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INFORMATION
FOR
MCI STUDENTS

Welcome to the Marine Corps Institute training program. Your interest in
self-improvement and increased professional competence is commendable.

information is provided below to assist you in completing the course.
Please read this guidance before proceeding with your studies.

1. MATERIALS

Check your course materials. You should have all the materials listed in
the "Course Introduction." In addition you should have an envelope to mail
your review lesson back to MCI for grading unless your review lesson answer
sheet is of the self-mailing type. If your answer sheet is the pre-printed
type, check to see that your name, rank, and social security number are
correct. Check closely, your MCI records are kept on a computer and any
discrepancy in the above information may cause your subsequent activity to go
unrccorded. You may correct the information directly on the answer sheet. 1If
you did not receive all your materials, notify your training NCO. If you are
not attached to a2 Marine Corps unit, request them through the Hotline (autovon
288-4175 or commercial 202-433-4175).

2. LESSON SUBMISSION

The self-graded exercises contained in your course are not to be returned
to MC1. On'y the completed review lesson answer sheet should be mailed to
MCI. The answer sheet is to be completed and mailed only after you have
finished all of the study units in the course booklet. The review lesscn has
been designed to prepare you for the final examination.

It is important that you provide the required information at the bottom of
your review lesson answer sheet if it does not have your nome and address
printed on it. In courses in which the work is submitted on blank paper or
printed forms, identify each sheet in the following manner:

DOE, John J. Sot 332-11-9999
08.49, Forward Observation
Review Lesson

Military or office address
(RUC number, if available)

Submit your review lesson on the answer sheet and/or forms provided.
Complete all blocks and follow the directions on the answer Sheet for
mailing. Otherwise, your answer sheet may be delayed or lost. If you have to
interrupt your studies for any reason and find that you cannot complete your
course in one year, you may request a single six month extension by contacting
your training NCO, at least one month prior to your course completion deadline
date. If you are not attached to a Marine Corps unit you may make this
request by letter. Your commanding officer is notiried monthly of your status
through the monthly Unit Activity Report. In the event of difficulty, contact
your training NCO or MC] immediately.

J‘#
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3. MAIL-TIME DELAY

Presented below are the majl-time delays that you may experience between
the mailing of your review lesson and its return to you.

TURNAROUNO MCI PROCESSING TOTAL NUMBER
MAIL TIME TIME OAYS
EAST COAST 10 5 21
WEST COAST 16 5 21
FPO NEW YORK 18 5 23
FPO SAN FRANC1SCO 22 5 27

You may also experience a short delay in receiving your final examination
due to administrative screening requiréd at MCI.

4.  GRADING SYSTEM

LESSONS EXAMS
GRADE PERCENT MEAN ING GRADE PERCENT
A 94-100 EXCELLENT A 94-100
8 86-93 ABOVE AVERAGE B 86-93
C 78-85 AVERAGE ¢ 78-85
D 70-77 BELOW AVERAGE D 65-77
AL BELOW 70 FALLING F BELOW 65

You will receive a percentage grade for your review lesson and for the
final examination. A review lesson which receives a score below 70 is given a
grade of NL (no Vesson). It must be resubmitted and PASSED before you will
receive an examination. The grade attained on the final exam is your course
grade, unless you fail your first exam. Those who fail their first exam will
be sent an alternate exam in which the highest grade possible is 65%. Failure
of the alternate will result in failure of the course.

5. FINAL EXAMINATION

ACTIVE DUTY PERSONNEL: When you pass your REVIEW LESSON, your examination
will be mailed automatically to your commanding officer. The administration
of MC] final examinations must be supervised by a coomissioned or warrant
officer or & staff NCO.

~ OTHER PERSONNEL: Your examination may be administered and supervised by
your supervisor. .

6. COMPLETION CERTIFICATE
The completion certificate will be mailed to ysur commanding officer and

your official records will be updated automatically. For non Marines, ymur
completion certificate is mailed to your supervisor.

ERIC
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7. RESERVE RETIREMENT CREDITS

Reserve retirement credits are awarded to inactive duty personnel only.
Credits awarded for each course are 1isted in the "Course Introduction.”
Credits are only awarded upon successful completion of the course. Reserve
retirement credits are not awarded for MCI Study performed during drill
periods if credits are also awarded Vor drill attendance.

8. DISENROLLMENT

Only your commanding officer can request your disenroliment from an MCI
course. However, an automatic disenrollment occurs if the course is not
completed (including the final exam) by the time you reach the CCD (course
completion deadline) or the ACCD (adjusted course completion dead)ine) date.
This action will adversely affect the unit's completion rate.

9. ASSISTANCE

Consult your training NCO if you have questions concerning course
content. Should he/she be unable to assist you, MC] is ready to help you
whenever you need it. Please use the Student Course Content Assistance
Request Form (1SD-1) attached to the end of your course booklet or call .ae of
the AUTOVON telephone numbers 1isted below for the appropriate course writer

section.
PERSONNEL /ADMINI STRATION 288-3259
COMMUNICAT1ONS/ELECTRONICS/AVIATION
NBC/INTELLIGENCE 288-3604
INFANTRY 288-3611
ENGINEER/MOTOR TRANSPORT 288-2275
SUPPLY/FO0D SERVICES/FISCAL 288-2285

TANKS/ARTILLERY/INFANTRY WEAPONS REPAIR
LOGISTICS/EMBARKATION/MAINTENANCE MANAGEMENT/
ASSAULT AMPHIBIAN VEHICLES 288-2290

For administrative problems use the UAR or call the MCI HOTLINE: 288-4175.

For commercial phone 1ines, use area code 202 ard prefix 433 instead of
288,

ERIC 7
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CRANE & EXCAVATOR OPERATOR
COURSE INTRODUCT 10N
CRANE and EXCAVATOR OPERATOR is designed to onable the crane and excavator operator to
perform his duties more proficiently by providing him with the study material covering the
cupabilities of Marine Corps crane and excavator attachments, opsrating techniques, rigging of
wire rope, and operator's preventive maintenance.

ADMINISTRATIVE INFORMATION

ORDER OF STUDIES
Study Unit
Number Study Hoyrs Subject Materia)
) 2 Cranes 8 Excavator
2 3 Attachments & Rope Mire
3 2 Safety
4 2 Operstor Mafntenance
4 REVIEW LESSON
2 FINAL EXAMIMATION
13
RESERVE RETIREMENT CREDITS:
CREDITS: 4
EXAMINATION: Supervised final examination without texthbook or notes; time
“.‘t. 1 mr.
MATERIALS: MCI 13.52a Crane & Excavator operator and answer sheet.
RETURN OF MATERIALS: Students who successfully complete this course are permitied

to keep the course materfials.

Students disenrolled for inacti vit{ or at the request of their
comanding officers will return all course materials.

- - - - - -

HOM TO TAXE THIS COURSE

This course contains & study unfts. Each study unit begins with a general objective
which 1S a statement of what you should learn from thet study unit. The study units are
divided into numbered work units, each presenting one or more Specific objectives. Read the
objectivc(s) and then the work unit text. At the end of the work upit text are study
questions which you should be able to answer without referring to the text of the work unit.
After answering the questions, check your answers against the correct ones listed at the end
of the study unit. If you miss any of the questions, you should restudy the text of the work
unit unt{l you understand the correct response. bhen you have mastered one study unit, move
on to the next, After you have completed all study units, lete the review lesson and tak.
it to your training officer or NGO for mailing to MCL. MCI will mail the fina) examinstion to
your commanding officer or NCO when you pass the review lesson,

- - - -

SOURCE MATERIALS
T™ 07847A-15 Crane-Whee) -Mounted MC2500, 30 ton Nov 1977
™ BI7A-14/1 Crane-Whee)l -Mounted MC 40 Cruz De¢ 1979
TM-07691A-15 Crane-Whee)l -Mounted 7 1/2 ton M-1SBIWF June 1978
T™-076918-13 Crane-Wheel-Mounted 7 1/2 ton M-RT-48MC Jan 1980
COMMERC 1AL User's Safaty Manual 1975
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MARINE CORPS INSTITUTE

Welccms 10 the Maine Corps
Inatituta correspondence training pro-
geam, Ry enrolling in this courae,: you
have shown & desire td improve the
skills you need for effective job perfor-
mance, and MC] has provided materiala
to help you achieve your goal, Now all
you need is to dovelop your own method
for deing these materials to best advan~
tage,

The following guidelines present
& four-part epproach to completing your
MCIl course successfully:

1, Make 8."reconnaissance ot
your materials;

2, Plen your siwudy time and choorv
& good study environment;

3, Study thoroughly and sysiem-
atically’

4, Prepare for the fins] vseiw,

1. MAKF A "RECONNAISSANCE" O
YOUR MATERIALS

Begin with a loak a1 the course
introduction page. Read the COURSFE
INTRODUCTION to get the "'big plewre”
ol the course. Then read the MATERIALS
section near the hotiom of the page (o
find out which text(s) and Study aids you
should heve received with the course,

It any of the lsted martervials are misvs-
ing, see Information for MC} Students
to find out how to get thewy, If you hes
everything that is listed, you are ready
to "reconuoiter’” your MCI course,

Read through the rablela} of con-
tents of your text{s). Note the various
subjects covered In the course and the
order in which they are taughte Leaf
through the 1exti{s} and 1ook at the {llus-

mo-Co® <0CH®

10

trations. Read & few work unu quea-
tions to get an idea of the typcs that are
asked, If MCI providea orher study
aids, such as a alide rule or a plotting
board, famiilarize yoursell with them,
Now, get down to specifica!

II. PLAX YOUR STUDY TIME AND
CHOOSE A GOOD STUDY ENVIRON=
MENT

From looking cver the course
mauterials, you should have some idsa
of how much study you will need to com=
plete this course. But “some idea” i®
not enoitgh, You need to work up &
personal study plan; the following steps
should give you some help,

Get a calendar and mark thoae
days of the week when you have fime
free for study, Two study perilods per
week, each lusting 1 10 3 hours, are
suggested for comnpleting the pinlinum
tneo s1udy units required ~ach month by
MCL OF course, work and other
schedules are not (e same for everyone,.
The fnpartant thing is that you schedule
8 regular tme for study on the sa.ne
deys uof cach week,

MAY

s

® Read the courge introduction
puge again, The section marked ORDER
OF STHDIES (118 you the number of
study uoies io he course and the approx-
imate number of 8tu’: hours you will
need 10 complete each study unite  Plug
these study hours Into vour schedule,
For example, if you set uside 1wo 2-hour
study periods cach week and the ORDER
OF STUDIES estimates 2 Study hours for
your firet study unit, you could eastly
schedule and complete the firss study
wnit fu one study period. On your calen~
dar you would mark "'Study Unit 1" on the




appropriate day, Suppose that the
second study unit of your course re-
quires 3 study hours, In that cuse, you
would divida the study unit in half and
work on each hall during & ssparats
study period. You would mark your
calendar sccordingly. Indicate on your
calendsr exactly when You plan to work
on ¢ach study unit for the entire course,
Do not forget to gchedula one or two
study periods to prepare for tht final
exeam.

© Stick to your scheduls.

Besides planning your study
time, you should als¢ chooes e study
environment thst is right for you. Moat
- people need & quiet place for study, like
e Jibrary or 8 reading lounge: other
people atudy better whare there is back-
ground music: atill others prafer to atudy
out-of-doors. You must chwose your
study environment carefully so het it
fits your individual needs.

nl. STUDY THOROUGHLY AND
SYSTEMATICALLY

Armed wiinh & workehle schedule
and situated in 8 good study environment
you sre now ready to sttack your course
study unit by study unit. To begin, turn
to the first page of study unit 1, On this
page you will find the study unit objective,
o statement of what you should be able to
do after completing the study unit,

DO NOT begin by resding the
work unit questions and flipping through
the taxt (or answers, |If you do 80,
you will prepare to fall, not pass, the
final exam. Inatead, procoed as fol-
lows:

@ Read the ohjective for the
firet work unit and then read the work
unit rext corefully. Make noics on
the ideas you feel are imporiant,

Without refercing fo the text,
answer the questions at the end of the
work unit,

@ Check your answers against
the correct ones listed at the end of
the gtudy unit,

If you mtas any of the questions,
restudy the work unit until you understend
the correct response,

Go_on to the next work unit and re=
peat ateps through until you have com~
pleted all the work units in the study unit,

Follow ths sams procedure for each
atudy unit of the courss, If you have
problems with the text or work unit questions
that you cennot solve on your own, ask
your section OIC or NCOIC for help, It
he cannot aid you, requost aseistance from
MCi on the Student Course Content Assis-
tance Request included with this course.

When you have finished all the study
units, complete the course review lesson,
12y to snewer asch question without the aid of
refepence materials, However, if you do not
koow an answer, look it up, When ou have
finished the lesson, take ft $0 your training
officer or NCO for mailing to MCL, MC}
will grads it and send you & feedback shest
listing course references for any quastions
that you miss.

IV. PREPARE FOR THE FINAL EXAM

Z |

BN

l

How do yuu prepare far the {inal
exsm? Follow these four wtepal

@ Review each study unit obiecrive
as & summary of what was taught in the
course,

Reread gall portions of the text
that vout found pacticularly difficult,

©llm-lm oll the work unit questions,
paying special utiention to those you missed
the first time sSround,

@ Study the course review
lesnon, paying particular attention
tu the questions you missed,

It you follow thess simple

steps, you should do well on the
final, COOD LUCK!
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STUDY UnIT ¥
CRANE AND EXCAVATOR OPERATOR

STUDY UNIT OBJECTIVE: UPON SUCCESSFUL COMPLETION OF 'I'llls S‘I'IM UNIT, YOU MILL

wmm:mm% A CRANE, AN EXCA COMPONENTS OF THE
CRANES AND EXCAVATOR USED BY THE MARINE CORPS. YIIIHILL&LSO 10ENTIFY

LIFTING, FORDING CAPABILITIES, AND CARRIER MOBILITY OF TME CRANES AXD EXCAVATOR.

The crane and excavator &re the most versatils, the wmost difficult to og:afo.
Ty the most dangerous pleces of engineering equipment used in the Mar{

e50 reasons this course has been weittin for you, the cmu and uxcavator quutor. lt is
designed to provido m'wm 8 basic knowledge of &n eogmntz. capacitias, and
sttachaents of mm and excavator commonly uwlin e Marine Corps The
course also mm » operator maintenance, and uin npo Iumi:hg It u lmndod
ummmmmp» step through stert and stop tech nn,uu. ot know s bast
gained while sctuall Mi with specific equi The informtion prwid«l n ﬂm
course should ! ths fundamental odm that he should have, prior to
actually operating & crm ml excavator.

The crane first appeared about 1835 and Tooked Tike a crude boom with & shovel
sttachment, mounted on & railroad fla’ car. Over the Yeirs, cranes graduslly scquired &
verfoty of sttachments and Teft the rails to appeer on cmtfcr tracks or tiru.

Work Unit 1-1. PURPOSE & PASIC COMPOMENTS
IDENTIFY THE PRIMARY PURPOSE OF THE CRANE AND EXCAVATOR AND THEIR TWO BASIC
COMPONENTS.

Cranes are desi to do many jobs under varied conditions, byt thefr basic purpose
s to 1ift & Toad and place it in s m Tocation.” It is tmom tha operator’s knowledge and
ski17 that the most efficient use of cranes, excavator, and thair lmdulnts uﬂ} be made.
The cperstion of ths mechanism 18 threefold: hoist, w‘no. ol travel. The boom ﬂ!.l =1) on
any crane or ths excavator be refsed or Towsred through an arc, pivoting about 1 int
of sttachment. Tha boom hoist device as tha means of Vifting gnd Towering the bool.
The swing mechanism allows t!lt entirs ll or upper revolving frame to be revolved
through in efther direction. Tha traval vechanism, through wheels or tracks, gives the
crane 1ts mobility. The gxcavator 18 similar o the crane 1n these cluraetu-mm.

Fig 1-1. Functions of crone-shoval mechanism.

1-1
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In order for you to understand the cranes and axcavator better and to afd you 1. thetr

use, the basic components of cranes and excavetor and the attachments which may be {nstalled
on them 211 be described.

A crane and excavator 1s made up of two basic components, the mounting (carrier) and
the upper revolving superstructure (fig 1-2). The mounting fs that portion which supports the
wper revolving frame (superstructure) and makas 1t mobile with efther wheels or tr

S+ Such
a8 tho Grove, Puttibone, | Drotts (1p 1-2). " Also the munting hoids the sachinary which
powers the cranes and excavator (fig 1-2).

fig 1-3). The wheels are powsred by the same engine
at 13 uied Tor Crane ana axcavacor. A1) three cranes and excavator have a
4-wheel dr.ve cepability. The three cranes have 4 whee) steering and the excavator
has 2 wheel steering.

A1) control levers and instruments are stationed in the operator's cab except for the 30-ton
Drott and Drott Excavator. The control Tevers are inside the operator's cab but the
instruments on? gtuges are outside the operator’'s cab mounted on the enpgine shroud instrument

paned (fig V-4

-2
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Fig V-4, Engine Initrument Panel.

llggcr revolving frame %mnents. The upper revolving frame (fig 1-5), rests on tne
avel mecnanism mOuUnting. upper revolvirg frame consists of the operating
mechanism, counterweight, winches and boom. The Drott crane and ccavator have the
controls in the operator’s cab which 15 also on the superstructure. The boom is

attached to the operator's cab, along with the hoist cylinders {fig 1-5, 1-6).

1.3




+ Fig 1-5. Upper Revolving Frame.

Fig 1-6, TYop-Winch Compartment (Orott),

1-4
) 1 5
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EXERCISE:  Answer the following questions and check your responses against those listed at
the end of this study unit.

1. What s the primary purpose of a crane?

8., Yo dig ditches

b. To bufld bridges

¢. To tift loads and place them in new locations
d. To carry loads over long disiances

2. What are the two basic components of & crane and exc’.vator?

8. track-mounted and boom
b. mounting (carrier) and upper superstructure
¢. wheol-mounted and winch
d. air-mounted end tires

Work Unfit 1-2. EXCAVATOR AND CRANES USED BY THE MARINE CORPS

WHEN GIVEN AN ILLUSTRATION, MATCH THE THREE CRANES AND EXCAVATOR USED BY THE
MARINE CORPS WITH THEIR NORMENCLATURE.

The cranes and excavator discussed here are the MC 2500 30-ton (Drott), MC 40 Cruz
(Drott), M=15 BIWF 7 1/2-ton (Pettibone) and the M-RT-48MC 7 1/2-ton (Grove). These are the
ones which you will be coming in contact with; therefore, these &re the ones which you should
become familiar with. While reading about these cranes and excavator, {ou should keep In mind
that engineer units are generally equipped with the full range of attachments for thesa cranes
and excavator. Landing support companies, beach and port operations companies, and
maintenance battalions are usually Timited to hookblocks and & 1imited number of clamshell
attachments. The cranes and excavator 8ro fully hydraulic,

Pettibone model 1581WF hydraulic crane ‘fig 1-7). This crane, which weighs 28,300 1b,
has & ) ng capacity o Tons. s & four-wheel drive, four-wheel steer, fuli
revolving water-fording, diesel-powered, hydraulic crane. The crane i3 mounted on the center

of the vehicle and the hydraulic Rmxei: m:::edta:. glhe ;::r. th:ization of the crane 1s
ocated o corner crane.

accompl ished with outriggers whic

Fig 1<7. Wheel-mounted 7 1/2~ton hydraulic
crane,model Pettibone 15BWF.

A winch 1S located st the rear of the three section telescqlaing boow. This crane ¥s powered
by & GN 4-53 diesel engine. The Pettibone crane 1s generally used In the Reserve Units.

Grove model M-R7-48 MC hydraulic crane (f i? 1-8). The crane, wheel-mounted, rough
terrain, auTtc, -ton modei rovel, 15 a rubber-tired diesel powered,
hydraulically operated, material-hand1ing item with & telescoping boom (two sections) capable
of 11fting 7 1/2-tons. Weight of the crane s 24,760 1bs.

1-6
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Fig 1.8, Wheel.mounted 7 1/2-ton hydraulic crane, model RT.48MC (Grove).

The nature of modern combat operations has established & requirement for a crane capable of
operating over rough terrain and providing means for general cargo handling of loads up to 7
1/2 tons. The subject crane will replace the Anthony J-ton crane in a:tive ground units and
the Pettibone 7 1/2-ton crane now in active Marine Afrcraft Wings (MAN's). The Anthony 3-ton
crane will remain in the active MAW's to support requirements for an air transportable crane
during contingency missions, and the Pettibone 7 1/2.ton crane will be assigned to Marine
Corps Reserve units. The Pettibone and Grove cranes are equipped with hook-block attachments.

Wheel .mounted, hydraulic, rough terrain, 30- Model MC2600 (f4
1-9). $ crane wetghs /1, a yo tong. ic has & boom that
s capable of extending from 33 to 80 feet. It is diesel engine-powered and {s equippea to
oberate with a pile-driver, hook-block and a 3/4-cubfc yard clamshell bucket. The crane can
trave) over rough terrain, sandy bessches, and on paved roads at speeds up to 22 MPH. The
normal method of steering is by the two front wheels, but the four-wheel carrier s also
capable of four-wheel coordinsted steering and crab steering.
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Fig 1-9. Wheel-mounted 30-ton hydraulic crane, model MC2500,
The 30.ton Drott crune can de found in most Engineering Support units.
The Excavator, hydreulic, multipurpose, wheel-mounted, Model MC40 DR, (fig 1-10).
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Fig 1-10. Model MC40 Drott Cruz.

A wedium-weight hydraul ic excavator s required in Fleet Marine Force (FWF) engineer units to
support back-hoe type excavations fn development of field fortifications, treaching
operations, emplacement of culverts and command bunkers, drainage ditch construction and
maintenance, afrfield repairs, SAT's installation, water point construction, and construction
of bridge taunch sites. The Excavator, hydcaulfic, multipurpose, wheel-mounted, Madel MC4D OR,
with attachments, will support 7uarry operations, vehicle 1oading from ntoriai stockpiles,
and a varfety of other engineer/logistics tasks which deal with rapid excavations.

The Excavator, hydraulic, multipurpose, wheel-mounted, Model MC40 DR, is &
diesel-powered, pneumstic-tired, mobile four-wheel drive unit with three interchanpeable
buckets for excavating, trenching, ditching, sloping, gradin?. backfimng. riprap work, and
It‘n:ding. :Im ftem has mobile capabilities over rough terrain and has a highway speed of 22
miles per hour.

The excavator, hydraulic, multipurpose, wheel-mounted, Model MC4D DR, s fully revolving with
an oscillating front axle, four stabilfzers or outriggers, universal boom with an extendable
tool boom, and a tool boom extension. The Excavator, hydraulic, multipurpose, wheel-mounted,
Hocilgifil::o ﬁ; has the capabfility of 1ifting a minfmum of 10,000 pounds to a 15-foot height at
a 15-foot radfus.

EXERCISES  Answer the following questfons and check your responses against those 1isted at
the end of this study unit.
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Matching: Match each f1lustration in column 1 (ftems 1-4) with its appropriate
nomencl ature Tn column 2, Select the ONE letter (a, b, c, d, ¢, ) indfcating your chofce.
Place your answers in the spaces provided.

Colwmn 1 Column 2
11 Yustration Nomencl ature

S 8. MC2500 30 TON (IJIIDTTE
b. M-RT-48MC 7 1/2 TON BRO\'E%“
c. M-1581WF 7 1/2 TON (PETTIBONE)
d. MC4D Cruz (DROTT)
e. M315T (PAH)

—

3

4.

Work Unit 1-3, LIFTING CAPABILITIES

I0ENTIFY THE THREE FACTORS FOR RATING THE LIFTING CAPACITY OF A CRANE AND
EXCAVATOR.

Cranes and excavator are rated by their Vifting capacity at a given ogerating radfus,
boom angle, and boom length. Operating radfus, figure 1-11, is defined as horizontal
distance Trom the center of the crane's and excavator's turntable to the center of the hook
block or attachment suspended over the load: where the load s being Vifted from, and where it
will be set down.

Some 1{ifts may extend fnftts] working radius; for example, extending the boom to reach
the drop point.

When 11fting a Yoad near the maximum rated capacity of the crane, {even a small
fncrease tn operating radfus will affect tipping and structural strength) the boom deflect
forward. This fncrease can be substantfal as the boom is fully extended.

1-9
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Fig 1-11. Title Operating Radius.

Wheel-mounted cranes are rated at their maximum Vifting capacity at & 10-foot operati
radius, with outriggers figure 1-12 (which are used to keep the crane TeveT and stable} set,
with a 33-foot boom and positioned on firm Jeve) footing. The four basic fectors to use when
determining the 1ifting capacity are boom Jength, opersting radius, boom angle, end use of
outriggers furnished with the crane, Other consideretions involved ere the smount of
counterweights used, weight of the hook block, and the overal) maintenance condition of the
crane . Keeping these points in mind, always consult the tables furnished with the crene
concerning the radius and recommended length of the boom before 1ifting & certain amount of
weight. When referring to the tables, remember the angle of the boom s found on the boom
with an indicator as in (fig ¥-i3).
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Fig 1-13. Boom angle indicator (Drott 30-ton).

The boom angle ra 1s from minus 5 degrees to 75 degrees. The minimum suing height and the
boom angle are indicated by the markings on the boom angle indicator (fig 1+13) which affixed
to the left hoist cylinder. The other boom angle indicators are located on the boom itself
(referring to the Pettibone and Grove cranes).

Examples of the weight that the crenes discussed here can handle at & given radius or
with various lengths of booms ere 1isted in the load charts (found 1n the TM's end ogarator's
cab) which are provided for each crane operstor to follow. See figures 1-14 and 115,

15 BIWF 7 1/2-ton Pettibone & RY 7 1/2-ton Grove Wheel-Mounted ¢ranes, 1ifting
capacity (7 172 tonsy 1s apﬁh‘"‘t‘e at a ra#ws moasured yrom the center of ratation of the
crane. The vorki:g radius 13 measured from the centerline of turntable In & horizonta) plane
to a point where the center 11ne of the block will intersect (fig 1-“7- Boom length 1s

measured from centerline of boom pivot pin to centerline of boom point sheave.

Loading isand)ing devices, iIncluding the hook block, $1ings must be considered 8s pert
of the load and allowances made for their weight as part of the Joad to be 1ifted. See Safe

Workhy radine Goom bngh Boom dloation Safe lifdag Sute Witing

L infont s dagens o sspaeity ln wpuelty i
] (7] obtola working poveds with pouads with

ndins ww ot ooviggw -
10 20 ] 15,000 1,000
10 » “ 15,000 7,000
0 40 Nn 15,000 7,000
s 20 2 11,500 $,000
Is 2 $2 11,500 $,000
18 € 6 11,500 $,000
2 30 3 6.7%0 3,250
2 40 54 6,750 3,250
28 30 ¥ 4,500 2120
2 «® 4 4,500 2120
» 40 kX ] k Py g} ] 1,200
3% 40 0 2,300 630
Fig 1-14, Sefe load data (both 7 1/2 ton ¢ranes).

1-N
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:?e :able ahove ts based on the crane operating on firm level surface 360° rotation and 85%
pp l'lgo

NC 2500 30-ton Wheel-Mounted Crane (1ifting capacity is 30 tons!. The rated 1oads
shown (fTg 1-15) are Tor machines w nZuu pounds of counterwelght on upper

superstructure and do not exceed 85% of tipping.

1. Ihe rated-dpads ere the saxbmm Tifting copacition o detarminad by boom (ength and operating rediue, The
0persting radlyt s the horizontel distance from the anls of rotetion tefore loading to the conter of
verticel holst (ine or techie with 1oad mppl led.

2. The reted losds shown ere for mschines with $200 pounds of counterwelght on the Lpper snd o not excesd B57
of tippina, These retings ars based on freslt swtpended losds with the crans levelad and stending on ¢
firm. uniform Bupport l:, surfece, The retings make no ol lowances for edvarse Job condltions, such as: soft
or uneven Qround, out lovel conditions, high winds, side loads, pendulum sction, Jerking or sudden
stopping of loads, treveling with losds, hezerdous conditions. experiencs of personnel, two mothine s,
electric miress otc. Side pull on baom Is haterdous end I3 Aot permittad, (Tire retiags ara 75X tipolng).

1. Aated loads shown In .0 Black aress sre basrd on structural etrength and/or strength of seteriel and not
on the stabliity of the machine,

4, The welynts of il load handliing dexlces such 85 hooks, hook Blochs. siings, ste., encept the holst repa.
shell be coniidered e part of the 10ad.

5. Oatings with outriggers ers based on outrlgaert fully antanded snd set to ¢ distence of ${0 from the
1anql tudingl sxls of the carrier to the cutrigger floet pivot connection and tires clear of the ground
ard froe of crams welght.

TS TTILY Y Tl tirac® dopend on tire cepacity end cosdition of tires (nflated to 65 PSI.
¥

v+ Use fully retracted boom poritioned over front of crame,

e LOCh-out snlp O31iiation by angdging the oversride switch, The anle must not be osclileted before
switeh Is put In exfe lock position,

+e Apst loud 8g8inst cargo Sumper with e lde retelner brathats In antended posltion,

v+ Limit speedy to ) wiles per hour.

7. SLAMSHEAL wggﬂlgn
The maximam clominel) bucket capseity 1o Vb gu. i,

The manimue welght of clamshell buciet and contants should not exceed JOOO pounds.

Clamshal | operaiion Is peemlittad for boom tenaths of 3) to 61 fest and opereting radl) of 15 to 50 feet.
Rerove the logd Indicetor drnamometat from the wire rope,

fperate clomshail on outrigoers and follow el crens Opereting notes glven on this chert,

The 7000 pound reting doss not enceed 75/ of tiosing, or 70, of the avallsble slosing line pull, or

the ol lowsble wire rope 1oading, when opersted within the boom fengths and radii gliven,

8. iuaxtvg.izgnnsﬁziuﬁme°
trerate pite drivar on Sutriggers within the 1imits of the lowd chart.

Soth [ines holding the plle drivar and the pllie must rensin aloch during the driving operation to
prevent shoch loeds on the crane, .
9. 3 ATOP -
t indicator “parts of Hine' to sgusl the nymbar of 1ines botween the Block and boom point,
Pre=set ¢ meximun load 1init,deternined from the reting chart for the opsrating conflguretion, bared
on boon Tanith end oparsting radius,
reep all shasves (0 the bloch, S00m soint, and dynemometar well lubricated,

10, T™e menimys load for contralled freefell Is liwlited to 1000 pounds.

11. O not operete et radll bayond where the Joed rating charts 11et ao capacity, sinte the erane can overturn
without 80y 1oad oo the hook, .

12, fhe powsr Opsrated, telvscoping boom sections ara hydraulicel ly teduenced to axtand and ratrast equelly for
o meximum of 23°6" far asch section. These asections musl be sutended squally st o)) times. fny 1osd within
the Fimlts of the 1oad chart may ba tel4IcOPed; however, the msnisum load 1o Iiwited by hydravlic preseurs,
b anclias and boom Tubrlicetion,

13. vhen the beam tength or the opereting redius 1o be used in betwsen those given on the Tosd reting chort,
the rated Tosd Is then the Jead ot the nent loager boaw lenath or opereting redius.

Fig 1-15. Safe load data (30 ton MC 2500).
The ratings make no allowances for adverse job conditions, such as: soft or uneven ground, out

of level conditions, high winds, side Yoading pendulum action, jerking or sudden stopping of
loads, For other attachments to this crane consult your TM,

MC40 Cruz Excavator, hydraul i¢, multipurpose, wheel.mounted, It does not have a load
chart but caution must be used when operafing. gf does swing Jo0U and outriggers are
recoomended, For other attachments to this Excavator consult your TM,

Remember:

a. Operating radius is the horizontal distance from the center of the crane's turntabie
to the center of the hook block suspended over the load., See figure ]-16,

e r mdi i - skt udbb . L o B b AL bR aEe b maE e A i W s s v =k
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Fig 1-16, Operating radius.

Boom length 43 the distance from the center of the boom hinge pin at the base of the
boom, to the end of the last boom section. The Drott 30-ton boom's length is easily

read from the cab by 1ovking at the length markings on the side of the number two boom
section. See figure 1-17,

Fig 1-17. Boom length.

Boom angle is the angle determined when the boom 1S raised from a horizontal
position. See figure 1.18,
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"lﬂ 1-18. Boonm lllﬂ'l..

EXERCISE: Answer the following questions and check your responses against those Visted ot the
end of this study unft.

T. What are the three factors for rating the 1ifting capacity of ¢ Crane & Excavator?

8. opentiug radfus, bool angla, boom length,
t. boom Tength, boom engla, pping.
¢. boom Tength, boom angle, outrigging.

2. Mhat 1s the horizontal distance from the center of the crana's turntable to the
center of the hook block or attachment suspended over the Toad called?

a. Boom angle
b. Boom Tength
r. Operating radfus

Work Unft T-4. USAGE OF A LOAD AND WEIGHT CHART

GIVEN AN ILLUSTRATION CHART, MATCH THE MAXIMUM RATED LOADS TD THE OPERATING RADIUS
AND BOOM LENGTH.

In determining & safe boom angle and boom Tength with respect to the weight of the
Toad you myst see the Toad charts to efd you. Every crane 13 equipped with ¢ set of
easy-to-read charts. On most models, the charts are located on the inside cadb wall.

Rough terrain cranes have 360- degree Vifting capaﬂ:‘. 'Ialon Tift or Tower operetions are

m. outside tha front working av‘eu1 refer o;ly to

oad chart marked “Rated Loads for
Three Hundred Sixtv Degrees®.

Fig 1-19. Rated Toads for 360°,

-1

25




Fig 1-20, Rated loads over the front.

The rough terrain crane operstor has two working ranges; if the 14ft and Jower point are
within the front working area, defined as the angle from the center of rotation through the
center of the front outrigger supports, refer only to the 1oad chart marked "Rated Loads Over

the Front". See figure 20,
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For any Vift made off the main boom head, a1} corresponding io
manner. Boom tengths are shown across the top of

compiete range of boom angles., The combi
opeating radius. See figure 21,
of the chart indicate 1ift capacities
rigures in the Vight areas are base? on ¢

nation of

the chart,

OIS, TALNL ERASL fn, 7Y
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Load Chart.

ad charts are read in the same
Under each boom length is a

boom length and boom angles equals the

radius 18 shown atong the teft-hand column,
based on the structural limits of the crane. The

The dark areas

he stability or tipping facter of the crane.
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EXERCISE: Answer the following questions and check your responses against those Visted at the
end of this study unit.

1. Using the diagram on page 1-16 {fig 1-21), Rated Load Chart 3600, determine the
maximun rated load for a boom Yength of 62 feet with a boom angle of 60 degrees?

4. 34,000
b. 25,000
c. 21.000
do 1’.m

Matching: Match the {)lustrations in column 3 (items 2-4) with the proper rated
oxd chart for each Vift in column 2. Select the ONE letter (3, b, c,) indicating
your choice. Place your answers in the spaces provided.

Column 1} Column 2
1N ustration Rated Load
- 2 3. Rated Loads Over Side
b. Rated Loads 360 degrees

c. Rated Loads Over Front

3.

Nork Un !-5. FOROING CAPABILITIES
STATE THE FOROING CAPABILITIES OF THE THREE CRANES AND EXCAVATOR.

To ensure success in amphibious operations, 1anding support and engineer units must
assist the landing force in its ship-to-shore movements and faci.{tate waterborne landing. Yo
get supplies to the beaches, the cranes and excavator must have fording ability. AS a noreal
rule, most cranes and the excavator can be used in water as long as water does not get inside
the engine air Intake.

Fordinﬁ precautions. In fording, the 15BIWF, the RY-48MC, MC 2500, and the MC40 Cruz

can be moved Through water up to the bottom of their superstructures. They all can be
subjected to & depth of as much 8¢ 60 inches, except for the 15BIWF crane which fords 48",
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Always test the depth of the water, allowing for the consistency of the bottom, and
never attempt to ford even the narrowest stresm If the water s too deep. Be sure that the
engine 1s operating st full efficiency before fording. Shift the transmission into the
low-speed range and speed up the engine to minimize the danger of stalling. Always enter the
water slowly so the water will not surge fnto the engine compartment. Mafntain a slow, stesdy
speed (3-4mph) while fording. In case complete submersfon occurs during fording and you
should have to swim out, clear all water from the fuel, hydraulic, and lubrication systems as
soon as possible to prevent rusting snd dry watersodked eleutrical components thoroughly.
Start the engine as soon as possible as normal opersting hest will dry the crane
satisfactorily in a short time.

After.fording, preventive maintenance. Prevention of rust and deterforation of
electricay Insulation requires continudy preventive measures. Frequent inspections are
necessary to find wor> spots in the fnsulation, Rust and corrosfon on any unit must be
corrected fmmedfately. Clean off all rust and peoint bare surfaces. Place a 1ight film of

lubricant on pol {shed or machined metal surfaces. Remove accumlations of salt or dirt and
clean all fittings thoroughly before lTubricating.

EXERCISE: Answer the following questions and check your responses agatnst those listed at
the end of this study unit.

1. Before attempting to ford a stream with a crane or excavator, you should always
ensure that the water s no deeper than the

a. top of the tires c. top of the counterwefght
b, engine sir fntake d. bottom of the operator’'s sest

2. The MC 2500 30-ton Orott crane wheel.-mounted can ford a depth of how many inches?

a, 50
b. 60
c, 70
d, 80

Work unft 1.6. CARRIER MOBILITY
STATE A CARRIER MOBILITY OF ALL THREE CRANES AND EXCAVATOR

Crane mobfl ity capabilfties are indeed important. to accomplish effectively the
sssigned mission, When deciding what type of crane t: use, you must keep in mind its
1imitations and canabilities on the beach, off the road, and on the road over long distances.

On the beach. Mobility on the heach ‘s a problem th#t landing support people
encounter. The crane and excavator must have the sbil ity to make ship-to-shore movement and
travel across beaches, Making ship-to-shore movement can be quite interesting., it requires a
bit of ski1l for an operator to move the crane off the boat into the surf and onto the beach.
It 18 not unusual for the operstor to disappear in the surf, but with discipline he’11 ride it
out. Consfder the difficult job of balancing the crane by 1§fting the boom while coming down
the steep ramp into the surf and then quickly dropping the boom down to keep the crane from
tipping over while moving to the beach.

The weight of the wheel.mounted crane and excavator is transmitted to the ground ac

the point of contact between each tire and the ground. This type of crane has s ground
bearing pressure of 75 to 100 psi (fi9 1-22) off the road and




road.

SUMMARY REVIEW

Truck-mounted
Wheel-mounted
Track-mounted
Sk{-mounted

Fig 1-22. Ground beering pressurs.

on the road. The three crares snd excavator can maneuver in rough-terrain 4s well as on the

EXERCISE: Answer the following question end check your response against that 11sted et the
end of this study unit.

1. ¥hat s the carrier mobility traft of 211 three crenes and excevator?

In this lesson you learned the primary t;urpcm of the cranes and excavetor by 11ft{
Joads end placing them in new locations. All

cheracteristics of the excavator and the thres cranes usad by the Marine Corps, and thet both
are simfler. You learned the 11fting capabilities and that the excavator and cranes can be
forded, and thet al) these types of equipment are easy to maneuver on or off the road.

¢ equippent 1s wheal-mounted. You learned
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foswers to Study Unit #1 Exercises
Nork Unit T1
Te €

b,

Nork Unft 1-2,

1. ¢
2. &
2 B

4 4,
Work Unft 1.8,

1. &
2. ¢

Work Unit 1-4,

1. ¢
2. ¢

L ..
4 o
Work Unit 1.8,

. b
2. b

Werk Unit 16,
Te b
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STUDY UNIT 2

ATTACHIENTS AND NIRE ROPE

STUDY UNIT OBJECTIVE: UPON SUCCESSFUL CONPLETION OF THIS STUDY UNIT, YOU WILL

FY THE ATTACHMENTS USED ON THE THREE CRANES AKD EXCAVATOR, INCLUDING THEIR
PURPOSES. m-m%ﬁn.so TDENTIFY THE CHARACTERISTICS OF WIRE ROPE, TMEIR SEIZING
AND CUTTING, AND CARE OF WIRE ROPE.

Crane attachments are designed to T1ft Toads and meke construction operations possibla
under varfous conditions. The six desic attachments m&z-n to de discussed hare are tha
hook hlock, clamshell, excavator buckat, ditéh clesnout bucket w/wriat=0-twist, multipyrpose
buckat and pila deiver. For an operator to meke the most officient use of these attachments,
he must know thetr capabilities and Timftations. This study unit discusses these capabilities
and Timitations. It also covers the characteristics and handling of wire rope.
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DITCH CLEANQUT BUCKET/
WR1ST-0-TWIST

EXCAVATOR BUCKET (BACK HOE)
PILE DRIVER

Fig 2-1. Crane and excavator attachments.
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Sectfon T. ATTACHMENTS
Work Unit 2-T. KOOK BLOCK

GIVEN ILLUSTRATIONS OF ATTACHMENTS USED ON THE CRANES AND EXCAVATOR, IDENTIFY THE
HOOK BLOCK ATTACHMENT.

TOENTIFY THE PURPOSE OF THE HOOK BLOCK

The hook block (fig 2-2) 1s the standard crane attachment and 1s used to perform a
wide variety of tasks. Examples are handling stee) and other construction materdial at
construction sites and handling cargo at various locstions (warehouses, factorfes, docks,
otc.). A crane with a hook block attachment can be used to 117t anything wetghing up to the
capacity rating of the crane.

Fig 2-2. Hook block.

Hook block employment, Before making any Tift, you should consult the tables
furnished with the crane concerning the handling of specific weight of materfals. Remember
that you must always include the weight of the hook block when detarmining the overall weight
being Tifted. “T0 ensure that the hook block used has the capability to handle the Toad, you
must determine the approximate safe working cmcig (swc) of the hook block. Use the
alluning rule of t.usb: SWC In tons 1s equal to the square of the dismeter of the houk or

. The diameter (D) measurement 13 taken where the inside of the hook starts its bend (fig
gif)iz gl)u(gl)l:’s:n working capacity of a hook with & diameter of 3 inches i3 as follows:
a)ce ons.

Regardless of the weight of the Toad, there i3 a definite procedure for 1ifting, swinging, and
placing load. The five 1ifting steps are 11lustrated in figure 2-3,

Step 1. Position the boom over the Toad (fig 2-3a).
Step 2. Attach the hook and hofst the Toad (fig 2-3b).

Step 3. Swi ¢ Toad sTowly and smoothly to the desired position and st
» gen:‘y”iﬂs 2-3c). You can swing and hofst simultaneously. »

Step 4. Spot the Toad over the desired posttion (19 2-3d). This requires
accurate control of the hofst and swing movements. It takes prectice to
Tocate the Toad at the exact spot without hunting or overshooting.
kenﬁ:r'tlut you can rafse or Tower the boom to position the Voad
accurately.
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Step 5. Slowly lower the load unt1) the hook can be disengaged (fig 2-3e).

Disengage ths hook. Posfition the boom over the next 1084 and follow the
same procedurs.

Fig 2-3. Lifting steps.
EXERCISE:  Answer the following questions and check your rasponses ageinst those 1isted at
ths end of this s unft.
1. From tha following 11lustrations, identify the hook block attachment.

2. What 13 the purpose of & hook block?

a. To dig ditchas
b. T0 knock pilas into the ground

c. To drag waterways
d. To lig snything weighing up to the capacity rating of the crane
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3. You ars operating & MC2500 Drott crane and are asked to Vift 3 load weighing
12,000 pounds. How should you determine if you can 111t this load?

3, By the Yength of the wire rope
b. By the weight of the boom

c. By the weight of the hook block
d. By the horsepower of thh engine

Work Unft 2-2. CLAMSHELL

GIVEN ILLUSTRATIONS OF ATTACHMENTS USED ON THE CRANES AND : ACAVATOR, IDENTIFY THE
CLAMSHELL ATTACHMENY.

TDENTIFY THE PURPOSE OF CLAMSHELL.

The clamshell attachment (fig 2-4) derives its name from the general shape and
operation of this type of bucket. in generdl, the clamshell bucket consists of two halves or
shells hinged at the top so that the bucket cen be opened, or $0 that both shells can be drawn
together to form & bowl-1fke bucket. At the beginning of the diggino cyCle, the bucket is
lowered to dig stightly into the material to be Vifted. As the closing 1ine s wound up on
the drum, the two halves or “clams® of the bucket come together, digging their into the
materidl and filling the buctet. While the bucket is closing, its weight helps the bucket
bite ht:h:ng penetrate the material being dug. This s the only crowding action available onm
tha clamshal

Fig 2-4. clamshell attachmant.

The purpose of the clamshell s working at, above and below grourd level.

1t 13 capablte of digging looSe to medfum type Sofls at all three levels. The hefght that can
be resched by the clamshell depends on the length of the boom. The depth thet can be reached
is Vimited by the amount of wire rope on the crane drums. The weight that the clamshell can
handle witl vary. S0 always refer to the crane's load chart in the TM, Clamshell employment.
The Jobs on which the clamshell can be used are numerous. It can be used for underwater
excavation, for hopper work, and for controlled excavation such as culvert trenches and
footings, The clamshell may also be used to dig straight down, as in diggin? foundatfons,
g:'er holes, and cellars. Clamshells sre 3130 useful for many material-handling jobs such as
§1ding stockpiles and loading and wnloading rdfTroad cars and haul units.

2-5
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The following general conditions control the use of clamshells. Materia) must ba relatively

soft or loosa, up to medium hard. The digging of this material shoyld be in a vertical

range: at, above, or below ground leval. Jobs nquirin, accurata dumping or disposal of

material are usually chamshell jobs. There are four basic steps in the operation of tha

clamshell. These are: digging, hoisting the 1oad, spotting and dumping the 1oad, and

gming Isnck to the digging position. The first three operating steps are {1lustrated in
Qure <=5,

Fig 2-5. Clamshall operating cycla.

tuployment of the clamshall in different situations is explained in the following peragraphs,

Lwlia sggragrate bins or h s. When lcading aggregrate bins or hoppers, tha
clanshell shou pos 0 minimize tha raising and lowing of the boom and tha movement

of the machine between the stockpile and the hopper. If two clamshells must be used to k
one hopper filled, careful timing by the operators is required to prevent contact between
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Fig 2-6. MC2500 30-Ton with clamshell attachment.

Shaft or footind excavation. Since the dimensions of this type of excavation may
vary, it 18 GiTTICUTS Y0 s1scuss the position of the clamshell for the most efficient
:rntion. There are two fmportant factors to be considered in tais operation. These are (1)

smount of wire rope on the crane and (2) the need for the outside edges of the cut to be
l:ozt Tower then the center to prevent the bucket from drmin? toward tha center and causing a

shaped excavation. In deep excavations, a signalman should guide the opeéretor when the
Imckot 18 out of the operator's line of sight. It may also be necessary to use hand taglines
to guide the bucket.

Unloading railroad cars. The cnno should be positioned parallel to the cars if
possible. th—mo cor and ing on the sides enables the work to
progress either by moving the crane or by aoﬁng e car. Remember thet the clamshell teeth

uy be removed to minimize the possibility of dmr to the deck of the car and to permit @
complete unloading of the car. Clamshell equipment consists of the crane boom, &
t:gline. hotst drum, holding VTine drum, and a clamshalV bucket. The taglin® ’s & small cablo
o tensfon which helps keep the bucket from exmsm fnning, swaying an. Mst

drums are used for clmholl work. The closing Tine s attached to the Auxil:a g uhich
clom the bucket when df n' in the material, and will assist in hofsting t'.¢ bucket to

fne i3 attached to the Main Winch, and assists i hoisting the
b ot to height, It will also hold the bucket at dumping height while the bucket

ing hed t. Tllo Ilold
s being openod for 1ng of mater{al,
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Fig 2-7. wWinch Compartment.

to the clamshell.,

wear on the boom mechanism and wasting time by continuous
Use the correct size bucket for the crane. Always refer to your TM |11

20 JuJ

A clamshe)) bucket not to exceed 3/4 cubic yard wil) be used, Before installing the
clamshell, remove the weightload dynamometer, dynamometer bracket, and stow it in the stows
bracket (fig 2.7). Connect the winch cables to the clamshell, then connect the tag)ine cab

Some tips for efficient clamshell operation are: 1If possible, position the crane on level

ground to avoid swinging the 10ad "uphi11® or “"downhi11". Position the crane so that the

digging operation i1s at the same radius as the the dnmpinf operation. This Prevents excessive
y raising and lowering the boom,




EXERCISE:  Answer the following questions and check your responses against those Tisted gt
the end of this s unit.

1. From the following 11Tustrations, fdentify the clamshell attachment.
.. c. d.

2. that s the purpose or the clamshell?
s. To work sbove or below d Tevel
b. To work only on top of the surface
¢. To work sbove or on ground Tevel

d. AT of ths sbove

3. You have been assigned the task of unloadi avel from raitroad cars. Which
crane attachaent would be best suited for :gc’j.ob‘r

&. Pila driver
be Clamshel?

c.
d. Wultipurpose buckat

Work Unit 2-3. PILE DRIVER

GIVEN ILLUSTRATIONS OF ATTACHMENYS USED ON THE CRANES AND EXCAVATOR, IDENTIFY THE
PILE DRIVER ATTACHMENT.

IDENTIFY THE PURPOSE OF THE PILE DRIVER.
The pile driver attachmant (DA-1SB Diesel Driven Pile Driver, fig 2-8) s ysed to
drive wood, steel, and concrete pmn!s for foundations, bridge bents, piers, and wharves

Pils driver may ba operated by afr, s diesel, or gravity. The diesel-opersted type s
shown 10 figure 2-8 will be dfscussed 1n this work unft.




Fig 2-%.  JA-158 Diesel Pile Hommer.

There are modifications that must be -ad: :0 this crane before the crane will lceagt the pile
driver. The rooster shesve must be : <move from the hoom tip, & roller sheave will de mounted
to the top of the boom sheaves. A s8'.d. plate will be mounted to the bottom boom sheaves
which s attached to the tesds. Oraces are attached to the revolving superstructure. Bs sure
to remove the Tight brackets. The main winch raises and Towers the pile driver, the auxiliary
winch rafses, Towers, and controls the pile. This attachment takes thres men to operate:
operator, signalean, and hookup man. Operate the pile driver with the crane on the outriggers
within the Timits of the Toad charts. Set the piling with the auxitiary winch, and hold the
hammer with the mein winch. During operation, both lines must remain sleck. §".-|rt the pile
driver engine, pull the trip Tever to activate the driver. Oporate the driver until the
piling 13 at desired depth.

NOTE: If the piling stops, do not Operate driver after 10 strokes, or pile refusel.
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When moving the pile driver, lower frame 6 inches off ground, lower pile hammer to the same
position, rafse outriggers 6 inches off ground, and then travel with crane. Place in 4-whee!
steering and do not exceed a speed of 2 mph,

EXERCISE: Answer the following questions and check your responses against those 1isted at
the end of this s unit.

1. From the following 11lustrations, {dentify the pile driver attachment.
‘. b. c. d.

(J"

2, What {s the purpose of the pile driver?

a. To drive wood, steel, and concrete pilings
b. To dig ditches

¢c. To excavate swamps

d. To 1ift 1cads

3. What type of fuel does the DA-158 pile driver run on?
2. Gas
b. Nitro
c. bfl
d. Diesel

Work Unit 2~4. EXCAVATOR BUCKET (BACKHOE)

GIVEN ILLUSTRATIONS OF ATTACHMENTS USED ON THE CRANES AND EXCAVATOR, IDENTIFY AN
EXCAVATOR BUCKET.

IDENTIFY THE PURPOSE OF THE BACKHOE.

The excavator bucket attachment (fig 2-9) 1s normally used for '"?" trenches and
for close-11mit work. The excavator bucket 1s capable of diggm well below the level of its
own wheels/outriggers and also of dioting in soft to hard materials. The weight of the boom
plus the positive pull on the dipper (backhoe) 13 used to force the dipper in to the
mterfal. The excavator bucket combines the festures of the mltivm:oso bucket and the ditch
clesnout bucket aitachments. Its dipper 1s sfaflar to the ditch cleanout bucket, but 1t digs
toward the excevator rather than away from 1t 1ike the multipurpose bycket. Since the
excavator bucket 13 used riﬂrily for close~1imit, below-whesl level work, a check for
underground hazerds as well as for surface obstecies should be made before beginning to dig.
This check 1s particularly necessary in populated aress where utility wire and pipes are
underground. If considerable close-quarter work s expected, small machines or even hand
1abor may be necessary to complete the job.
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£1g 2-3. Excavator Bucket (backhoe) attachment.

Excavator bucket al%m The efficient ::tmoning of the excavator bucket depends on the
yp® of wors O will vary with the job. The excavator bucket 13 normally
associated with two types of excavation, trenches end basements. In some instances 1t may

2130 be used to 108d trucks. These three types of operstion are explained in the following
subparagraphs.

8. Trenching. Ouring trench excavation with the excavator bucket, the excavator should
be centered on‘!*n— trench with the wheels paralleling 1t. As the digging progresses, the
excavator moves backwards awsy from the end of the excavation. The materia) 8 dun:d of by
Toading 1t 1n trucks or stockpiling 1t alongside the trench. Another trenching mct

fnvolves digging trenches n two cuts. When using this method, you should make the first cut
with the boom carried Ma to excavata the top 35 to 45 parcent of the desired trench depth.
then move forward about half the Jeagth of the excavator and remove the remainder of the
material with the boom carried 1ow. This method, although requiring many short moves by the
excavator, has the advantages of providing better dig9ing angles for the dipper, better
f111ing of the dipper, and bettar operstor visibility due to close-in di action. When
uting this sethod, you should be especially alert to the possibility of excavetor's
tipping over 1f _he bank should cave in. Figure 2-10 gives the operating specifications of
the excavator bucket.

212
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b, Dasement excavations. For basement excavations, the procedures wil) vary according to
the shap® oF the Desement, the restrictions of surrounding properties or buildings, and the
requirements for disposing of the sofl. When the excavator buckot 1s used for this type of
excavation, the starting point and the dig,in'o”uquonco should be planned so that the
excavetor convenfently works 1tself free of the job. Many varfations of the two operating
umt shown in figure 2-11 are possible. The excavator straddles the outer edge and digs over

e end and side of the machine. As the excavation progresses, the excavator moves as the
srrows indicate (fig 2-11),

Note:  Remember that trenches for service pipes should be dug last. This 1s done by
digoing from the basement excavation outward.
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Fig 2-11. DBasement excavation plans.

c. Loading trucks. In some instances the excavator bucket 1s used for loading trucks;
however, when 1oading trucki, the excavator bucket is somewhat sloppy and inefficient and has
a glow digging cycle. The sloppiness is due to the material falling from the bucket as 1t {3
1ifted toward the dusping position. Inefficiency results from the maneuvering necessary to
complete a dump within the length of the truck bed. The slow cycle s caused by the necessity
of pulling the bucket toward the boom before hoisting 1t in order to retain the load during
the hoist. When Joading trucks, you should spot the trucks so they can be loaded from the
mtlo. :nrumtno oad over the cab of the truck. Make sure the operator of the truck s
not {n the cab.

Note: Never swing the superstructure while digging; otherwise undue lateral stress
T will be p!l':cod on the boom.

EXERCISE: Answer the following questions and check your responses against those 1isted at
the end of this study unit.

1. From the following 11lustrations, fdentify the excavator bucket attachment.
a. b. c.

2. What 1s the purpose of an excavator bucket?

2. To dig pits

b. To excavate quarries
¢. To dig tranches

d. Vo load a grata
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3, What check is particularly necessary in populated areas whin using the excavator
bucket?

a, Bufldings

b, Trees

¢, Underground wires & pipes
d, Overhead piper

Work Unft 2-5, DITCH CLEANOUT BUCKET W/WRIST-0-TWIST,

GIVEN ILLUSTRATIONS OF ATTACHMENTS USED ON THE CRANES AND EXCAVATOR, IDENTIFY THE
DITCH CLEANOUT BUCKET W/WRIST=0-TWIST,

IDENTIFY THE ADVANTAGE OF THE DITCH CLEANOUT BUCKET WITH THE WRIST-0-TWIST,

Fig 2-12, Ditch Cleanout Bucket (B) Wrist-0-Twist (A),

The Ditch Cleanout Bucket w/wrist-o-twist attachment (f1g 2-12) is similar to the
excavator bucket, but it has & more efficient cleaning action. Both the excavator bucket and
d'tch cleanout bucket can be equipped with or without the wrist-o-twist attachment. When the
ditching bucket s being used always engage the Axle Osci)lation Lockouts located on the
wheel-mounted freme, It 15 not necessary to lower the Outriggers, Always start the pass at
the far side of the ditch. Successive passes can then be made with each pass moving closer to
the near edge of the ditch., On the fine) cleaning pass the bucket should be only partially
full and nearly vertical, This will leave the least amount of dirt to clean up. Have the
main boom set for maximum dump height for loading into & truck. Refer to the operators manua?
(40 Cruz-Air) for further details. The wrist-o-twist 81ds in different angles of cut and in
getting wet or sticky material out of the bucket by revolving the bucket side to side, Figure

«13 shows the wristeo«twist and ditch bucket specifications, The wrist-o-twist attachmen
angles 400 to the left and 40° right,
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Wrist-o-twist and ditch bucket specifications,
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EXERCISE:  Answer the following questions and check your responses against those 1isted at
the end of this study unit.

1. From the following f1lustrations, identify the ditch cleanout bucket with
wrist-o-twist.

.. b. CO

2. What 13 the advaniage of the ditch cleanout bucket w/wrist-o-twist?

a, [t has o more efficient cleaning action.
b. It can drive piles.

¢, It can Vift objects.

d. It has dragline capabilities.

3. Looking at figure 2.13, what s the maximum depth of cut for an 8 foot level
bottom (straight clean-up)?

a, 29'0" (8.82m)
b. 5'0" {1.52m)
c. 17'1" (5.20m
d. 27'¢9" (8.46m

Work unit 2.6, MULTIPURPOSE BUCKET (OROTT 4 4n 1)

GIVEN ILLUSTRATIONS OF ATTACHMENTS USED ON THE CRANES AND EXCAVATOR. IDENTIFY THE
MULTIPURPOSE BUCKET.

IDENTIFY THE PURPOSE OF THE MULTIPURPOSE BUCKET.

The multipurpose bucket s probably the most often used attachment in the Marine Corps
engineer field (see fig 2-14). 1t fs used as 8 conventional front-end Joader, bulldozer,
scraper. or clamshell. It consists principslly of the clam and blade, The clam is pinned to
the front of, and moved against and then awdy from the blade by hydrsulic cyl inders snchored
to the blade and attached to the top of the clam.

Fig 2-14., Multi-purpose Bucket (1 1/4 cubfc yd).
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For an 11tustration of using the front bucket see figure 2-15.

Fig 2-15. Stockpiling with Front Loading Shovel.

When using the scoop-luader, position the machine to use the full 350° rotation of the boom
and lower the outriygers. Have the hoist cylinder set for maximum dump height (lower pin
hole}. One method © uorkin? efficiently with the Front-Loading Shovel is called
*stockpiling®. Figure 2-15 11T ustrates the use of & Front Loading Shovel.

Hondl ing miscellaneous material, 1n addition to the uses described above, he Orott 4-in-}
cTam-type Sucket can be used to backdrag, remove large rocks, remove 100se stumps, and to pull
posts. Some of these operations are illustrated In fig 2-16, Use caution when performing
these operations to prevent excessive shock on the clam or the hydraulic system.

Fig 2-16. Handling rocks and pulling posts with the Orott 4-in-1} sttachment.
Note: You d0 not use the wrist-o-twist attachment with the 4-in-1 bucket.

EXERCISE:  Answer the following questions and check your responses against those 1isted at
the end of this study unit.
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a.
b.
c.
d.

Work Unit 2-7.

Front-end loader
Bulidozer

Scraper & clamshel)
A1l of the above

Sectfon 11.
CHARACTERISTICS OF WIRE ROPE

1. From the following 11lustrations, fdentify the multipurpose bucket.

2. What {s the purpose of the multipurpose bucket?

WIRE ROPE

IDENTIFY THE THREE PARTS OF THE WIRE ROPE.

A very important part of being a good crane operator 1s knowing the capabilities of
wire rope and how they are used with the crane. Wire rope 13 conn to the crane’s winches
and attached by a process known as reeving. Since cranes and their attachments may vary,
refer to the TH for the correct reeving diagram for tha equipment you are using. When
reeving your crane, you must ensure that the wire rope you use s the correct sfze, length,
and t{po 1f they are incorrect, serious consequences may result. For instance, ir your wire
rope s too long, the crane's winch will not hold 1t, and 1t will run off the edge of the
winch. If 1t 1s too short, your wire rops may not ailw‘w to do the job, and 1t may run
completaly off the drun. Wire ropes should be Jong encugh to maintain one layer of rope on
the drum at a)) times. This layer eénsures proper winding for the rest of the wire rope as it
is turned onto the drum. Proper wire rope size not only persfits usi ur crane to its
saximum rated capacity, but 1t also makes the sheaves and winches las

onger. 1f the
diameter oF the wire rope used is smaller than that specified, the rope will wear 2 ve in
the sheave chread. 1 the diameter of the wire used i larger than that specified, the

rope will cause excessive wear on the outer edge of the sheave flangs.

Construction. Wire rope consists of three parts: wires, strands and core (fig 2-17). In the
manuTacture of wire rope, a of wire are wound together to form a strand; then & number
of strands are wound together around & core to form the rope. Iho basic unit of wire
construction 1s individua) wire. This wire may be made of steel, iron, or other metal. In
making the rope, the number of wires in the strands will vary, dmndiu!ron the purpose for
which the rope 18 intended. Wire rope {is designated by the number of strands per rope and the
nusber of wires per strand. Thus, & 1/2 inch 6x19 wire fig 2-18A) will have 6 strands
with 19 wires per strand. A 1/2 fnch 6x37 wire rope (fig 2-188) will have 6 strands of 37
much smaller wires per strand. Both wire ropes will have the same outside diameter. A wire
rops made of a large number of smell wires will be more flexible than one made of large

wires. On the other hand, a wire rope of small wires will not be as resistant to external
abrasfon (wesr) as one made Of Jarge wires. Consequently, your chofce of wire rope will
depend on its intended use.




Fig 2-17. Construction of wire rope.

T*ges. The main types of wire rope used by the Marine Corps consist of 6, 7, 19, 24, or 37
wires in each strand. Normally the wire rope has six strands Jaid around a fiber or stee)
core. Two common types of wire rope, 6x19 and 6x37, are {)lustrated in figure 2-18. The x619
type, having 6 strends with 19 wires in each strand, is commonly used for rou!h hoisting and
skidding work where high abrasion is 1ikely to occur. The 6x37 type, having b strands with 37
wires in each strand, 13 the most flexible of the standard G~-strand wire ropes. Its
flextbility makes 1t particularly suitable for use on equipment with small gsheeves and drums.

& STAANDS ¢! I¥ & STRANDS of 37
wWigs (63 19) WIRES (b2l

© Fig 2-18. Wire rope.
EXERCISE: Answer the following question and check your response against that listed at the .
end of this study unit.
1. Whet are the three parts of wire rope?
8. Rope, strands, core
b. String, strands, core
¢. Wires, strands, core
d. Gemboo, strands, core
Work Unit 2.8, SEIZING AND CUTTING WIRE ROPE
I0ENTIFY THE PROCEURES FOR SEVZING & CUTTING WIRE ROPE
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Seizing, In the manufacture of wire rope, great care is taken in laying each wire in the
strand and each strand of the wire rope under uniform tension. Therefore, before cutting wire
rope, you must ensure that the ends are properly secured In order to maintain the original
balance, Failure to do this may result in some strands carrying a greater portion of the load
than others, thus decreasing the working capacity of the wire rope, The process of securing
or tying off wire rope before cutting it 15 called seizing. Sefore cutting wire rope, place
seizing on each side of the point where 1t is to be cut (fig 2.19). A rule of thumb for
determining the seizing width, numier of Seizings, and the distance between seizings is as
follows: One times the diameter for the seizing width, two times the diameter for the
distance between seizings, and three times the diameter for the number of seizings. Using
this rule of thumb for one-inch diameter wire rope, you would need three seizings, each one
inch wide and two inches apart. For permanent seizings, you should insert the seizing wire
through the wire rope by using a tool to form an opening, Then 13y the selzing wire along the
valley between the strands for the width of the seizing and wrap the seizing wire back toward
the end of the wire ropes To make 3 temporary seizing, wrap the seiZing wire dround the wire
rope, taking the required number of turns as Shown in Step one in figure 2-20, Then twist the
ends of the wire counterclockwise by hand $o that the twisted portion 1S near the middle of
the seizing as shown in step two. Grasp the ends of the wire with end cutting nippers and
twist up the slack as shown in step three. Draw up the sei2ing. as shown in step four. Twist
up the siack again by using the nippers as shown in step five. Repeat steps four and five if
necessary to tighten sefzing, Do not try to tighten sefzing by twisting. When the sefzing is
tight, cut the ends of the selz'na wire and pound tnem down on tne wire rope as shown in Step
$ix, '
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SEIZING
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Fig 2-19., Sample seizing before and after cutting,

Fig 2-20, TYemporary seizing of wire rope,
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ﬂg*igl. Wire rops can be cut successfully by a number of devices. The two prescribed
vices are the hammer-type or the hydraulic-type wire rope cutter and the oxyacetylene
torch, For best results using the hammer.type wire rope cutter, place the rope fn the bottom
of the cutter as §)lustrated In figure 2-21 so that the blade comes down against the wire rope
between the two central sefzings. When the blade §s in the correct position, strike the top
of the cutter sharply several times with a sledge hammer. When using the hydraulfic-type wire
rope Cutter, follow the same procedure as the hammer-type except that fnstead of a sledge
:rur. 8 hydraulic jack system §s used. As you pump the handle, the cutter blade severs the
re rope.

Mote: Remember that 31 wire rope must be sefzed before it §s cut.

Fig 2-21. Hammer-type wire rope cutter.

EXERCISE: Answer the following questions and check your responses against those Jisted ot
the end of this stug.v unft.

1. wWmal §s the procedure to follow when cutting wire rope?

4. Secure the ends and cut them with & hammer type or rope cutter.
b. Cut the rope and then secure the ends.

¢. Bend and then cut the rope.

d. None nf the above

2. What {s the definfticn of setzing? «

a. The process of securing or tying off wire rope before cutting
b. The process of cutting wire rope before tying

c. The process of fitting it around the right Sheave

d. The process of melting two ends together

3. What device 18 used to cut wire rope?

a. Wire rope plier cutter

b. Wire rope knife

C. Wire rope hammer-type cutter
d. Wire rope C4 type cutter

Work Unft 2-9. WIRE ROPE MAINTENANCE
TOENTIFY PREVENTIVE MAINTENANCE MEASURES FOR WIRE ROPE.

Wire rope bending around winch drums and sheaves will wear 1ike any other metal
materfal. For this reason lubrication 18 just as important to wire rope as ft §s to any other
piece of working machinery. The proper functioning of wire rope depends upon freedom of
movement with & minimum of friction between individual wires and strands in relation to each
other. Frizcion caused by lack of lubrfcation or corrosion or both will serfously shorten the
servica Vife of wire rope.
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Cause: of deterioration. Deterioration of wire rope is normally caused by corro.ion or wear.
DeterforatTon caused by corrosion IS more dangerous than that cavscd by wear because it 1s
more difficult to detuct by Inspection since corrosion normally affects the inside wires.
Peterforation caused by wedr can be detected by examining the outside wires of the wire rope.
these wires will become flat, and their diameter will decrease as the wire rope wears. Any
wire rope in which the outside wires are worn to 10ss than 76% of their original diameter

" should be replaced.

Inspecting wire rope. Wire rope must be inspected by the operator at the time of Installation
and once & week thereafter when in use. It must be removed from hoisting service when found
to be kinked (fig 2-22), birdcaged (fig 2-23), crossed-over (fig 2-24), or when a certain
mmber of wires are broken. The number of broken wires which would require the wire rope to
be replaced depends on the wire rope size and how close the broker wires are to each other.
You should closely Inspect ~ach area of suspected wear. Count the number of broken wires over
the distance which is réequired for one strand to make a complete turn around ihe rope. If the
number of broken wires 15 equal to or greater than the number shown below, the wire rope
shauld aot be used for huisting.

Broken wires per strand Wire rope size
3 6 x7
6 6x19
g9 6 x 37
8 8xl9

Note: Once wire rope has been removed from service because of defects, 1t must be
T plainly marked or identified as being unfit for further use on cranes or for
other Joad-carrying service.

RFSULT

Fig 2-22. Wire rope kinked, Fig 2-23. Wire rope birdcaging.
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CROSS-OVER

Fig 2-24. Wire rope cross-over.

tiv in

8. Reversing wire rope on sheaves. MWire rops is Tike ¢ machine n thet each time it
bends over ¢ iﬁanv_%'a'ﬁo or strel s Trom ¢ glack position, many strends move and slide egainst
oach other. The 1ife of the wire rope can be fncreased by chenging the wear patterns. The

operetor cen eccomplish this by perfodically reversing the wire rope on the crane. This 1s
done by simply removing the wire rope and réplecing it end for end.

b. Lubrication. Proper Tubrication 1S necessary to prevent wear ¢s ¢ result of
movemant. An #qually important reason for correct and timely Tubricetion is to prevent
sorrosfon of wires end deterioration of the fiber core. Correct methods should elways be used
when applying luhrin‘-ont to wire rope. Wire rope thet hag been in service should elways be
cleaned thoroughly (fig 2-25) before it 1S lubricated. Use wire brushed, scrapers, or
compressed air o clean the wire rope. All possible foreign materiel and old uhrieant should
% removed from the velleys between the strands and the spsces between the outer wires. Three
sathods for apglying Tubricant to wire rope are pour on, spiit box, ¢nd bath. In the on
wthods the of) should be hot yet adhesive, and the Tubricetion should be spplied ¢s shown in
'igure 2-26. Notice thet excess ofl 13 -removed from the wire rope with a reg. In the second
wthod, you use ¢ split (funnel-shaped) box fitted with burlap et the ml} end to Tubricate
and uir of f excess o171 in one “:t (f1g 2-27). The bath method shown in f1 2-28 13
normally used to «pply heavy (thick) Tubriants at a high temperature. The heavy Tubricant {s
heated by gas burners or steam to keep 1t tiuid so that 1t soaks into the wire rope being
sTowly run through the bath. Each Tubricatfion method has 1ts adventages end disadventagas
therefore, the method that 18 most appropriate should be used.
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Fig 2-25. Cleaning wire rope. Fig 2-26. Pour-on method.
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Fiy 2-27. Split box method. Fig 2-28. Bath method.




Mire Rope Attachments

8, #‘l sockets, There are many different types of attachments which can be fitted to
the end of & wire rope to provide 3 means for comnecting the end to a pad eye. The one most
frequent 1y used to deed-end wire rope on earthmoving equipment i the wedge socket (fi9 2-29).
To install & wedge socket, remove the pin and knock out the wedge. Pass the rope up through
the socket and lead enough of #t back through the socket to allow two inches of the dead end
to extend below the socket., MNext, replace the wedge and pull the 1ive end of the rope to
force the wedge into the socket, Take a strain on the Vive end to securely seat the wedge.
Make sure that the socket i3 fnstatled on the equipment so that the 1ine end of the wire rope
will form & nearly direct line to the clevis pin {fig 2-30). To remove the rope, simply drive
the wedge from the socket.

Fig 2.29, Wedge cable socket.

Fi9 2.30, Wedge socket and fitting.

b, Wire-rope clips. A common method of making up tow cables. slings., or eyes in the ends
of wire Tope s by EFE use of wire-rope clips. Figure 2-31 §1lustrates the correct method of
fnstalling the clips. The number of clips to be installed 15 equal to 3 times the dismeter of
the rope, plys ] {No, clips = 3d + 1), When the calculatfons result in a fraction, round off
to the next targest whole number. The clips should be spaced about six rope dismeters apart
for best service, After all clips are Initfally placed on the wire, tighten the clip farthest
from the thimble with a wrench. Place the rope under tenston and tighten the remaining clips
tn order, working towards the thimble,
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Fig 2-31. Wire-rope <1ips.
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Fig 2-32. Reeving diagrams for the Drott crane.
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EXERCISE:  Answer the following questions and check your responses against those 1isted at
the end of this study unit.

1, What two basic steps of preventive maintensnce are necessary to care for wire rope?

a. Lubrication and reverse wire rope on sheave
b, 8rush it and let dry

c. Paint 1t and put back on equipment

d. Cut bent wire and put back on equipment

2. wWhat specific measurement would you use to determine the width, distance, and
number of sefzings?

8. The number of strands In & wire rope
b. The number of wires in & wire rope
c. The length of the wire rope

d. The diameter of the wire rope

3, After operating your crane for & long perfod of time, you notice that the cuter
edge of the sheave flanges are wearing excessively. what is the cause of this
excessive weer?

6. The wire rope 15 toc long
b. The wire rope 15 too short
c. The diameter of the wire rope 15 too small
d. The dismeter of the wire rope 1S too large

4, There are two devices most commonly used for Cutting wire rope: the hammer or
hydraulfc-type wire rope cutter and aln) .

a., axe
b. pair of pliers

¢. oOxyacetylene torch
d. pofr of tin snips

SUMMARY REVIEW

In this study unit, you learned the uses of the engineer equipment attachments as well
as their purpose. You also learned to 1dentify which attachment to use at & Job site. You
learned the operation of that particular type of attachment 88 well &8s the piece of engineer
equipment to which it 15 attached. You Tearned to Jdentify the Characteristics of wire rope,
thefr sefzing and cutting, and the care of wire rope.

Answers to Study Unft #2 Exercises.
Hork Uﬂ‘t 2'] 1
1. ¢
2. d
3, ¢
Work Unit 2-2.
. b
2. a
3. b
Work Unit 2-3.
1. d
2., &

3, d
Work Unit 2-4.
1. b

2, ¢
3, ¢
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Work Unit 2.8,

1. b
2. o
3. ¢

Work Unit 2-6.

1. d
. d

Work Unit 2.7,
1. ¢
Work Umit 2.8,
1. &

2. o
3. ¢
Work Unit 2-9.
1. &

2. d

3, d
4 ¢
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STUDY UNIT 3
SAFETY

STUDY UNIT OBJECTIVE: UPOM SUCCESSFUL COMPLETION OF THIS STUDY UNIT, YOU WILL
IDENTIFY THE SAFETY FACTORS IN LIFTING LOADS AND IN WORKING AREAS USING CRANES AND
THE EXCAVATOR. 1IN ADDITION, YOU WILL ALSO JDENTIFY HAND SIGNALS USED IN CRANE AND
EXCAVATOR OPERATION.

Always pley 1t sefel Statistics on accidents show that the fully-hydraulic crane and
excavator are amOng the most dangerous pieces of squipment used 1n the Marine Corps as well as
in privete industry. Over one-third of all crane and excavator accidents result in fractured
or amputated 1imbs. Also, over one-third of those injured are crane and excavator operators
while only one-quarter are hook-up men or signeimen. This means that the pecple who sustein
the majority of the injuries Inflicted by cranes and excavators are the very ones who can do
the most to prevant them. Crine and axcavetor accidents are preventable simply because they
are caused by sftuations, conditions, OF actions which are under the control of the operator.

Crane work 13 performed by twd men; the operator snd a sfgnaimen. The excavator work
13 conducted by one man, but can use two men depending upon the job. The operator and
signaiman assume and transfer back and forth to each other the contral of 11fts, movements.
and other activities. It 13 therefore virtually {mportant that these control re sibilities
be clearly defined. The proceduras for assuming and transferfing them should be latd out in
advance and should be thoroughly understood. Under normal working conditions, the
responsibility for giving signals should be assigned to only one person. However, the
responsibil ity for giving an emergency signal 11¢s with anyons in the vicinity who believes
such & s1gnal 13 necessary.

Included 1n your course wrap 1s a User's Safety #g] This booklet 1s part of your
reading assignment and both lesson and exam Ques will Do asked concerning the materiasl

covered In°1t. These sefaty points are applicable to a1l hydraulic cranes and excavators used
in the Marine Corps. Familierize yourself with thess safety points and practice them, snd you
will become & much sefer and more efficient crane and excavator operator.

Note: Ofsregard the hand Signals on pages 14 and 15 of User's Safety Mamual.

Work Unft 3-1. SAFETY FACTORS AND WORKING AREAS
IDENTIFY WHEN A CRANE WUST BE LOAD TESTED.
IOENTIFY TMO PRECAUTIONS TAKEN WMEN A CRANE 1S WORKING KEAR A POWER LINE.

}gglﬂ;z THREE SAFETY FACTORS TO CONSIDER AS TME CRANE OR EXCAVATOR ARRIVES AT THE
SITE.

Evary crane and excavetor must be inspected and l0ad-tested annually for safe load
capacity in accordance with Marine Corps Order 11262.2. The safe load chart should be posted
in & conspicuous place in the cab near the opefstor. The operator must familiarize himself
with the safe working load and tipping point of that particular plece of equipment.

The excavetor and a1 cranes regardiess of size, are rated by their sefe limnr
capacity based on the following: boom Tength, opsrating radius. type of footing, stability,
size of sttachment, position of 11ft, and the overall maintenance conditions of the craae and
excavator.

Boom lll\!tll. The standard Tength of the boom cen be Incressed by two methods,

hydraul 1CaTTy actTvated in which the crane extends 1ts boom three Sections long {fig 3-1).
The second method 18 to add a boom tip or extension called & Jib (fig 3.2).

3.1




Fig 3-1. Boom extended,

When Using wioftset Use Cable(s)
18’ (5486 mm) jib 0° 1A
169 1AL 1IL
_lA_l go
29’ (4840 mm) Jib % 1AL 18
16° 1A,18 &1C
% 1A 1B & 2C_
40°* (12 190 mm) jib 1AL 28
16v 1A, 28K 1C
0¥ 1A,28 & 2C
Cable Lengths: A = 39'9” (12 118 mm)
AOOSTER Be21°1" (64256 mm)
BKT. \ C = 2* 8" (#130 mm)
) CABLE(S) “B8" or “C”
'!_
1y N CABLE A~ (SEE CHART ABOVE)

LOCATION
OF SERIAL
NUMBER

J1B BACKSTOP
F‘g 3"20 Bom j‘bo

The excavator has 8 Y.type hoom which hydraulfc cylinders meneuv
cylinders are 2150 called tool cylinder and bmydcroud ¢yl inder (fig"gfa?: U and doun.  These
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Fi' 3'30 m c" 1M0l‘!.

The Jib may be used as & straight continuation of the boom or may be offsat from the
boom canter 1ine to provide greater horizontal peach. Crane 11fting capacities are reduced
when boom Jengths exceed the normal standard boom length. They are further reduced when the
boom jib attachment 18 used. This 18 due to the increased movement arm or opersting radius.

rating radius. Redius i3 defined a8 the horizontal distance measured from the axis
of rotat? ¢ cav to the vertical 1ine extending down from the outside edge of the crane
and excavator boom head. A crane and excavator are rated according to 11fting capacities at
various radii. A crane and excavator are rated on the maximum 10ad 1t 15 capable of 1ifting.
See load chart In each crane and excavator for safe 11fting located In the cab.

%e of footing. It 18 extremely important that the crane and excavator bs positioned
on firm evel material to prevent it from being accidentally tipped over. The footing

must be k firm and level not only to prevent tipping but also to reduce excessive stresses
on the machine, If necessary, the site where the crane and excavator are to be pasitior 4
should be prepared in advance.

Stability. Cranes and the excavator can be made stable by one of two methods: the
proper use of fﬁ outriggers, and working on, and/or traveling on stable ground.

h%;%:m heents. The sttachment used on & crane or excavator should be the size
prescri echnical manual for that ?amcuur Crane of excavator. Although other
sizes of attachments can be used, the hook b

1ack of proper rigging and hook capacity. Tables of 1iftiny .:pacities usually do not include
allowsnces for the weight of tng.attaclmnt being used; therefore, the attachment weight must
be added to the overall weight being 11fted.

Position of 1ift. A crane or excavator can 1ift 1ts heaviest 10ad when the 1oad 15 at
the specTTied operating radius and when the boom and the load are directly behind the crane or
excavator. A crene cannot 111t 83 heavy & 10ad from either side even If that load 13 &t the
specified operating radfus. [If an attempt I8 made to pick up the maximum 108d from the side
of the crane, tipping may occur: however, 88 for the excavator 1t 18 batter equipped for
11fting from the side. Tipping occurs on wheel.mounted cranes and the excavator when one or
nore wheels leave the supporting surface.

Condition of the crene and excavator. The maximum Safe 11fting capacity for cranes
and excavator usually applies to the equipment that is relatively new. As 8 crane or
excavator 18 used or becomes older, 1ts condition can deteriorate so that it can no longer
perform certain jobs sefely. Each of the following 1tems should have adequate checks to
ensure that Its conditios will not 1imit 11fting capacities: the type, size, and condition of
the wire rope; the type, size and, condition of the attachment; a visual Inspection of the
boom and the marnanical condition of the engine.

ock and sheave on & crane may ba damsged through
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Note: Here are some safety procedures to follow:
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EXERCISE: Answer the following questions and check your responses against those at the end
of this study unit.

1. How often should the crane and excavator be load tested?

.

o, Semi-apnually
b. Querterly
c. Amually

d. Weekly

‘2o ﬁot ;uo safety precautions should be taken when a crane I8 working near power
nes

6. Use a signal men and disconnect the power.

b. Ground the crane and issue the operator protective clothing.
¢, Ground the crane and ground the load.

d. Insulate the equipment and have a corpsman nearby.

3, The job site for a crane or excavator should be graded provide there is enough
room in which to manuever the end ftem and provided there

d 8. is adequate boom clearance,
b, fs security.
C. ore no electric power lines,
d. are no underground utflities.
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Work Unit 3-2, HAND SIGNALS

FROM ILLUSTRATIONS AND CHARTS PROVIOED, MATCH THE HAND SIGNALS WITH THE
APPROPRIATE WORDS.

It 18 necessary for the operator and signalman to have a uniform Set which must be
used on al) operations of similar nature. The signals in use should be posted in the
operator's position, at signal control points, and at such other points as necessary to inform
those concerned. Where manual signals are used, only one person shall be designated to give
signals to the operator. 1k’s Signalman must be located 5o as to be clearly visible to the
operator st all times. Only persons who are dependable and fully qualified by experience with
the operation being directed, shall be used as signalmen, A signalman should always be used
whan the crane and excavator are in operation.

Signals (fig 3-4), The 21 hand signals shown In figure 3-& are those used by the
Marine Corps Crane excavator operators. A good signalman {s capable of using any
combination of these in order to transfer his message to the operator. The signalman and the
orator should drill themselves So that there will be no mistakes in understanding the

signals, .

"y

.,
1
- [~]
s
)
c

[ .8
T
%ﬂ;ﬁ: TR Uik

RAISE THE LOAD

Fig 3-4. Hand signals.
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(FHed s Fossime.)

Fig 3-4, Hand signals (continued).




LONER THE BOOM RAISE THE BOOM AND
AMD HOLD THE LOAD HOLD THE LOAD

Fig 3-4. Mand signals (conttinued),

©
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006 EVERYTHING

Ftg 3-4. Hand signals {continued).
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EXERCISE:  Answer tha following questions and check your responses against those Visted ot
the end of this ltay unit.

tching: Match aach of the four hand s1gnals 1isted In quastions ) through 4
H air approprista 11lustration (a through d). Place your answers in the
space provided.

1. Stop .
2. Open bucket :

3. Raise tha loud

Swing In direction finger points

r
-

SUMMARY REVIEW
In this study unit, you have learned the procedures for safety factors in Vifting
Toads and In working areas using tha crane and axcavator. In addition, you also Jearned to
11lustrate the hand signals for crane and excavator operation.
Answers to Study Unit #3 Exercises
Work Units 3-1,
. ¢
2. a
3. »

Work unit 3-2.

dat
-
*ono
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STUDY umiT 4

OPERATOR MAINTENANCE

ROLL OUT THE RED CARPET
- FOR THE

STUDY UNIT OBJECTIVE: UPON SUCCESSFUL COMPLETION OF THIS STUDY UNIT YOU WiLL
J0ENTIFY BEFORE-OPERATION, OURING-OPERATION, AND AFTER-OPERATION CMECKS. 1IN
ADDITION, YOU WILL IDENTIFY TROUBLESHOOTING PROCEDURES, LUBRICATION INSTRUCTION,
AND SAFETY PRECAUTIONS TO BE USED WITH THE EXCAVATOR AND CRAMES.

Equipment breakdowns cause construction delays, waste man-hours, and cost considerable
sounts of money fn both parts and 1abor. You can minimize equipment breakdowns by oparating
your equipment with good judgment. This includes keeping the mgine and the gear cases filled
with the right of1, keeping the engine cooling system f{lled with coolant, keeping the gresse
points properly lubricated, making minor repairs as they are needed, and keeping your
o’uipont clean. This sounds 1ike 8 1ot of trouble to 9o to, but it is really not hard to do

you spply yourself., Your knowledge and raspect for cranes and the excavator should make it
frritating to you to see someone abuse the equipment (fig 4-1),

Fig 4-1. Never abuse your equipment.
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As an operator, rm should ensurs that your crane and axcavator are ready for operstion at o1V
times. You should inspect ft %%1%; during-operation, and after-operation, so that
on¥ defects may be discovered & ore FOSUTL In serious damage oF equipment
fatlure. The necessary preventive maintenance servicas should be performed before-operation.
Ninor defects discovered during oparstion of the unit should be corrected as soon as operation
has stopped. 1f a mjor problem 1s noticed during atfon, the equipment should be stopped
{amediately to prevent any damage which might occur ne equipment. After-operation
services 1d be performed by the operator st intervals based on tha norml operstion of the
crane ond gxcavator. Remember thet 1f you, 88 an Oprator, find defacts or unsatisfactory
cheracteristics beyond your mintenance Tevel, you must report them at the earlfsst
opportunity to your NCOIC.

Work Unft d4-1. BEFORE-OPERATION CHECKS
IDENTIFY THE BEFORE-OPERATION CHECK OF CRAMES AND THE EXCAVATOR.
IDENTIFY THE PERSON RESPONSIBLE FOR BEFORE-OPERATION CHECKS.

Before operating the crane and axcavator, the operator should perform the following
services to determine 1f tha condition of the equipment has changed since 1t was Tast used,
and to meke sure that it 1s ready for operation. First make & Tata 360° yvisual
inspection of tha entire crane or axcavator; checking for cracks, » broken electric:}
wires, Toaks, and Toose or missing bolts and nuts (fig 4<2). Next check the fuel supply to
wske sure tha tank 1s full and refil1l 1f necessery. Then check tha engine ofl, awifc ofl,
coolant Tevel, !nd add o1l or coolant 1f necessary. Then, check all {nstruments for correct
uur readings (f19 4-3), lumediately after starting & cold engine, the air pressure
will indicate the amount of pressurs in the air system. Pressurs should resain between 70-100
PSI. Emergency breaks will apply automatically if pressure drops below 60 PSI on the Drott
crane and excavator only. The of7 prassurs will be sbove normel; when the engine is warmed to
operating tempsrature, the ofl pressure may drop below normal at 1dVing speed. these
conditions are fcal. If the ofl pressure indicator shows no pressure, stop the engine ot
once and report this condition to your HCOIC. Next check for leaks, pu.vi

ng particular
attention to the cooling system, hydraulic ofl Tines and fuel Tines.
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EXERCISE:  Answer the following questions and check your responses against those Tisted at
the end of this study unit.

1o What should be done first, before starting the engine?

a. Check the fyel

b. Check the gauges

c. 3600 visual fnspection
d. Check the tires

2. Who 1s responsible for the before~operation check?

a. NCOIC

b. OQperator

C. Squad Teader
d. Mechanic

Work Unft 4-2. DURING-OPERATION CHECKS
IDENTIFY THE DURING~OPERATION CHECKS.

As the operator yoy are responsible for correcting and reporting any unusual sounds or
oders, deficiencies in performance, or other signs of abnormal operation. Durin atfon
you should check all instruments and gauge readings frequantly. Stop :rution ‘fom angine
oi1 pressure Indicator shows & drop in pressure or no pressure, or if the ature 783"80.
shows engine overheating. Next check afr _system; pressure should remain !

PSl. Emergency brakes will apply automatically {f pressure drops balow 60 PS] on the Drott
crane and excavator. Also check the cables on the cranes frequently for grm alignment on
the drums. If cables cross-wind, stop operation and correct the l'l:!l_n {mmediately.
Remember: do not operate until the faflure 1s corrected and reported.

EXERCISE:  Answer the following question and check your response agsinst those listed at the
end of this study unit.

1. What are the during-operation checks?

a. Check all instruments and e readings.

b. Check cables and drums that the cables are on.
c. Check ofl and afr pressure.

d. All of the above.

Work Unit 4=3. AFTER-OPERATION CHECKS
LIST THE FOUR AFTER-OPERATION CHECKS.

The operator myst perform the following services: After any opsrating period and
after each 8-hour Interval of continuous operation, all deficiencies must be corrected hefore
resuming operatfon. Move the machine to a sefe area and park it on firm Tevel footing. Avoid
banks that could possibly cave in or Tow spots where heavy rain may wash out the footing. If
the machine Is to be left outside in freezing tewperatures, place 1t on planking or concrete.
F111 the fuel tank with clean fuel and check the coolant in the radiator to be sure 1t 1s at
or near the overflow when the engine 18 at operating ature. Add coolant 1f necessary.
Change coolant §f it is contaminated wth rust or dirt. If antifreeze is used, check the
freezing pofnt of the cooling system. When edding antifresze, be sure to mix the solution
thorou:hgly by running the engfne. Remove all dirt and grease from the upper machinery and cab
deck, also clean all windows. If freezing tewmperatures are expected, remove all sud and dirt
from places where frozen material would interfere, such as under the Tower superstructure.
Mud and dfirt in or on the outrigqon. can interfere yith the operation of the crane and
excavator. Be sure that all tools and accessories assigned to the SL-3 are clean,
serviceable, properly mounted, and stored. Check the mounting condition, the cleanliness, and
the operation of a1l lights. Make a visual inspection of the entire crane and exscavator,
checking for 011, fuel, and water leaks, loose or missing bolts, nuts, and pins, or broken
parts. Inspect all cables for broken frayed strands. Check the bDatteries to ensure thet thy
are securetly mounted and that connections and f1ller caps are Clean and tight. Before Teaving
the equipment, close all windows, remove the fgnition keys, and close or Tock the cab
compartment doors bleed the afr tank on the excavator.
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EXERCISE: Answer the following questions and check your responses against those listed at
the end of this study unit.

1. Whet are the four after-operation checks?

<.

2. Wwhen work has been completed, what action must the operator take BEFORE parking
his crene or excavetor?

a. Let the air out of the tires

b. Pul) the emergency shut off Jever
€. F111 the equipment up with fuel
d. Reise the boom to maximum height

3. If after operetion the equipment s to be left outside In freezing temperatures,
+ where should you park?

a. On planking or concrete
b. In dirt or sand

c. In mud or gravel

d. On grass or weeds

Work Unit 4-4. TROUBLE-SHOOTING PROCEDURES
IDENTIFY THE THREE PROCEDURES THAT THE OPERATOR MUST KNOW BEFORE TROUBLE=-SHOOTING.

The most important 1ink between the operator and the mechanic 15 the operator's
ab1lity to trouble-shoot or diagnose problems which may cause unsatisfactory operation or
failure of varfous parts of the crane and excavator. The operator must be able to recognize
the syTton. determine the cause, and apply the remedy. Table 4-) provides troubleshooting
information useful in diagnosing and correcting unsatisfactory operation or failure of the
crane, excavator, and its components. Each symptom is followed by a 14st of probable causes
and their possible remedies. Any problem that is beyond the scope of operator maintenance i3
indicated in the table by an asterisk, Corrective action beyond the operator's capability is
to be eccomplshed only by personnel tllowugllly trained in the proper level of maintenance.
Troubleshoot ing and repair procedures for the equipment's engine are similar to those of other

type engines.




Table 4-1,

Trouble-shooting Chart

h}%ﬂm I We&m
ggers Wil a. biown

pot aperate b. Dafective ignition b. Check for presence of
c. Open ar shorted circuit voltage at ignition
batween ignition ewitch evitch. Replace ewitch
and outriggers lever it dofective.
miaroewitch. c. Check wiring for con-
d. Control apools in three tinuity.
and four sponl wlves d. Check linkage ™ wlve
not closing. tanks and spool travel.
e. Rslief valves stuck cpen e. Refer to proper
: suthority.
Qutrigger &, LONTACLS GCTOSS OUt~ &
oylinders will rigger toggle ewitch
not move shorted.
out- a&. Meiay contacts Geteoti
rigger oylin-
ders will Dot be Defoctive BEAM soplencid
move horizon- | ©. Defective ar dirty and 2-1f oo coatinuity,
tally oollector ring replace relay.
d. Push tutton ewitch b. Check a8 cutlined for
dafective. JMX solenoid.

c. Inspect, clean ar repairn
defective collector ring
brushes.

d. Check for continuity
across ewitch terminalo-
if no continuity with
button depressed,
replace ewitch.

Outrigger a. Open ar ehorted fead to | &, Check 1ead zor OO0~
cylinder will outrigger toggle ewitchd  tinuity.
not move ver- | b, OQutrigger toggle ewitch | b. Check for continuity
tically defective. acroas ewitch, with
c. Open ar shorted wiring svitch in FLOAT position
between togsle ewitch - if o continuity,
and coliector ring. replace ewitch.
d. Defective ar dirty c. Cheok wire far con-
ool lectar riag or tinuity to ewivel ring
brushes . No. 7.
¢. Open ar shorted wiring | d. Clean dirty ring or
betweon ollector ring trushes. Check for con-
and ontrigger relays tinuity across gollectar
[ ring & brushes.witch

e. Check wiring far ocon-
tinuity,

Qutriggers a. Gut/down microswitch a. areuit.
retract, but cq defective or circuit defective microewitch.,
pot extend be Check and repair

troken.

b, Linkage to control wl
disconnected or cut of
adjustment.

¢. Relief walve in control

valve % _open,

1inkage.
c. Refer to proper
autharity.
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Table 4-1. Trouble-shooting Chart--continued

Sympion Probable Cause Possible Re.nedy
Cubien twist éup- Wire ropes not reeved Chack resviag
g sporaticn oorvecly
Hack in wire rope Cheok operation
Incorrect operation Check operation
Cables fump Wire ropes have foo Chech veeving
sheaves much slach
Bheave flange worn Roplace sheave,
Lifting a load when the Spot the boom over the 1oad be-
hoom {8 not spotted fore making the Mt
directly over the Joad
Cables flattes Cable orcesed on Wind the cables svealy and cor
out drum, roctly on drums.
Cable too long, allow- Bhorten the cable to proper
ing cable to pile up on length
drum
Calies wear ax- Cable sheaves shuck o Fres sheaves and lubricat.
sessively shafis :
Cables lack lubrica~- Lubricate cables
thon
8. 1Eproper Gperation ~ 6. Bquencs Bo00)
ma be Lack of toc be Lubricats tmom
0. Dnfective mequence t3lve ¢. Mefer o proper
or propartionator vilve autharity
Matteries 1oee 0. 1ow tiquid Level 4n 8. Gurvios tutteries
g tutteries. be Inapect cables for worn
b. Grounded tluttery aable. 1omultion, Toape or
¢+ Loowe oables or tyoken 0« Iospect, clean and
Wttery terainal. tighten o replace able
d. Grounded wiring d. Chech o1l #iriog for
¢, Expestive use of start- daruge. Topair as
ing mtor @ othar elec~ BICaTY.
trice] euizrmat @+ Recharws tutteries
1. Dirty Butt.ry 0p = 1. Owck for lmkage on
ing oootious! draio o dirty tuttery wp
a . Qean attery and tor-
8. Locsen altsroator driwe mmle.
be Peulty alte oator & Rentace Sternator
. e 0 or .
tar 1.}?‘:&%0 Replace
[ Holst cylindore | . _’5. i
acfertent b Qootro) wailve oot b e Shoxare a0
or Tetract defective parta
¢ Defective or 0« Rafer t© proper
EW:"'E“ y . 1nder
o hold or defective. b Aeter to maper
“drop” wham be Defovtive orumter- ty
ooatrol {e talance wlve
Teb s. Iov dl sqoly o &F In 8. Owck ondition and
slovly or of all; bleed
wrvatically ».f::wnmmd. T b
sdjortrant be Neplace dumged or
0. Defestive oylinder woen
Puoking ummm
4. Lk 10 hydrsulic erivel 4. hefer to proper

o aain relief metiing
I authority
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EXERCISE: Answer the following questions and check your responses sgainst those 11isted ot
the end of this s unit.

1. What are the three procedures that the operator sust know before trouble-shooting?

a. Apply the remdy, treat or shock, and recognize the symptom,

b. Recognize the symptom, determine the cause, and apply the remedy.
¢. Determine the westher, apply the remedy, snd determine the cause.
d. ATV of the shove

2. Referring back to the trowble-shooting chert (Table 4-1), select the probable
cause showing excessively worn cables.

a. Cable too Tong

b. Slack in wire rope

¢. Cable not reeved correctly
d. Cables Teck Tubrication

Work Unft 4<5. LUBRICATION INSTRUCTIONS
IDENTIFY THE FIVE LUBRICANT SYMBOLS.
IDENTIFY THE PURPOSE OF THE LUBRICATION INSTRUCTIONS.

Some models of Cranes and excavator -{ require more Tubrication than other

models. Thersfore, & Tubrication fastruction (LI) 1s published for each model af equipmemt.

Figures 4-4 and -5 show the LI for a Crane ieeT-Nounted Model 1501 (Pettidone). LI's

also show the name and Tocation of each Tubrication point. the symbol for the type of

Tubricant to be used, and the hourly interval when Tubrication s to be used for esch

Luhriﬁnt poi::i Figure 4<4 shous the key to the Tubricant symbols, the howrly fatervals, end
¢ of | capacities.
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EXERCISE:  Answer tne following questions and check your respon.es against those 1isted at
the end of this study unit,

1. What are the five symbols used for lubricant and application?

a. OE, GAA, TI, 5L, GO
h, OFE, Tl, LI, GAA, GO
c. 0F, GAA, GO, SD, HB
d. OE, GAA, GO, S0, LI

2. MWhat is the publication that gives specific instructions for the lubrication of
each model crane and excavator?

4, T}
b. TE
Ce L}
do SI.

3. What do the lubrication instructions show?

3. Lifting capacity

b. Rated horsepower

c. Boom angles

d. Each Yubrication point

Work Unit 4.6. LUBRICATION PRECAUT!ONS
STATE THE SIX LUBRICATION PRECAUTIONS.

WHEN OPERATING A CRANE OR EXCAVATOR [N EXTREMELY OIRTY AREAS. SUCH AS SANOY OR
DUSTY ENVIRONMENTS. IOENTIFY WHEN MAINTENANCE IS DUE ON THE CRANE.

Don't quess! Always use the lubricatlon Instructlons. Remember, however, that the
iubrication instructions are based on average operating conditions. In Some cases it may be
necessary to change oil or iubricate your crane and excavator after shorter operating periods
than those given in the Yubrication instructions. Some instances are operating in extremely
dusty areas, and continually 1ifting near-maximum-capacity loads., In addition to using the
Jubrication instructions as a guide when lubricating ydur crane and excavator, you should also
observe the following precautions:

Keep all lubricants in clean, artight containers
Use the right g-ease stated in the LI

Make sure that all lube fittings are open and clear of obstructions. [f a fitting is
clogged, remove and clean, or replace it,

Re careful not to over lubricate when u5ing an air pressure type grease gun. Always use a
low pressure, hand operated gun for lubricating low pressurs fittings.

Wipe fitting clean befare and after lubrication
Always stop the engine before lubricating your crane and excavator

{f you comember these important points., follow the lubrication tnstructions, and use good
judgment when lubricating your crane and excavator, you should have little trouble keeping it
well lubricated and ready for use.

You should find the lubrication instructions for a particular crane and excavator reproduced
tn the equipment's technical manuval. {n addition, a copy of the L1, sealed tn plastic, shouid
be carried aroard the equipment at all times. 1If you do not have the correct L1 on hand for
your equipment, you Should order it immed{ately through the supply system.




EXERCISE:  Answor the following questions and check your responses against those isted at
the and of this study unit.

1. What are the six Jubricat ion precautions?

c.

d.

f.

2. What should you check for before lubricating the equipment?
8. L] sealed 1n plastic
b, Tire pressure
c. Headlights working
d. Fuel in the tank

3. When operating in extremely dusty areas, when should you change the o1 and
Tubricate your crane snd excavator?

a. Less frequently than recosmended in the LI

b. Mire frequently than recommended in the L1

¢. Inly after the Job 18 Completed

d. In strict accordance with the L1
SUMMARY REVIEW

In this lesson, you learned to ident ify before-operation, during-operation, and

after-operation checks. In addition, you 1earned to identify troubleshooting procedures,
Tubrication Instruction, and safety precautions.
Angwers to Study uUnit #) Exercises

Work Unit 4-1.

Work Unit 4-2,
1, d
Work Unit 4-3,
1. &, Check the of Jights.
b. Check the fuel, ofl and water levels.
c. Check for broken or frayed cables.
d. Check the batteries.
2. ¢
3, a
Work Unit 4-4,

1. b
2. d
Work Unit 4-5.

1. ¢
2. ¢
>, d
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Work Unit 48,

1. o, fReep all lulricum clodn,

b. Use the $0 and of1 stated in the LI,

¢. Mako m m ube ﬂtﬂua e Cleen.

d. lcunfﬂnotuml 1cato,

0. Wipe fittings clean before and ofter Tubrication.
. :. s\lu.n stop the engine before Tubricating the equipment.
3. b
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CRANE AND EXCAVATOR OPERATOR
Review Lesson

INSTRUCTIONS: This review lesson Is designed to afd you fn oreparing for your final

exam. You should try to complete this lesson without the aid of reference materials, but
1f you do not know 3n answer look {1t up and remember what It 5. The enclosed answer
sheet must be filled out according to the Instructions on fts reverse side and matled to
MCI using the ennlopengrovidnd. The questions you miss Will be Tisted with references on
a feedback sheet (MCI-R69) which will be madled to your commanding officer with your final
::“1"1 Yc]:u should study the reference materfal for the questions you missed before taking

e final exam.

A. mul.iple Chofce: Select the ONE answer that BEST completes the statement or answers
the question. After the corresponding number on the answer sheet, blacken the
appropriate circle.

Value: 1 point each
1. wWhat is the p fmary purpose of a crane?
a. To build bridges
b. To 1ift Toads and place them fn new Tocations
¢. To carry loads over lon9 distances
d. To dfg ditches
2. What are the two basic components of a crane and excavator?
a. Mounting carrfer and upper superstructure
b. bheel-mount and winch

¢c. Truck-mount and boom
d. Afr-mount and tires

R-1




c.

Matching: Match esach I1lustration In coluwn 1 (items 3-6) with 1ts appropriate
nomenclature in column 2. Select the one letter (a, b, ¢, d, or e¢) indicating your
choice. After the corresponding number on the answer sheet, blacken the appropriate
circle.

Value: T point each
Column 1 Column 2
[TTustration Nomenclature
a. M-1SBIWF 7 1/2-ton (Pettibone)
b, M=315T {P&H)
c. MC2500 30-ton (Drott)

d. MN=RT=48MC 7 1/2-ton (Grove)
e. M40 Cruz (Drott)

' . LN

l%%&yﬂ oz

Multiple Chofce: Select the ONE answer which BEST completes the statement Or answers
the questfon. After the corresponding number on the answer sheet, blacken the
appropriate circle.

Value: 1 point each

7. What is the horizontal distance from the cents of the crane's turntable to the
center of the hook block Suspended over the lToad called?

., Operatin? radius
b, Boom angle
c. Boom length
d. Operating Tength
8. The 1ifting capacity of & crane 15 rated by
a. boom Tength and boom anle.
b. operating radfus, boom angle, and boom length.
c. boom Tength, boom angle, and tipping.

R-2
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9. How i3 boom angle determined?

4. When the boom is raised from vertical position
b. When the boom is raised from horizontal position
¢. When the boom 1s 1owered to the 9round

d. When the bocm is raised 759

10. What 1S meant by operating radius?

a4, Horizontal distance from the center of the crane's turntable to the center of
the hook block

b. Vertical distance from the center of the crane's turntabl~ to the center of
tha hook block

¢, The load to the crane

d. The boom to the load

D. Questions 11-16 require you to selact the answers from the Safe Load Dats Chart below.

Value: 1 point each

Working radius | Boom length Boom elevation | Safe Yifting | Safe Yifting

in feet in feet in degrees to | capacity in capacity in
{1) {2 obtain working | pounds with pounds with.

radius outrigger out outrigger
(3 {4)

10 20 51 15,000 1,000

10 30 64 15,000 b 200

10 40 1 15,000 .000

15 20 28 11,500 .»000

15 30 52 11,500 5,000

15 40 63 11,500 5,000

20 » 9 6,750 3,250

20 40 54 6,750 3,250

5 k! 1?7 4,500 2.120

% 40 85 4,500 2,120

30 40 Kk} 3,18 1,200

% 40 0 2,300 650

Safe Load Qats Chart.

11. What 15 the safe Yifting capacity with outriggers when tae working radius 1s 1o
ft, boom length is 40 ft, and boom elevation is 7107

. 11,500
b. 12,000
¢. 13,500
d. 15,000

12. What is the safe Vifting capacity with outriggers when the working radtus is 15
ft, boom length is 20 ft, and boom elevation is 2897

4, 15.000
b. 6,750
¢. 11,500
d, 4,500

13. what is the safe 1ifting capacity with outriggers when the working radius is 30
ft, boom length ts 40 ft, and boom elevation is 3397

.o 3.7’5
b, 4,500

¢. 65.750
d. 11,500

R-3
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What Is whe safe Tifting capacity without outriggers when the
tt, boow length is 40 ft, and boom elevation 1599]0? " working radius 1s 10

a. 11,500
b. 15,500
¢. 7,000
d. 5,000

What is the safe Tifting capacity with outriggers when the working radius
ft, and boom Tength is 40 ft, and boom elevag?on 1s 0v? or ts %

., 6,750
b. 4,500
c. 3,775
d. 2,300

What s the safe liftiny capacity without outriggers when working radius
and boom Tength fs 30 ft, and boom elevation 15 1707 J radius 1s 25 ft,

a. 15,000
b. 2,300
c. 11,500
de 2,120

Lo Questfons 17-21 require you to select the ancwers from the Rated Load Chart below.

Value: 1 point each
RATFD LIFTING CAPACITIES

33'-80' 3-SHCTION FULL pOWER TELESQOPING BOOM
AR ATED OUTRIGGERS DOW

e T e PO TENOTH
Workind —— — 1

Radius

10

1 @000| 717 F000] 749 4

-

74,

o it

A N _— - —
o RATED LIFTING CAPACITIES
33! ‘1 3-SECTION FULL, LESOOF

——— —

e . el




F.

17.

8.

19,

20.

21.

On rated loads of 3609, what is the maximum rated load for a boom length of 68
ft with a boom angle of 63° and operating radius of 30 ft, outriggers down?

a, 20,000
b. 30,000
c. 30,500
d. 40,000

On rated loads of 360"6 what s the maximum rated load for a boom length of 44
ft, a boom angle of 54°, and operating radius of 25 ft, outriggers down?

a. 28,500
b. 28,750
c. 28,000
d. 25,000

On rated loads of 360%, what s the maximum rated load for a boom length of 74
ft, a boom angle of 419, and operating radius of 55 ft, outriggers down?

3. 7,500
b, 10,000
c. 13,000
d. 15,000

On rated loads over front of the crane, the maximum pated 10ad for a boom length
of 44 ft, a boom angle of 450, and operating radius of 30 ft is

a. 13,000
b. 21,000
c. 22,500
d. 50,000

On rated loads over front of thc ¢rane, what 1s the maximum rated 1oad for a boom
length of 62 ft, a boom angle of 499, and an operating radtus of 40 ft?

a, 10,000
b. 10,500
¢. 13,000
d. 15,000

Multfple Choice: Select the ONE answer which BEST completes the statement or answers
the question. After the corresponding number on the answer sheet blacken in the
appropriate circle.

Value: ° point each

22.

23.

24,

Befcre attempting to ford a stream with the MC2500 crane, you should always fnsure
that the water is no deeper than the .

a, top of the counterweight

b. top of the tires

c. bottom of the superstructure
d. bottom of the operator's seat

The H=1581WF crare can ford a depth of how many fnches?

a. 80
b, 70
¢, 48
d. 50

What fs th: fording capability of the Drott Excavator?
a. 60
b. 50

c. 40
d. 30

1




25. wWhat 1% a carrfer mob{1ity trait of the Drott Excavator?

8. Truck-mounted
b. Ski-mounted

c. Track-mounted
d. Wheel-mounted

26. What 1s & carrfer mbility trait of all three cranes?

4. Wheel-mounted
b. Ski-mounted

¢. Track-mounted
d. Truck-mounted

27. What attachment fits the crane in this {1lustration?

8. Hook Block
b. Dragline

¢. &=in-1 Drott
d. forks

28. The purpose of the hook block attachment fs to

8. 1ift anything weighing up to the capacity rating of the crane.
b. knock piles nto the ground.

c. drag.

d. dig ditches.

29. What attachment can fit the excavator in this §1lustration?

8. 4-1n-1 Drott
b. Hook block
¢. Dragline

d. Pile driver

30. What Is the purpose of the sultipurpose bucket?

8, To be used as a bulldozer

b. To be used as & scraper & clamshell
¢. To be used as & front-end loader

d. All of the above

31. Select the attachment that fits this
e

crane

&, Pile drfver
b. forks

¢. Hook block
d. Dragline

y )
32. The advantage of the ditch cleanout bucket w/wrist-o-twist Is that it

a. has dragliine cepabilitfes.

b. can 11ft objects.

¢. can drive piles.

d. has & more efficient Cleaning action.

33. What ettachment does not belong to the Drott 40 Cruz afr excavator?
a. 4'1""" Bfott
b. Wrist-o-twist

c. Auger
d. Ditch digging bucket

R-6
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34. The purpose of the clamshell attachment 13 to

a. work at above, or on top ground level.
b. work at above, or below ground level.
c. work only on top of the surface.

d. A1l of the above

35, What attachment does not belong to the Drott MC2500 crane?

8. Plle driver
b. Hook block
¢. Clamshel)

d. & 1in-1 Drott

36. The purpose of the pile driver attschments 13 to
8. 14ft loads.

b. excavate 8.
c. drive uoodml & concrete pilings.
d. dig ditches.

37. Which attachment belongs to the Grove crane?

2. Hook block
b. Pile driver
c. Clamshel)
d. Dragline

38. The purpose of the excavator bucket is

a. loading aggregate.
b. digg! pm.
c. excavating quarries.

d. digging trenches.

6. Matching: Match the name of each attachment in columm 1, group 1 (39-41)and group 2
{42-44), with 1ts correct 11lustration in colummn 2. For each item, select the ONE
letter (a8, b, ¢, d, or @) Indicating your choice. After the corresponding number on
the answer c‘u!. blacken the appropriate circle.

Valuet 1 point each




.
40.
4.

4.

Q.
“u.

Column 1
roup |
Pile Driver
Wook Block
Clamsbel?
oroup )

Ditch cleanswt bucket
w/wrist-o-tuist

Wultipurpese
Excavator Bucket

Cotum 2
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H, Multiple Choice: Select the ONE snswer that BEST cumpletes the statement or snswers
the question. After the corresponding number o : ¢ answer sheet, blacken the
appropriate circle.

Value: 1} point each
45, What are the three parts of wire rope?

a, MWire, rope, and core

b, Core,0il, and wire

¢, Strands, core, 8nd string
d. Wire, strands, and core

4., What specific measurement would you usa to detarmine the width, distance, and
number of sefzings?

a, The number of strands in wire rops
b, The dismeter of the wire rope

€. The length of the wire rope

d. The number of wires in a wire rope

47, what is the definition of seizing (wire rope)?

8. Process of melting two ends together

b. Process of fitting it around the right shesve

c. Process of cutting wire rope before tying

d. Process of securing or tying off wire rope before cutting

48, What two devices are used for cutting -re rope?

a, At and scissors

b, Hydraulfc cutter and oxyacstylene torch
¢, Hydrsulic cutter and welder

d. File and chisel

49, Wnhich of the following two couses will shorten the 1ife of wire rope?

a, Continuous use and lubrication

b. Reeving the wrong way and Yack of Jubrication
c. Lubricatfon Yack of use

d. Not using it and storing it in a cool place

50, How often should cranes and excavators be Joad-tested?

a, Quarterly

b, Semi-annually
c, MWeekly

d, Amually

51, When 14fting loads, it 1s safer to Vift on

a, quagmire,

b, stable ground.
c. soft ground,
d. wet ground,

52, When are 1ifting capacities reduced?

a. When a boom Yength exceeds normal standard boom length
b, When a boom width exceeds normal stendard boom width

C. When a boom weight exceads normal standard boom weight
d, dhen a cable welight exceeds norma) standard Cabla weight

53. A jib attached to the boom provides greater
a. boom strength,
b, 1ift,

¢, horfzontsl reach,
d, vertical reach.
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54. 1f a crane Operstor attempts to pick up a maximum Toad from the side of the crane,
what will heppen?

a. Crane will shoot
‘. }:wm Y %0 flat
¢. Tires my go fla
d. The cable will bresk

1. Matching: Match each of the hand signals in colum 1, group 1 (55-59), group 2
(60-64), group 3 (65-69), and (70-74) with its proper {1lustration in column
2. For each item in ncﬁ of the 4 groups, select the one letter (a, b, ¢, d, or ¢}
indfcating your choice. After the corresponding nuaber or the answer sheet, blacken
the appropriate circle.

Value: 1 point each
Column 1 Colum 2
Growp 1 11 Tustretion

85, Lower the boom slowly

§6. Raise the boom sTowly

87. Raise a Tittle

§8. Lower the boom and
hold the Toad

$9. Raise the boom

&




. Stop a.
. Swing 1in direction

. Lower slowly

. Lower the load

. Raise the boom and

Column 1
Group 2 Ilustration

lower the load




65.
66.
67.
68,

69.

Columan 1

Group 3

Rafse or hoist slowly
Open bucket

Rafse the ioad

Lower the buom and
raise the load

Lower the boom

C.

d.

R-12
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Column 1 Column 2
Group 4 IMustration

70, Emergency sto 8.
71, Maneuver forw:rd sTow ,

and easy =
72. Raise the boom and hold A
the load
73, Lower s little
74, Close bucket

b.
C,
d,

oy .‘1.-5.. .

ll",-;

N

K=o,

L)
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J. Multiple Choice: Selent the OME answer which BEST completes the statement or answers
the question. After the corresponding numher On the answer sheot, blacken the
appropriate circle,

Value: 1 point each
75. When working near a power line whai Should you do?

4, Cut the wires,

b. TYest the wires to see if they are still alive,

c. Notify the power company to de-energize the lines,
d. It doesn't matter what you do.

76, When operasting near power 1ines, who should you have with you?

e, An electrician
b. A Plumber

c, An instructor
d. A signalman

77. How many men should Percorm crane operations?
a. 4
b, 3
c. 2
d. i
K. Questions 78-80 Pertain to the User's Safety Booklet
value: 1} point each
78. VWhen using outriggers, why would you extend all bewms completely?
a, Sor maximum stability
b. For minimum stability
c. For soft ground
d. For hilly ground
79. When you arrive at the job site with the crane or cxcavator, you should
4. PpAay attention to the weather.
b. pay attention to the person doing the job.
C. take the job site for 9ranted,
d. have encugh room to maneuver in,

80. You sheuld never S#ing or position a hook or load cver the

a. ground crew or truck cab.
b. gqround crew or field.

¢, rear end of the dump truck.
d. scraper or pond.
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. Multiple Chotce: Select the One answer which S8EST completes the statement Or answers
the question. After the corresponding number on the answer sheet, blacken the
appropriate circle.

Value: 1 paint each

81. Who is responsible for making before-, during-, and after- operation checks or a

crane?
a. Unit mechanic . Maintenance chief
b. OCperator 4. Operations chief

82. Before-, during-, and after-operation Inspections are performed to fnsure that

a. operators becona fami!far with thelr equipment,

b. quarterly preventive maintenance will not be needed.

¢. dofects are discovered and corrected before they cause serious damage faflure.
d. operators are famiifar with the area in whaich they are required to operate,

M. Matching: 1In the group of ftems below (items 83-87), match the operational checks In
column 1 vith the time when they are to be done n colum 2. Select the ONE Tetter
{a, b, or ¢}, indicating your chofce. After the corresponding nusber on the answer
sheet, blacken the appropriate circle.

value: 1 point each

Column 1 Cotumn 2
Operational check when done
83. 0f) Jevel a. Before operat.un
84. Remove fgnition keys b. During operation
85. Temperature gauge Cc. After operation

8€. Bro<en wires
87. Unusual nofses

N. Multiple Chojce: Select the ONE answer which BEST completes the statement or answers
the question. After the corresponding number on the answer sheet, blacken the
appropriate circle.

Value: 1 point each

88. Recognizing a sympton, determining fts cause, and applying a remedy are the basic
procedures for

a. performing a before operaxion Inspection,
b. performing weekly prevertive maintenance.
¢. troubleshooting malfunctions.

d. load testing a crane.

89, ‘hat does OE stand for?

a. Other en?ines
b, En?ine ofl
¢. 0fly equipment
d. 0i! engine

90. uhat is the symbol for 011 Gear?

a. GAA

be GO

c. 0G

d. HB s
91, What dovs GAY stand for?

3, Automotive Grease

b. Grease Automotive and Artiliery

¢. Gear oi)
4, Hydraulic Brake
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97, What does the symbol HB stand for?

a, Hydraulic Brake Fluid
b. Hydraulic Batteries
€. Hydrogen Fluid

d. Brake bands.

93. What is the symbo' for Solvent Ory Cleaning?

a. SAF
b. OES
c. SD
d. HB

94, When operating in adverse conditions, such as in extremely high or low
temperatures or in extremely dusty areas, when should you lubricate your crane and
excavator? -

A. More freouently than recommended tn the LI
b, Less frequently than recommended in the LI
¢. In strict accordance with the L!
d. Only after the job is completed

95, Before lubricating your crane and excavator, you should always insure that you
have the proper T and

a, SLo Ce F"o
bo Llo d' TIO

Total Points: 95

* * *
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1. Use this form for any questions you may have about the course. MWrite out your question and
refer to the study unit, work unit, or study question with which you arv having prablens.
Corplete the self-addrassed block on the reverse side. Before mailing, fold the form and staple

It so that ICI's address is showing. Additional sheets Bay be attached to this side of the form,

My QUESTION 1S: OUR ANSWER IS:

STUDENT: Detach and retain this portion.

DATA FEQUIRED BY THE PRIVACY ACT OF 1974
(5 U.5.C. S22}

1. MRYORITY: Title 5, USC, Sec. 201. Use of your Social Security Mumber s suthorised by
Executive Order 9397 of 22 Now 4).

2. PRINCIPAL PURPOSE: The Student Course Content Assistance Racquest is used ¢ transmit infor-
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4. MANDATORY OR VOLLUNTARY DISCLOSURE AND EFFECT ON DOIVIDUAL NOT PROVIDING INFORMATION:
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