boom rollers and wear pads.

(j) Check fibre reinforced plastic arms, inserts and
shrouding for scratches, gouges and cracks.

(k) Check outrigger and/or spring lockouts, pin
keepers and linkage for wear or damage.

(l) Check outrigger foot pads, housings and
extensible sections for wear or damage.

(m) Operate positive override and auxiliary
emergency lowering devices.

(n) Drain free water from reservoir.

(o) Check truck to assure proper operating condi-
tions, tire inflation, brakes, parking brake.

3. Monthly:

(a) All daily and weekly checks.

(b) Check the levelling cables by hand; if the
buckets move excessively, adjust.

(c) Open inspection plate and check all levelling
cable turnbuckles and rod connections for
tightness of the jam nuts and proper installa-
tion of tie wires.

(d) Check the turret tie down bolts for tightness
and proper installation of tie wires.

(e) Check all subframe, body mainframe and
outrigger mounting bolts for tightness or
damage.
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4. Quarterly:

(a) Replace return line filter unit.

(b) Replace or clean reservoir air breather ele-
ment.  Some elements can be cleaned and
reused; some must be replaced.  Check
manufacturer’s recommendations for the type
on your particular unit.

302 RECOMMENDED DIELECTRIC TESTING
FOR INSULATED AERIAL DEVICES

RE: Current CSA Standard C-225- (SI Units) for Vehicle
Mounted Aerial Devices.

Table 1

60 Hz 60 Hz Double-
Rated Rated Voltage Test Rated Voltage Test
Line Test       Boom Test        Boom

Voltage Voltage    Current Voltage   Current
               rms                 rms

rms kV rms kV uA rms kV uA

Below 69 See Note 2 See Note 2

69 40 40 80 80

115-138 80 80 160 160

230 133 133 265 265

345 200 200 400 400

500 288 288 575 575

765 442 442 885 885
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60 Hz Switching
Rated Momentary Surge Permanent
Line Withstand Withstand Electrodes

Voltage Voltage Voltage Required

rms kV rms Kv Crest kV

Below 69                See Note 2 Only Upper

69 120 170 Yes

115-138 240 340 Yes

230 400 565 Yes

345 600 850 Yes

500 720 1020 Yes

765 1105 1560 Yes

NOTE 1. Test voltages specified for the momentary
or switching surge test are based upon a
3.0 per unit switching surge factor through
345 kV, 2.5 per unit factor for 500 kV, and 2.2
per unit factor for 765 kV.  When run, the
switching surge test should consist of ten
applications at both positive and negative
polarity switching surge test waves, with
the test waves having a front between 150
and 350 uA.

NOTE 2. Units for use under 69 kV do not require
permanent lower electrodes.  They should
be tested by insulating the vehicle and
connecting it to ground through the current
meter.  They should be tested at 100 kV, 60
Hz for three minutes and the current shall
not exceed 1 mA.  This current will be
largely capacitive and, therefore, will not be
consistent with values required where
permanent electrodes are used.
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A direct potential of 140 kV (peak value of
100 kV, 60 Hz) may be used in lieu of 60 Hz.
For this test the total leakage current should
not exceed 20 mA.

303 RECOMMENDED FIELD TESTING PROCEDURES
FOR INSULATED AERIAL DEVICES

The aerial device should be electrically field tested
immediately prior to the commencement of bare hand
techniques or high voltage rubber techniques.  Field
test procedures are:

1. Stabilize the vehicle (Refer to Section 104 of this
guide).

2. Ground the vehicle in accordance with the IHSA
Safe Practice Guide Temporary Grounding and
Bonding Techniques.

3. Clean all insulated portions (refer to Section
304 of this guide).

4. Make sure that the meter is set on low range.

5. Test the meter using the meter test button. The
needle of the meter should deflect to the test area
indicated in the dial. If it does not, change the
battery and check the internal connections.

6. Connect one end of the meter cord (co-axial cable)
to the meter. Push the test button. If the cord is not
shorted, the needle should deflect to the test area
on the dial.

7. Take the free end of the meter cord and touch the
male connector probe to unpainted metal on the
meter housing. Push the test button. If the meter
reads zero, the meter cord has continuity. If there is
a contact and the needle deflects to the test area
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10. If all tests are positive, proceed with the current
leakage test of the insulated boom.

11. Apply for a hold-off.  Attach a conductive wand to
the metal portion of upper boom, on or near the
bucket.  A piece of aluminum tie wire with a hot line
clamp attached at the boom tip works well as a
wand.

12. If the boom is equipped with a lower insert, it must
be jumpered out.  Be careful when using the con-
tamination meter with aerial devices equipped with
an insulated lower boom.  The insulating inserts
isolate the meter from ground potential and allow
hazardous potential to be picked up on the meter
lead and case.  The lower boom must be jumpered
out to ensure cord, meter operator and chassis are
at the same potential.

13. With the operator at the lower controls of the aerial
device, a second person must be on the deck of

on the dial, it indicates an "open" in the meter cord
(no continuity). Repair or replace the cord and
re-test.

8. With the meter cord still attached to the meter and
verified operational, connect the other end to the
outlet on the boom of the aerial device.  Push test
button.  A needle deflection to the test area will
indicate that the boom circuit is clear of short cir-
cuits or grounds.

9. Short out the collector ring located at the base of
the insulated boom section to the metal (unpaint-
ed) boom section.  If the boom circuit has continu-
ity, the needle of the meter should remain at zero
when the test button is pushed.  Needle deflection
to the test area indicates an "open" in the boom
circuit.  Repair or replace the circuit.
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the aerial device, observing, but not touching, the
meter on the vehicle. With no one in the buckets,
the operator should carefully raise the boom –
using an observer to give hand signals – until the
wand contacts the energized line.  All other
personnel should stay clear of the truck body while
the boom is near or in contact with the live line.

14. The reading on the contamination meter should re-
main reasonably constant during the interval of one
minute.  The reading should indicate a contamina-
tion level below the recommended scale value.

15. Make a note of the current leakage readings:
Field calculation – one micro-amp leakage for
each 1,000 volts of line potential.

16. If the meter reading continues to rise slowly, or
reads high (full scale or over) contamination (dust
or dirt) is indicated.  Remove the upper boom
from the line immediately and lower it.

17. Clean the surface of the upper boom and buckets
and re-test.  If the reading on the meter remains
higher than recommended, report the problem to
your supervisor and suspend work.

18. The data regarding the acceptance test and the
yearly dielectric re-test should be recorded in the
vehicle log book.  The daily contamination test
reading should be recorded in the truck log when
performed.

19. An increase in a normally consistent reading is a
signal that the electrical stability of the insulation
is decreasing and that problems with its integrity
may be developing.

NOTE: Aerial devices that are equipped with con-
stantmonitoring systems should follow the
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1. Using a clean dry cloth or rag, wipe all insulated
portions on the aerial device.  This will help to
remove initial contaminants.  Isopropanol can be
used to wipe off any hard to remove contaminants.
While doing the cleaning, take time to examine the
insulated portions for any damage or deterioration.

2. In exceptionally dirty conditions, trichloroethane or
Varsol may be applied to cloths and used to
remove the contaminants.  These solvents should
be used only while wearing rubber gloves, away
from open flame, and in a well ventilated area.

3. Make sure the solvents are cleaned off the in-
sulated portions with a mild detergent and water.
Rinse the insulated portions with clear water and
wipe dry.

4. Once contaminants are removed, a silicone im-
pregnated wiping cloth can be used to assist in
repelling water.

5. Check inside boom and clean if necessary (refer
to Section 305 of this guide).

test procedures as outlined above.  The
boom should be metered at least once a day,
prior to use. Where unfavourable conditions
are encountered, such as road salt, high
humidity, industrial contaminants, etc., more
frequent tests may be required.

304 CLEANING INSULATED PORTIONS

All insulated portions of an aerial device should be
cleaned prior to starting live line techniques.  To help
maintain the insulating qualities, these portions
should be cleaned at least daily, and more often under
heavily contaminated conditions.
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NOTE: 1. Protective covers for the booms and
buckets could be used to reduce contami-
nation while travelling or in storage.
These covers should be removed before
working on or near energized equipment.

2. Only a wax recommended by the
manufacturer should be used. Unknown
ingredients in other products could affect
dielectric qualities of the insulated
portions.  If wax is applied and not buffed
up, contaminants could settle on the wax,
reducing the dielectric qualities of the
insulated portions.

3. If liquid or paste wax is used when the
boom surface has deteriorated, due to
ultraviolet damage, the wax could pen-
etrate into the glass strands, making it
difficult to refurbish the surface.

4. Do not use tack cloths or acetones.

305 CLEANING INSIDE INSULATED BOOMS

1. Raise the upper boom and flush with a high pres-
sure water hose.

2. When exceptionally dirty conditions are encoun-
tered, steam and a grease cutting agent may be
used.

NOTE: The temperature should not exceed 135
degrees Celsius 275 degrees Fareheit) and
the pressure should be limited to 690 kPa
(100 PSI).  Do not allow prolonged application
of steam directly to the hoses.
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3. The boom should be flushed well with clean water
and allowed to dry prior to work commencing near
energized conductors.

306 AERIAL LADDERS

1. Trucks equipped with aerial ladders should not be
moved with a worker on the ladder.

2. An extended, manually-operated ladder should be
locked in position before the worker ascends.

3. Only one worker should work from an aerial ladder.

4. The position of a ladder should not be changed
while a worker is aloft.
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SECTION IV

DIGGER/DERRICK TRUCKS

400 GENERAL
1. Follow manufacturer’s recommendations when

operating a digger/derrick truck (Refer to the
operator’s manual).

2. Cranes or digger/derricks used near energized
conductors for purposes other than live line
techniques should be operated in accordance
with safelimits of approach (Refer to Section
200-9 of this guide).

3. For work in proximity to energized equipment, refer
to specific rules in the current EUSR.

4. Operators should not subject a boom to a load in
excess of its load carrying capacity.  A load rating
chart should be attached to the unit in a location
where the operator can see it when operating the
equipment.

5. Adhere to boom load chart.  If necessary, reposi-
tion unit after digging so that the boom may be
used at an elevation where the lifting capacity is
increased (See Figure 10).

6. The operator should not operate the boom in such
a manner that any part of its load will pass over a
worker.

7. Avoid jerky or erratic operation by using the hand
or foot throttle to control the speed.

8. Top governed RPM should only be used for digging
and winching.

9. Where a worker may be endangered by the rotation
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or uncontrolled motion of a load being hoisted, one
or more guide ropes should be used to prevent
rotation or other uncontrolled motion.

10. The boom – not the load line – should be used for
the initial lift

11. When using the boom tip winch for pulling, the
boom should always be in line with the pull, such
as when skidding a pole (See Figure 11).

12. Avoid side pulls with the winch line.  Point the
boom toward the load if possible.  If not, move the
load by rotating the boom (See Figure 12).

13. The load should be lowered on the winch line, not
the boom.

14. Avoid sudden pulls with the winch line.

Learn the safe loading
capacities of the truck
under various loads,
terrain and derrick positions A load lifted safely in
this position

might upset
the truck if
lowered

   to this
   position

                                           balance point

Figure 10
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Position derrick in line with load to prevent side strains

Figure 11

Rotate boom to the load to avoid side strains

Figure 12
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15. Keep loads close to the ground where possible.

16. Workers should watch that synthetic winch rope
does not build up on one side of the drum.  This
could cause shock load on the winch rope if it rolls
off the built up section.

17. A load should not be allowed to drop suddenly.
Shock loads are many times greater than the lifted
load.

18. The recommended method for pulling poles is to
use a pole puller in conjunction with the boom.
Refer to the IHSA Safe Practice Guide, Pole

Handling.

19. Loads should not be rotated downhill.

20. Digger/derrick trucks should not be moved with a
load suspended on the boom.  The boom should
be fully retracted and the auger and boom should
be stowed in the rest position before moving.

21. Remove the fibreglass basket and store the top
controls on the end of the boom before handling
poles with the boom.

22. Synthetic stow cable should be dressed according
to manufacturer's recommendations to prevent
breakdown.

23. The pin used to hold the auger on the Kelly bar is
used for up and down motion only – not for torque.

24. Do not exceed the manufacturers' recommended
engine revolutions during digging and boom
operations to avoid damage to hydraulic hoses
or pump.
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25. A power anchor can exert more pulling force than
the heaviest load.  The operator should control
the down motions.  Do not allow the anchor to pull
the boom down.

26. Tampering with the pressure relief valve could
damage the hydraulic system.

27. When the operator’s view is obstructed, a signal
person should assist the operator.

28. The winch line (steel or synthetic) should never
be choked.  The use of a proper sling around the
load to be lifted or moved will prevent undue wear
on the winch cable. Refer to the IHSA Safe
Practice Guide, Pole Handling.

29. A load should not be unhooked or unslung until:
(a) it has been landed
(b) there is no danger of tipping, collapsing or

rolling of the load

30. The boom should be fully retracted, and the auger
at its shortest position, before any attempt is made
to remove or stow the auger.

31. A winch line, used over a fibreglass extension,
destroys any dielectric qualities the boom has
when being used as an insulated aerial device.

32. A collapsable take-up reel should never be used
for pulling under tension.  Use a capstan type
take-up reel.

33. It is preferable to use take-up reels on deck
mounted winches if the digger/derrick truck is so
equipped.  If the unit is not equipped with a deck
mounted winch and the boom tip winch is to be
used, be sure the rotation of the take-up reel is
such that the winch brake is not on.  Otherwise, it
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could heat up and damage the winch motor and/
or winch.

401 DIGGER/DERRICK TRUCK MAINTENANCE

1. Daily: Refer to Section 102 of this guide.

2. For maintenance schedule, refer to operator's
manual.

402 HYDRAULIC PRESSURE GAUGES

Hydraulic pressure gauges enable the operator to
determine the pressure of the fluid in the hydraulic
system.  Attention to these gauges permits the operator
to know when the maximum allowable pressure is being
approached, at which point the relief valve operates.
These gauges are used when making adjustments to
the hydraulic system.  Pressure gauges record in
pounds per square inch, bars, kilopascals or a combina-
tion of these.  Kilopascals (kPa) or kilograms per square
centimetre (kg/sq. cm) are the common units of pres-
sure in the metric system.  Barometric pressure (Bar) is
the term used when discussing atmospheric pressure,
and is the same value as the kilograms per square
centimetre in the metric system (1 Bar = 1 kg/sq. cm).
Pounds per square inch (PSI) is the common unit of
pressure in the Imperial System.
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The following equation shows how to compare these
units of measure.

1 PSI = 14.50 x 0.069 Bar (0.069 kg/sq. cm)

1 kPa = 100 x 1 Bar (1 kg/sq. cm)

1 PSI =  6.90 kPa

Different readings or comparisons, with PSI, kPa and
Bar (kg/sq. cm), common in a hydraulic system:

1 PSI = 6.90 kPa = 0.069 Bar (kg/sq.cm)

100 PSI = 690 kPa = 06.90 Bar (kg/sq. cm)

500 PSI = 3,450 kPa = 34.50 Bar (kg/sq. cm)

1,000 PSI = 6,900 kPa = 69.00 Bar (kg/sq. cm)

1,500 PSI = 10,350 kPa = 103.50 Bar (kg/sq. cm)

2,000 PSI = 13,800 kPa = 138.50 Bar (kg/sq. cm)

2,500 PSI = 17,250 kPa = 172.50 Bar (kg/sq. cm)

3,000 PSI = 20,700 kPa = 207.00 Bar (kg/sq. cm)

3,500 PSI = 24,150 kPa = 241.50 Bar (kg/sq. cm)

4,000 PSI = 27,600 kPa = 276.00 Bar (kg/sq. cm)

4,500 PSI = 31,050 kPa = 310.50 Bar (kg/sq. cm)

5,000 PSI = 34,500 kPa = 345.00 Bar (kg/sq. cm)

403 THROTTLE CONTROL

The throttle control provides the operator with a variable
range of pump speeds from engine idle to the maximum
allowable pump speed.

404 DIRECTIONAL CONTROLS

Simultaneous use of all functions can be obtained with
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proper control.  When one or more controls are engaged
at the same time, the components that move with the
least requirement will take most of the hydraulic oil
output.  This control should be metered (partly open) so
that part of the oil flow is available to drive those compo-
nents which take more power to move.  For example, the
extension cylinder moves with less power than the lift
cylinder, so the control valve of the extension cylinder
should be properly metered to actuate the lift cylinder at
the same time (See Figure 13.)

Meter control of function with least power requirement

Figure 13
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405 DIGGER OPERATION

Refer to the operator's manual.

406 AUGER CARE AND USE

1. Augers are designed to drill straight holes.  Keep
the boom line up with the auger during digging
operations to prevent the auger or kelly bar from
bending.  Keep the auger vertical by metering the
extension boom and boom rotation controls (See
Figure 14.

Use rotation and stinger to position auger

Figure 14

2. In most cases,  digging a hole can be done at any
speed in the range the manufacturer recommends
for the digger.  However, in hard digging, such as
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shale, granite, rock, etc., the best digging is done
with slow auger speed and steady pressure.

3. The auger should never be driven in reverse with
boom pressure on it.

4. The auger should not be fed into the earth too
quickly and the drilled material should be taken
from the hole frequently.  It may be difficult to raise
an auger if it has been allowed to drill too deeply at
a single pass.

5. When starting to dig on inclines, angle the boom
and auger to the point where the auger is parallel
to the incline (See Figure 15).  Turn the auger
several revolutions before starting a gradual return
of the auger to the vertical position.  An alternative
method is to level the area where the hole will be
dug with a shovel before setting the auger (See
Figure 15).

Figure 15
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6. Soil can be spun off by allowing the auger to
rotate at maximum speed or by rapidly reversing
digger control (See Figure 16). Do not, however,
move the controls rapidly back and forth from
reverse to forward and back again.  This could
damage the auger motor.

Figure 16

7. Carbon auger blades are essential when digging
in frost or hard pan.  Slow speed and maximum
down pressure are recommended for digging in
these conditions.  If digging is particularly severe,
move the extension boom in and out; concentrating
the down pressure on one side, then the other.
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8. Worn points and teeth do not dig, they just rub!
Most teeth are interchangeable.  The outer teeth
travel further and are subject to more wear than the
inner teeth.  It is, therefore, possible to get longer
life from the teeth by rotating them.  Be sure the
sides of the outer teeth are not allowed to wear
down excessively.  The outer teeth cut a hole that
provides clearances for the auger.  Loss of this
clearance will result in excessive auger binding and
wear.  Replace worn teeth.

9. If you strike a rock that you cannot cut through, bite
into it and raise the auger.  This should roll the rock
from its bed so that you can pick it up the next time
around.  This may have to be repeated several
times.

10. When digging anchor holes, or putting in power
anchors, extreme caution should be used to main-
tain the correct angle by adjusting the extension or
rotating the boom to prevent excessive strain on the
boom (See Figure 17.)

11. Be careful when exerting down pressure while dig-
ging an anchor hole or installing a power anchor.
Keep the auger or power anchor turning to help
prevent bending when applying pressure at an
angle.

12. The boom should be fully retracted and the auger
shaft at the shortest possible length before any
attempt is made to remove or store the auger.
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Dig as nearly in
line with derrick
as possible

407 STORING FIBREGLASS BOOM AND TOP
CONTROLS

Refer to operator's manual.

NOTE: 1. When using a fibreglass boom in conjunc-
tion with the fibreglass basket, the fibre
glass extension should be fully extended at
all times.

Figure 17

Use stinger and
lift movements
for anchor holes



65

           2. The fibreglass boom should not be stored
by using the winch line.

           3. A winch line used over the fibreglass exten-
sion destroys any dielectric qualities the
boom has when being used as an aerial
device.

408 WINCH LINES

1. Wire ropes - Refer to the IHSA Safe Practice
Guide, Ropes, Rigging and Slinging Hardware.

2. Synthetic ropes – double braided synthetic rope is
actually two ropes in one, constructed of a braided
synthetic outer cover and a braided synthetic inner
core.

Orienting all fibres parallel to the rope axis reduces
abrasion and stretch and allows the line to run
smoothly on and off winch drums and over
sheaves.

A safety factor of five to one is recommended for
synthetic rope. Thus, maximum working load
should be approximately 20% of the quoted break-
ing strength.

Synthetic ropes are sometimes advertised as
having high dielectric qualities.  However, remem-
ber that the dielectric strength applies only to new,
clean rope.  Dirt, grease, moisture and other con-
ducting contaminants reduce this quality.

Synthetic rope should not be exposed to sharp
edges such as metal burrs on winch drums,
sheaves, shackles, wire rope slings, etc.

When installing synthetic rope on older winch
drums,  make sure that the rope is not coming in
contact with surfaces that have been scored by
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previously used wire rope winch lines.

There are various methods of attaching a winch
line to a winch drum, the use of a wedge or plug
and set screw in the main body of the drum, or a
“U” bolt through the side of the flange and other
methods varying with the type of equipment used.
Be sure that the attachment method used does not
have a sharp edge that will cut the rope line when it
is under load.

NOTE: The winch drum end connection is not
designed to carry any load, so at least
four wraps should always be kept on the
drum.  Do not attach the end of the line to
the drum by using the core only (See
Figure 18).

Do not work below
four turns on a drum

Figure 18

It is recommended that every winch line be rotated
“END” for “END” on a periodic basis.  This will vary
high stress and wear points and extend useful life
of the rope.  Recommended period of time is six
months, at which time visual inspection and wash-
ing can be programmed.  Synthetic rope can be
washed in a mild detergent and warm water, rinsed
and air dried.  The synthetic fibres themselves
absorb only a negligible amount of water, but water
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trapped between the fibres should be squeezed
out (by placing the rope line under tension) and air
dried.

Winding Rope On A Winch Drum
The first layer (wrap) around the winch drum should be
put on tightly.  Initial winding tension should be approxi-
mately 22.70 kilograms (50 pounds).  This will prevent
subsequent wraps from slipping down between the turn
when tension is applied.

The outer jacket on synthetic ropes has a relatively high
degree of resistance to abrasion and fusing.  All syn-
thetic rope can be subjected to fusing if exposed to
enough friction and heat.  Therefore, whenever possi-
ble, avoid such practices as surging on a capstan winch
and hard rendering around poles or other objects.

The winch line itself should not be used as a choker to
pick up a pole or other objects.  The clevis attached on
the end of the winch line can cut into the rope.  A sling
should be used as a choker (See Figure 19).

             Wire Rope                     Synthetic Rope

Figure 19
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To assure maximum efficiency and safety, the boom
sheave diameter should be no less than eight times the
rope diameter.  The sheave groove diameter should be
no less than 10% greater than the rope diameter and
the groove should be rounded, not “V” shaped (See
Figure 20).

Figure 20

Splicing is by far the strongest and most efficient
means of attachment.  Knots should not be tied in a
winch line.  Knots can reduce the strength of any rope
by as much as 50 per cent.  Also, avoid sharp bends in
the line where possible, as this will also greatly reduce
strength.

Splicing of eyes should be done by a competent
person or by the manufacturer.  Eye splices must have
a lock-stitch to prevent the eye from pulling out.

Shock loading produces a drastically different set of
physical properties and can best be described as a very
sudden change in tension, from a state of relaxation or
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low load to one of high load.  This results in accelerated
wearing.

A typical shock load is when an object is lifted vertically
by a winch line with a sudden jerk, or when the load is
suddenly dropped.  A 2,268 kilogram (5,000 pound) load
under these conditions may then weigh 13,608 kilo-
grams (30,000 pounds) and break a winch line in this
strength range.

Synthetic fibres have a memory.  They react similar to
wire rope, in that they retain the effects of being shock
loaded.  This is an important reason to avoid shock
loading.

Proper loading procedures will prolong the life of the
rope and reduce premature downgrading.  If there is a
reason to believe that a winch line has been shock
loaded above its safe working range, it should be
logged; and, if a number of these occur, the line should
be rotated and inspected.  Winch lines should be
inspected weekly by a competent person and the
inspection logged.
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TABLE 3

SYNTHETIC ROPE WINCHES

Approximate Safe
Size Average Tensile Working

(New Rope) Load

1.59 cm 5,896.80 kg 1,179.36 kg
(0.63 in.)  (13,000 lbs.) (2,600 lbs.)

1.91 cm 7,257.60 kg 1,451.52 kg
(0.75 in.) (16,000 lbs.) 3,200 lbs.)

2.22 cm 10,886.40 kg 2,177.28 kg
(0.88 in.) (24,000 lbs.) (4,800 lbs.)

2.54 cm 12,882.24 kg 2,575.45 kg
(1 in.) (28,400 lbs.) (5,680 lbs.)

3.18 cm 19,776.96 kg 3,955.39 kg
(1.25 in.) (43,600 lbs.) (8,720 lbs.)
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409  HAND SIGNALS FOR HOISTING OPERATIONS

Load Up Load Down Load Up Slowly Load Down
Slowly

Boom Up Boom Down Boom Up Slowly Boom Down
Slowly

Boom Up
Load Down

Boom Down
Load Up

    Everything
              Slowly

Use Whip Line

Use Main Line Travel Forward Turn Right Turn Left

Shorten
Hydraulic Boom

Extend
Hydraulic Boom

Swing Load Stop

Close Clam Open Clam Dog Everything
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410 HAND SIGNALS FOR OVERHEAD AND
UNDERGROUND OPERATIONS

#1: TAKE UP - GO AHEAD

This signal is used to
indicate the direction
of pull.  Faster or
slower motions of the
signal are used to in-
dicate speeds other
than caution or slow

speeds.  Where there is a choice
of conductors to be pulled, this
signal is given with one of the indi-
cating signals #7 to #12 inclusive.

#2: SLOW - CAUTION

This signal always
follows either #1 or
#4 and indicates
slow speed for
caution.  This signal
must be given continu-
ously while the pull is
being made at slow speed and is
to be terminated by either giving
the #1, #4 (depending on direction)
or #3 signal.

#3: STOP

#4: SLACK OFF
This signal is used
to indicate the
direction of pull
and is used in
slacking or lower-
ing as #1 is used
in taking up.

#5: THAT IS ALL #6: CUT LOOSE

HORIZONTAL CONDUCTORS

#7 #8 #9
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411 HYDRAULIC TOOLS

There are many different hydraulic tools available for
use today.  These tools adapt with ease to hydraulic
systems of all popular makes of aerial devices and
digger/derrick trucks.  Some of these tools are pole
pullers, tampers, pruners, hand and pole chain saws,
jack hammers, wire cutters, presses and impact drills.
With proper care and use, they can make a job easier
and safer.  Improper care and use can cause injury or
create damage to the hydraulic system.

This Guide will not discuss how to use these tools, but
will stress that the worker read the operator's manual
that comes with the tool.  Ask questions and get instruc-
tions on the tool.  Learn how to use it properly – do not
experiment.

HAND SIGNALS FOR TRUCK HOISTING OPERATIONS

Signals No. 13, 14 & 15 should only be used when the signaller
is within 15.24 metres (50 feet) of the truck operator.

VERTICAL CONDUCTORS

#10 #11 #12

#13: TAKE UP
Hand
closed,

Thumb up.

#14: LOWER
Hand
closed,

  Thumb down.

#15: STOP
Hand
open.
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Inspect the tool before each use.  Look for damage or
faulty parts in the unit.  Inspect the hoses to see there
are no cuts, soft spots, or breaks that could cause a
rupture.  Clean and check quick disconnect couplers
because it is through them that dirt or other contamina-
nts can enter the hydraulic system, causing damage.
Be sure that the hose has the proper pressure rating for
the tool.  If the hose should leak or break, never attempt
to stop the leak with your hand or any other part of the
body.  Take the hydraulic system out of operation, then
correct the problem.
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