RULES
ON
SAFETY

Sixty rules for safe operation
of power cranes and excavators




No safety bookiet can possibly
cover all situations...and this is

no exception. In addition to the
rules here, we suggest that you
always keep three basic principles

of safety in mind:
C/ \U I ION A. Power cranes and excavators
, are complex and powerful

machines that require your
complete control every moment.

B. You ... as the man responsible
for those operations under your
direct control . . . are the crucial
key to safe machine performance
...and everyone from your fellow
workers to the machine owner

is depending on you.

C. Do not operate any machine
until you fully understand the
operator's manual.
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9 GENERAL

Think safety. Follow a definite plan for inspection attention elsewhere, stop the machine first. If you
and safe operation. Report or correct any unsafe can’'t see the load, be sure to have a signalman
conditions immediately. Always put safety first. in full view.

Be a good housekeeper . .. keep the deck clean,
free of oil, grease, rags, cables, chains, buckets,
barrels and other hazards. Keep loose parts in a
tool box. Use only non-flammable solutions for
cleaning. Be sure your shoes are clean and dry
before operating brakes.

Don’t be a “cowboy.’ It may look flashy and fast,
but a real pro knows that a smooth, well-balanced
work cycle gets more work done... and prevents
machine wear and regrettable accidents.

' ) 3 Be alert...don't be distracted. Always keep your
eyes on a moving load...and if you must turn your



Inspect wire ropes daily ... and replace any worn,
badly frayed, broken or kinked ones. Be particu-
larly careful about boom hoist ropes and pend-
ants. Check end connections for wear.

Inspect your machine daily . . . check for loose,
6 worn or damaged parts. Report or correct any
unsafe conditions immediately...and do not oper-
ate the machine until they have been corrected.
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Replace all missing or broken guards and panels
...they are put there to protect you.

8 Never tamper with safety devices.

Always have a fire extinguisher on hand and know
how to use it. Check regularly—at least monthly—
to be sure it is in working order.

Test all controls at start of shift to be sure they
are properly adjusted before beginning operation.

Make sure no one is working on or close to the
machine before you start engine or begin to
move. Check inside...outside...and underneath.

Use caution when fueling. Stop engine . .. do not
smoke . . . never fill near an open flame. Keen
metal funnels in contact with filler tube to p,Q
vent static spark. Turn off heater before fuelin®
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Check your footing. Your machine should be on
13 as solid and level a footing as possible...and you
may have to build one in certain situations to get
a good working foundation. Use heavy timber
mats on soft ground where needed. Never leave
your machine in a low spot where rains may wash
out your footing.

When traveling your machine—
1 4 Ocheck bridges before crossing ... make sure they will
support the weight of the machine.
O check river depths when fording by iowering dipper
J to gauge the depth. Stop and swing dipper side to side
to detect any boulders before proceeding.

GENERAL

O check clearances. .. under bridges...overhead lines
...or any overhead obstruction. When side clearances
are tight, post a lookout . . . and be sure there is clear-
ance for tail swing.

OO when traveling with a load, snub the load to prevent
swaying if possible. Never travel with near-capacity
loads.

O never travel a rubber-tired unit with a load over the
side.

O always move with the load behind in soft going . . .
it helps to raise the leading end of the crawlers and
make traveling safer.

O always set swing brakes when unit is idle or holding
loads for a period of time, especially on slopes. If swing-
ing during travel is necessary, engage swing jaw clutch
before releasing brakes.

0O never backup until you're sure everyone is clear of
the machine.

O for long moves, position boom in direction of travel.

O block treads when moving uphill. Be sure they are
blocked to prevent downhill movement before shifting
steering clutches.



15 Never swing over workmen.

Never get on or off a moving machine . . . and
6 never jump off. Use both hands to mount and
dismount.

Take signals from only one person...and use the
17 standard signals shown in this booklet. If other

signhals are going to be used, be sure you and

your signalman agree on them beforehand.
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When making adjustments or repairs—

O stop the machine.

O lower the boom or secure it against dropping.

O neutralize all controls.

O lock starter and remove ignition key to make it
inoperative.

O display proper warning signs on controls of machine.
O keep hands, feet, clothing away from gears, ropes,
drums and sheaves.

O never put your hands on wire rope when climbing to
the top of the cab.

O use a bar or stick to guide wire ropes onto drums.

O keep hands well away from fan drive while engine
is running.

0O safeguard your oiler... do not resume operation until
he gives you a positive “all clear” signal.

O replace all guards and shields before resuming
operation.

Block under boom before disassembling. Ne
stand on or under the boom during this w
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Never leave your machine—

O with a load in the air. Land all loads before leaving.
O with engine running. Shut power off . . . set and lock
brakes including swing brakes. .. engage all ratchets. ..
lock all controls.

O before lowering high booms and engaging boom
hoist pawl.

O without parking on level ground, parallel with bank
or grade.

O before locking doors.

Before disconnecting oil lines, if machine has
hydraulic controls, be sure to place boom on the
ground or in the boom rest. Then move the pedals
and control levers to equalize pressures within
the cylinders. Always release any air supercharge
on hydraulic reservoir, and shut off engine (or
de-clutch pumps) before disconnecting oil lines.

Never exceed manufacturer’s rating. Remember
that many machines have some ratings limited
by factors other than machine stability.
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GENERAL

Don't reach into hydraulic boom holes unless the
sections are securely anchored together.




GENERALIY

Lock turntable before traveling on highway. Use When traveling on the highway—
house lock or swing brake, and lower boom into 26 O operate truck with lights on.

rack to prevent swing. O use proper traffic warning flags and signs.

O for large units, use front or rear flag vehicles, or two
flag vehicles with 2-way radios.

O check local laws.

When loading machine on trailer, always use ramp;
and if not available, use blocking to build one.




S CRANE OPERATION

Know the rated capacity of your crane. A safe Keep a sharp eye on workmen in elevated areas
27 load depends on boom lengths and working ... be careful to keep clear with swinging or fall-
radius. Follow these suggestions to avoid buck- ing loads.

ling the boom or tipping:

O know the radius of the load . . . remembering that
radius is measured from center of rotation . .. not from
boom foot pin.

O always operate within the rated capacity of your ma-
chine.

0O the safe rated capacity includes weight of hook,
block and any materials handling devices such as con-
crete bucket, magnet, etc. Subtract the weight of all
these to find the true weight of the load you can handle
safely.

O safe ratings are based on operating the machine on
firm, level ground . . . outriggers should be properly
extended and/or lowered whenever possible.

O avoid fast swings, hoists or sudden braking. . . these
can cause overloads.

. [J do not handle large, heavy loads in strong winds.
The wind can catch the load and create an unstable
J condition. Never permit anyone to ride the load or the hook.
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Keep boom away from all overhead lines. Treat It is useless to ground a crane by driving a pipe
30 all wires as hot until you have reliable informa-
tion to the contrary. Watch your boom clearance
when traveling . . . uneven ground may cause
boom to weave or bob into power lines. If neces-
sary to work near power lines, check local or state
codes. If you hit a power line:

into the ground.

Make a “dry run” in tight areas.. .. it will help you
determine the safest way to operate under exist-
ing conditions.

3 Check loads before moving them. First, deter-
mine the load weight and check against the ca-

O stay inside the cab until line is cleared or power is pacity chart. Be sure the load is well secured. ..
shut off. lines are not kinked. The hoist line should be
O if you must leave the cab, be sure to jump completely vertical. When lifting, avoid sudden starts a
clear of the machine. stops.
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» CRANE OPERATION

Use power lowering whenever possible. When When using two machines to lift heavy or un-
lowering heavy loads, keep hoist brake as re- wieldy loads—
serve. Use safety pawl on the boom hoist drum O use only one signalman.

when boom lowering is not used. O coordinate lifting plans with the other operator be-

fore you begin.

3 Do not hoist two or more separately rigged loads O know the load distribution. Arrange slings so ma-
in one lift, even though the combined load is with- chines correctly share the load.

in the crane’s rated capacity.

36 Always use the shortest boom possible . . . and
observe these precautions with any boom length:
O make only vertical lifts . . . never pull the load side-
ways.
O keep speed slow in lifting and lowering loads.
O swing carefully, slowly ... and avoid boom or jib
“whipping”’
0 don'’t let load strike boom or outriggers.
O allow maximum clearance between hook block and
head sheaves.
O keep near-capacity loads as close to the ground as
possible.
O avoid hitting nearby structures with boom. If you do,
inspect boom prior to next lift.
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3 When swinging, watch out for “old man” centrifu-
gal force. Swing crane slowly to avoid outward
swing of the load. If necessary, attach a tagline

device to the load to control the swing.

3 Watch for boom “kickback! Never operate with

boom at a higher angle than shown on the capaci-

ty plate. Know what controls give you emergency
stopping.

4 Check your hitcher ... be sure he's clear before
starting lift. Make certain he securely attaches
the load.

-~ - orry B ens.
Test stability before lifting heavy loads. Check
37 outrigger footing. Lift load slightly off the ground
and stop . . . check machine for movement and
check to be sure the brakes hold with the load
elevated. Never use machine stability to deter-
mine capacity. Load capacity is determined be-
fore tipping. If there are any indications of tipping,

the machine is already overloaded.
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< CRANE OPERATION

4 Control load at all times. To prevent excess mo- ous pull on hoist lines can break the cable or pull
tion during travel, use hand lines to guide or snub boom over cab on some types of booms. On hy-
the load. draulically telescoping booms, be sure to pay out

hoist line when extending and reel in hoist line
when telescoping.

When using a magnet—

O be especially careful of workmen . . . never permit
them to touch magnet or load.

0O sound warning signal on every load move . . . and
keep sounding it until workmen clear out of your path.
O never move loads over workmen . . . never permit
: anyone to be underneath magnet or load.
Don't use hoist lines for sling around the load. .. 0O don’t permit workmen to come between magnet and
4 and never use discarded rope to make slings. any steel object.
O watch electromagnet power . . . keep terminal box
Don't back crane carrying maximum load away cover tightly closed.
43 from load . .. you may tip. O open magnet switch before connecting or discon-
necting magnet leads.
4 Look out for “two-blocking”. .. caused when hook O if necessary to position a load, make sure a dry,
q' block collides with boom point sheaves. Continu- wooden stick is used.

13



CRANE OPERATION

Always use outriggers to make any lifts except Lock carrier air brakes “on” when operating . . .
light loads with pick and carry units . .. and never 9 and check air brakes’ pressure frequently.
lift a load forward of front outriggers unless shown

on manufacturer’s rating chart. Watch out for the carrier cab on truck-mounted
0 units when swinging the boom. Keep boom high
Lower outrigger jacks to completely remove all enough to swing clear of cab.
4 machine weight from tires and level unit to safely

reach machine's full capacity. Recheck and if
necessary reset outriggers between heavy lifts.

48 Always extend outrigger beams completely.

14



9 EXCAVATOR OPERATION

When working in pit or high banks—

51 O keep check on pit men ... . be quick to alert them if a
cave-in appears imminent.
0O beware of caving edges and overhanging banks . . .
undercut edges may give way ... banks may slide.
O always position machine to let you get away quickly
when digging high banks ... a slide may start.

O pull machine away from high banks or edges before ¢;
shutting down. ‘

2 Know the exact location of buried utility lines . ..
mark them clearly.

Use caution on slopes. .. tipping can occur if you:
54 O swing to the side when no boom is attached.

O suddenly start or stop swing when boom point is

elevated at high angle and load is near the boom point.
Load trucks from the rear. Never swing over the O travel with load beyond safe operating radius.

truck cab ... and make sure the driver remains O swing load without raising boom to compensate for
out of the truck during loading. changed radius.

15



EXCAVATOR OPERATION

Watch slack lines. On a cable-operated hoe, pre-
vent excessive hoist line slack when digging with

the inhaul line.

If a clutch sticks while digging, release the engine
clutch quickly.

5 Keep crawlers back from the edge of the hole
when you're digging with a hoe.

shell bucket. Never release the closing line while
a bucket is being hoisted.

5 When loading truck with a hoe, raise the boom at 6 in a dragline operation, keep load radius ar-’ J

5 Keep a tight closing line when hoisting a clam-

the same time you extend the dipper arm. boom length to a minimum for maximum stabili

16



( . PCSA, a Bureau of the Construction

Industry Manufacturers Association,
has a long and respected history. It is
the recognized spokesman for the In-
dustry at home and overseas and in
liaison with the Federal Government.

OPCSA actively promotes its members’
products, establishes and updates in-
dustry standards in line with new tech-
nology in materials and methods.

(JThe publishing of technical literature is
an important service, and colleges and
universities as well as the industry have
found these references useful.

OThis booklet is another example of the
service PCSA provides the Construction
Industry.

CLARK EQUIPMENT COMPANY
Austin-Western Division
Aurora, lllinois 60507
Lima Division
P.0. Box L
Lima, Ohio 45802
BANTAM DIVISION, KOEHRING COMPANY
Waverly, lowa 50677

BUCYRUS-ERIE COMPANY
P.0. Box 3729
Evansville, Indiana 47701

DEERE & COMPANY
John Deere Road
Moline, lllinois 61265

DROTT MANUFACTURING COMPANY
P.0. Box 1087
Wausau, Wisconsin 54401

THE GALION IRON WORKS & MFG. CO.
P.0. Box 647
Galion, Ohio 44833

GROVE MANUFACTURING COMPANY
P.0. Box 21
Shady Grove, Pennsylvania 17256

HARNISCHFEGER CORPORATION
4400 West National Avenue
Milwaukee, Wisconsin 53246

HEIN-WERNER CORPORATION

1200 National Avenue

Waukesha, Wisconsin 53186

HYSTER COMPANY

P.0. Box 289

Kewanee, 1llinois 61443

INSLEY MANUFACTURING CORPORATION

P.0. Box 167
Indianapolis, Indiana 46201

INTERNATIONAL HARVESTER COMPANY/
Construction Equipment Division
10400 West North Avenue

Melrose Park, lllinois 60160

KOEHRING DIVISION, KOEHRING COMPANY
3026 West Concordia Avenue
Milwaukee, Wisconsin 53201

LINK-BELT SPEEDER DIVISION
FMC CORPORATION

1201 Sixth Street. S.W.
Cedar Rapids, lowa 52406

LORAIN DIVISION, KOEHRING COMPANY
1374 East 28th Street
Lorain, Ohio 44055

NORTHWEST ENGINEERING COMPANY
201-7 West Walnut Street
Green Bay, Wisconsin 54305

POCLAIN
60-Le Plessis-Belleville
France

UNIT CRANE AND SHOVEL CORPORATION

6411 West Burnham Street
Milwaukee, Wisconsin 54319

THE WARNER & SWASEY COMPANY
P.0. Box 39127
Solon, Ohio 44139
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HOIST. With forearm ver-
tical, forefinger pointing
up, move hand in small
horizontal circle.

HAND SIGNALS FOR SHOVEL CRA@E

LOWER. With arm ex-
tended downward, fore-
finger pointing down,
move hand in small hori-
zontal circles.

USE MAIN HOIST. Tap
fist on head; then use
regular signals.

USE WHIP LINE. (Aux-
ilary Hoist) Tap elbow
with one hand; then use
regular signals.

RAISE BOOM. Arm ex-
tended, fingers closed,
thumb pointing upward.

LOWER BOOM. Arm ex-
tended, fingers closed,
thumb pointing down-
ward.

MOVE SLOWLY. Use one
hand to give any mation
signal and place other
hand motionless in front
of hand giving the motion
signal. (Hoist Slowly
shown as example)

STOP. Arm extended,
palm down, hold position
rigidly.

EMERGENCY STOP. Arm
extended, palm down,
move hand rapidly right
and left.

TRAVEL. Arm extended
forward, hand open and
slightly raised, make
pushing motion in direc-
tion of travel.

DOG EVERYTHING. Clasp
hands in front of body.

TRAVEL. (Both Tracks)
Use both fists, in front
of body, making a circu-
lar motion, about each
other, indicating direction
of travel; forward or back-
ward. (For crawler cranes
only)

TRAVEL. (One Track)
Lock the track on side in-
dicated by raised fist.
Travel opposite track in
direction indicated by
circular motion of other
fist, rotated vertically in
front of body. (For
crawler cranes only)

EXTEND BOOM. (Tele;
scoping Booms) Bot
fists in front of body with
thumbs pointing outward.

C




RAISE THE BOOM AND
LOWER THE LOAD. With
arm extended, thumb
pointing up, flex fingers
in and out as long as load
movement is desired.

LOWER THE BOOM AND
RAISE THE LOAD. With
arm extended, thumb
pointing down, flex fin-
gers in and out as long
as load movement is
desired.

SWING. Arm extended,
point with finger in direc-
tion of swing of boom.

- RETRACT BOOM. (Tele-
scoping Booms) Both
fists in front of body
with thumbs pointing

towa ) h other.

EXTEND BOOM. (Tele-
scoping Boom) One Hand
Signal. One fist in front
of chest with thumb tap-
ping chest.

RETRACT BOOM. (Tele-
scoping Boom) One Hand
Signal. One fist in front
of chest, thumb pointing
outward and heel of fist
tapping chest.

OTHER PCSA
LITERATURE AVAILABLE

Man the Builder. .............ccoiiuiniiiiiniiiiiiinnen. $1.50
(a primer on cranes and excavators and their uses)

Operating Cost Guide.............. ... .. it 1.50
(cable control cranes and excavators)

Power Cranes, Shovels, Draglines — Attachments,

Traction, Operation (cable control).......................... 1.50
125 Ways to Better Power Shovel/Crane Operation........... .20
PCSA Standard No. 1
Mobile Power Crane and Excavator Standards............... 1.50
PCSA Standard No. 2
Mobile Hydraulic Crane Standards.......................... 1.50

PCSA Standard No. 3
Mobile Hydraulic Excavator Standards....................... 1.50
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This booklet is another in a series on the safe operation of construction machinery published by CIMA.
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