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Warning signs

WARNING

DO NOT LET TRIP
REST ON CARRIERS
WHILE HAMMER IS

RUNNING

Attach warning notice supplied with hammer in good visible position in drivers ¢
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Warning signs

DANGER

LIFT HAMMER WITH THE TRIP GEAR AGAINS
THE CARRIER ONLY AS DISCRIBED IN OPERATING
MANUAL.

DO NOT LIFT TRIP GEAR AGAINST TOP OF
STARTER-GUIDES.

,WARNING: DO NOT LEFT TRIP REST ON CARRIERS
WHILE HAMMER IS OPERATING®

NEVER PLACE ANY PART OF THE BODY UNDERNEATH
THE HAMMER
ALWAYS SECURE HAMMER BEFORE MOVING LEADS

Attach warning notice supplied with hammer in good visible position on piling rig.
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Warning signs

DANGER

NEVER PLACE ANY PART OF TE

—

BODY UNDERNEATH THE HAMM!

—
R
L/ .

SERIOUS INJURY MAY RESULT.

SECURE HAMMER BEFORE
MOVING LEADS.

Attach warning notice supplied with hammer in good visible position on piling rig.
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Information on these operating instructions

1. Information on these operating instructions

Theseoperating instructions

¢ rmust be used by anyone who assembies.
converts. disassembles, operates, maintains or
repairsaDigsel pile hammerotthetype D3-43
through D100-13 manufacrured by APE,

¢ smplifvall workinconnectionwitha Dieselpile
hamumer.

#® nformvouaboutsome basicsofthe operating
mode and use of Diesel pile hammers,

2.1 Safety indicators

The following symbols are used 1n these operating
RSTUCuons:

Immediatz dangertolife and limb!

Warning

A possibiy dangerous situation to life and limb!

Caution

Dangerous situation! Possibly minor injuries and
property damage!

Operating Instructions for Pile Hammers D5-43 through D100-13

®  helpvouwiththe required caleulations.

® contamnimponant information for the safe and
proper handling and operationofthe Diesel pile
hammer.

Please read these operating instructions
carefully. The safety information must be observed!

General and speciai safety information s

contained in Chapter 3 “Safety Regulations™. Safety
informationrelatingtoaspecific handling stepisshown
prior to the descriptionof thishandling step.

2-1
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Scope - Proper and improver use - Work places

3.3 Work places

3. Safety regulations
3.1 Scope

The general safety information (Chapter 3.4) applies
equally to supervisors {e.g., the foreman in charge of
the pile~-driving work), user, operator, instructor, ex-
cavator operator as well as to the workers that as-
semble, convert, disassernble, maintain and repair the
Diese! pile hammers. In addition, other safety infor-
mation given in this chapterat the beginning of the
description of the activity must be observed by cer-
tain workers and for certain activities.

The safety informationis provided to keep the risk
for workers and property as low as possible!

3.2 Proper and improper use

The proper use of Diesel pile hammers is defined as
the driving of suitable units into a supporting seil layer.
Said units may be piles, pipes, sheet piles etc. that
will not be destroved by the impact forces applied
by the Diesel pile hamumer.

All other uses such as the deforming or com-
pacting of materialsor the removalof piles con-
stitute an improper use and are thus not permit-
ted for safety reasons! Danger to life!

Operating Instructions for Pile Hammers D5-43 through D100-13

Work placel: Excavatoroperator

®  Worksinthecabinofanexcavator/crane/ship
orofasimilarsuitablemeansoftransport.

®  [sresponsibleforthemovingofthe meansof
transport as well as for the positioning and
starting ofthe Dieselpile hammer.

® Mustfollowthe instructions given by theforeman
inchargeofthe pile~-driving work.

Work place2: Operator

®  Mustkeep aminimum distance of 13 feet (4
meters)fromthe unitstobe driven.

®  Isresponsibleforthecontrolofthenumberof
blows{by way of the fuel supplyyas well as for
the shutting-offofthe pile driving.

® Mustfollowtheinstructionsgivenbythe foreman
inchargeofthe pile-driving work.

Work place3: Foreman in charge of the pile~
drivingwork

@  Mustkeep a minimum distance of 13 feet (4
meters)fromthe unitstobe driven.

@  [sresponsible for the training ofthe operator
andexcavatoroperator, for the monitoringof
the pile-driving work, the observing of the
operating instructions and the maintaining ofthe
WOIK protocol.

®  Mustestablishsignalsprior to the work, with
whichinstructions will be giventotheexcavator
operator and the operator.

3-1



General safety information for the handeling of the pile hammer

3.4 Generalsafety information for the
handling of the Diesel pile hammer

Safety is basically 2 matter of common sense!
There are safety regulations that must be ob-
served at all times! Beyond that, each situation
exhibits peculiarities that cannot always be in-
dicated in the safety regulations! Always watch
for safety risks and problems! Plan ahead and
take care of problems as early as possible!

Piease keep these operating instructions for Diesel
pile hammers with the documents for the carrier
equipment’ Keep both at an easily accessible loca-
tion! Inform the operators regarding the obligation to
read these operating instructions and about the loca-
tion where documentation is kept!

You must read every page of these operating instruc-
tions prior to handling the Diesel pile hammer. Ob-
serve the safety information and instructions contained
in these operating instructions when working with the
Diesel pile hammer. A fack of the above may endan-
ger your life and that of other persons! Prior to the
work, all persons that will work with the pile hammer
must indicate in the form of the Appendix {(A4) that
thev have read and understocd the operating instruc-
tons!

The Diesel pile hammer shall be inspected prior 1o
the first time that it is put into operation and then an-
nually by an expert! Said thorough inspection must
be carried out by persons that have participated in
an extensive training program in our facilities. Such
an expert inspection is also required after any struc-
tural change! The resuits of the inspectionmust be
indicated in wnting!

Operating Instructions for Pile Hammers D5-43 through D100-13

Danger

Prior to putting the unit into operation, it will be nec-
essary to determine if the last expert inspection was
carried out within the last 12 months! The Diesel pile
hammer cannot be operated otherwise!

Only properly trained and authorized personnel shall
work with the diesel pile hammer!

You rnust observe local safety regulations issued by
the respective legislature or by unions and similar or-
ganizations! Take the necessary measures with re-
spect to sound and vibration ernissions occurring dunng
the operation of the Diesel pile hammer.

The pamphlet “Earth-moving equipment” published
by the civil engineering association formsa part of
the operating instructions for the carrier equipment.
The safety-technicalrequirementsdescribed inthis
pamphlet must also be observed for the Diesel pile
hammer! Ask the job site manager regarding special
safety regulations and waming signs for the job site!
When working with the Diesel pile hammer, itisalso
necessary to observe the accidentpreventionregu-
Jations issued by trade unions, particularly the

® VGB1“General Regulations”,

® VGR40“Excavators, loaders ... and special
equipmentused forearthwork”,

3-2



General safety information for the handeling of the pile hammer

® V(GB41“Drivingofpiles”and

® No. 316 “Safety regulations for work plat-
forms on driving and drilling equipment”.

DIN 15020, Sheet 2, shall be observed when taking
offthe steel cables.

Obstacles in the work and transport areas, the load
capacity of the soil as well as safety barriers for public
rafficareasmustbe takenintoaccount. Jtis particu-
larly irnportantto pay attentionto changing weather
conditions, wind, decreasing visibility and changing
soil conditions! Stop work foreritical conditions (e.g.,
storms!). Visibility must be sufficienttoallowaproper
operationofthe pile-driving equipment by driverand
operatorwithout risking their livesand that of others!
Lightsmustbe used for work carriedoutunderpoor
visibilityconditionsor indarkness! The lighting fix-
tures must provide a brightness of atieast 100 Ix for
the work areas! Fortransportsin darkness, moving
equipmentmaust be fitted withlightsprovidingadis-
tance light level of at least 10 1x (23 feet (7 meters)
ahead of the equipment measured in the dniving
direction)! Keepasafe distance from

®  High-voltageoverheadlines, phonelinesand
otheroverheadlines;

®  Earthcables, waterpipes, sewage water pipes
and otherpipeslocatedbelow ground;

®  Overhangs,edges,slopesandunsafesoil!

Prior to beginning your work, ask the superintendent

about the location of supply and disposal pipes and
aboutthe safe distancesto be maintained! Danger
to life!

All workers must be healthy and strong enough to
meet the physical challenges! Under no circum-
stances shall a worker be allowed to work under
the influence of drugs, alcohol, medications or simi-
far!

Hard hat, safety gloves, safety boots and suitable
work clothes must be worn at al! times when work-
ing with the Diesel pile bammer. Reflective clothing
shall be wom if conditions warrant this! This reduces
the risk of injuries! Ear plugs shouldalso be worn
when operating the Diesel pile hammer! A perma-
nent hearing impairment may result otherwise (See
Chapter 4 “Technical Specifications” for Sound
Emission Data).

The pile hammer must be fitted with at least two fire
extinguishers! The fire extinguishers

®  musthaveaminimumcapacityof3 pounds
(6kg),

@  mustbesuited to extinguish oil and electric
fires,

@  mustbe placed on the same side of the pile-
dnvingequipment

®  shalinotbeplacedinareasexposedtoahigh
firerisk,

®  must be placed as close as possible to the
operator and between the operator and the
area with the greatest firerisk (atavery visible
and easily accessible location for remote-
controlled Diesel pile hammers),

Operating Instructions for Pile Hammers D5-43 through D100-13
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General safety information for the handeling of the pile hammer

®  mustbeattached suchthatthey canberemoved
withouttools!

Familiarize yourself with the location and handling of
the fire extinguishers prior to beginning work!

Maintain a minimum safe distance of 13 feet (4 meters)
from the units to be driven during the operation of the
Diesel pile harnmer! Make sure that only the excava-
tor operator, operatorand the foreman in charge of
the pile-driving work move within anarea of 1.5 times
the Jead height {or the height of the excavator/crane)!
Close this area off, if required!

Please note that a mixture of fuel, exhaust gas, soot
and air is at a high pressure blown out of the com-
bustion chamber boit opening when cleaning the com-
bustion chamber! Maintain a safe distance and wear
safety goggles! Danger of injuries!

Do nottouch the Diese] pile hammer immediately af-
ter its operation! Danger of burns! Particularly the
impacthead, exhaust and components located ad)a-
cent to the combustion chamber must be allowed
cool for a sufficient period!

Dieselfuel, etherand [ubricantsare very flammable
and canexplode undercertainconditons! Diesel fuel,
etherand lubricantsmustbe handledcarefully! Take
appropriatemeasuresto preventaspiliing,igniting,
inhalation,swallowingaswellasskinoreye contact
with Diesel fuel, ether orlubricants! The work areaof
the Diesel ptle hammermustalways be well ventilated!
Under nocircumstances willsmoking orotheractivities
withopen flamesor sparks be allowed during fueling
orinstorage areas of Diesel fuel, etherand lubncants!
Diesel fuel, ether and lubricants shouid never be
stored in foodstuff containers! Danger to heaith
(poisonous, caustic)and the environment!

Exhaust gases forming during operation are poison-
ous! Do not inhale exhaust gas! Danger to health!

Danger

Work on a Diesel pile hammer (maintenance. repair.
converting ...) shall only be cammied out with a turned-
off Diesel pile hamnmer! The Diesel pile hammer must
rest on the pile or ground or on the {ower support
device!

Avoid touching moving parts! Danger of crushing!

Pay careful attention at any time for componens that
come loose and fall from the Diesel pile hammer, lead.
impact head, pile guiding system or from the pileit-

self!

Keep the job site tidy! Danger of injunes!

Operating Instructions for Pile Hammers D5-43 through D100-13 3-4



General safety information for the excavator operator

Danger

3.5 Safetyinformation for theexcavator
operator

Use only excavators/leads/cranes that exhibit a suffi-
cient load capacity for the Diesel pile harnmer, pile
helmet and the piles!

Make sure the accessories are safely stored away
priorto converting the equipment! Secure all loose
components! Keep the load as close as possible to
the ground dunng the conversionstage! Drive very
carefully on arocky or slippery ground oron a siope!

You must personally make sure that nobody will be
placed into a dangerous situation with the moving of
the equipment! Seek the assistance of a helper! Ac-
cept signals from one person only! No co-driver,
please!

Lights must be turned on in darkness or in {ow vis-
ibility conditions!

Observe waffic signs and rules when driving on pub-
lic waffic areas!

Do not hoid on to the steering wheel column, control
console or operating levers when entering or leaving
the vehicle! This may cause accidental motions! Dan-
ger of accidents!

Always work up or down a stope and not laterally to
the slope! Prevent any actions that could cause the
equipment to overturn! When the equipment never-
theless begins to overturn or slide laterally, it will be
necessary to immediately lower the equipmentand
point the vehicle down the slope!

Operating Instructions for Pile Hammers D5-43 through D100-13

Never exceed the maximum speed on a down slope!
Always change -to a lower gear prior to reaching the
down slope! Youmay lose control of the vehicle oth-
erwise!

Never leave the driver’s seat when the vehicie is still
moving or the Diesel pile hammer is still in operation!
Never leave the vehicle unattended with the motor
runmning!

Youmust ormust not do the following when you come
into contact with a power line carrying a high voltage:

® Donotleavethe vehicle.

@  Drive the vehicle out of the danger zone, if
possible,

@®  Warn other persons not to come closer to or
touchthe equipment.

®  Arrange for the power to be turned off.

® [ eavethevehicleonly after the powerhas been
turned off?

Familiarize yourself with the emergency exit through
the front window! '

Reportall problemsto the foreman in charge of the
piie-driving work. Make sure the necessary repairs
are carried out imumediately!

Check the steel cables daily for wear in accordance
with DIN 1520, Sheet 2 (See Section 12.12 “Steei
Cables” and Chapter 5.2 “Transport Cables”! Have
worn and damaged cables replaced immediately!
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General safety information for the operator

Danger

3.6 Safetyinformationfortheoperator

Wear a hard hat, safety boots, safety gloves, ear
plugs, safety gogglesand suitable, possibly refiectung,
work clothes when working with the Diesel pile
hammer! Thisreducesthe nisk of injuriesand prevents
permanenthearingandeyedamage!

Farniliarize yourself with the operating instructions for
the Diesel pile hammer and all of its accessories prior
to putting the unit into operation! Make sure you have
a compiete set of operating instructions!

The Diesel pile hammer shall be operated only by
trained personnel that have been authorized by the
foreman in charge of the driving work!

Operate the Diesei pile hammeronly whenitisina
technically perfectcondition! Carry out a thorough
mspection prior to putting the equipment into opera-
tion! Make sure all warning signs are placed and easy
toread (See Chapter 3.10“Warning signs and their
location™)! Do not operate a Diesel pile hammer that
is damaged or exhibits operating problems! Inform
the foreman in charge of'the pile-driving work about
damages! All problems must be remedied prnor to
putting the equipment into operation (e.g., by attach-
ing a sign stating “Warning; Diesel pile hammer is out
of order!; such a signis included in the tool box, see
Chapter 3.10 “Waming Signs and their location™)!

You must take into account that the operation of the
Diesel pile hammer causes blows, impact forces and
vibrations in the whole pile hammer structure and in
the immediate vicinity!

Never work under the Diesel pile hammer, lead or

material to be driven! Avoid standing in the

area, in which the material to be driventouchesthe
ground!

Make sure repairs are carried out only by trained
experts!

3.7 Safety information for the foreman in
charge of the pile-drivingwork

The foreman in charge of the pile-driving work must
have been trained with this unitand must be at least
18 years old! Provide the operator and excavator
operator with information ensuring a safe execution
of the work! You are responsible for safety and all
eventsin the work area of the Diesei pile harmmer!

Please familiarize yourself with the operatng instruc-
tions for the Diesel pile hammer and all of its acces-
sories prior to putting the equipment into operation!

Make sure your operating instructions are complete!

Make sure the equipment and associated aitached
units are inspected daily for obvious defects prior to
putting them into operation! Make sure all wdming
signs are placed and readable (See Chapter 3.10
“Waming signs and their locaton™)! Defects are found
most often in the following components:

Diesel pile hammer
Tnppingdevice

Guiding components
Supportdevices

Pile helmetand pile guiding system
Bridleand cables

Operating Instructions for Pile Hammers D5-43 through D100-13
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Assembly, conversion, disassembly, maintenance, repairs

The pile-driving work cannot be resumed with ade-
fective unit! Inform the pile-driving personnel and the
superintendentabout the defects! Have the defects
remedied priorto putting the equipment into opera-
tion! Make sure only properly trained experts carry
out repair work! Do not operate the equipment until
all defects have been fully remedied (e.g., by attach-
Ing a sign stating “Waming; Diesel pile hammeris out
of ordert; suchasign is included in the tool box, see
Chapter 3.10 “Warning Signs and thir location™)!
Carry out a thorough inspection prior to putting the
unit into operation.

Pror to putting the equipment into operation, you rmust
make sure that nobody is on or below the equip-
ment. Sound the horn to warn persons of the im-
pending putting into operation of the pile hammer!

Youmust take into account that the operation of the
Diesel pile hammer causes blows, impact forces and
vibrations in the whole pile hammer structure and in
the timmediate vicinity!

Never work under the Diesel pile hammer, lead or
maternial to be driven! Avoid standing in the area, in
which the matenial to be driven touches the ground!

3.8 Assembly, conversion,
disassembly, maintenance, repair

The Diesel pile hammer shall be inspected prior to
the first time that it is put into operation and then an-
nually by an expert! Said expert inspectionmust be
camed out by persons that have participated in an
extensive training program in our facilities.

Assembly, conversion, disassembly, maintenance and
reparr work shall be carried out only by qualified and
authonzed experts!

Operating Instructions for Pile Hammers D5-43 through D100-13

The Diesel pile hammer must be shut off prior to car-
rying out any work on it! Danger to {ife!

Make sure another person cannot put the equip-
ment into operation when work is carried out!
Danger to life!

The following must be observed for repair and main-
tenance work.

@ At least two persons must be present. Both
must be farniliarwith the operating instructions
and mustknow howto addresssafety questions!

®  Onepersonmustbelocatedatthe mainoperating
station to monitorthe safety oftheotherpersons!
Said person must have access to anm
EMERGENCY switch(orshutoffcable forthe
fuelsupply) inali situations!

®  An uninterrupted communication must be
possiblebetweentheinvolvedpersons!

®  Theworkareamustbefullylighted!

Maintenanceand repair work can be carried out by
one person only, when the pile bammer is completely
shut off and all means to put 1t into operation are
blocked!
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Applicable regulations and standards

3.9 Applicable regulations and
standards

VGB 1 “General Regulations”,

VGB40“Excavators,loaders... and special
equipmentused forearthwork™;

V(GB41“Drivingofpiles’;
Pamphlet“Earth-movingequipment” issued
by the civilengineering association,;

Trade union publication No. 316 “Safety
regulations for work platforms ondriving and
drillingequipment”.

DIN 15020, Sheet 2, “Basicinformationon
cabledrives”,

Safety regulations thatare applicableto the
location ofuse and must bemet asrequired by
the respective legislanure or trade unions or
similarinstitugons,

®  Special safetyregulationsand warning signsat
thejobsite.

3.10 Warning signs and their location

@ “Warmning - Danger! Operate only witha fixed
upperend ring!

Inspectallscrewed/bolted connections daily!
Tighten, ifnecessary!

“Earplugsmustbe worn!”

Donotgetcloserthan 13 feet (4 meters) from
the operatingequipment!” @

®

@
@ Wamingsigninaccordance withDIN 4844
®
®

Warning: Diesel pile hammerisoutof order!”

Operating Instructions for Pile Hammers D5-43 through D100-13

Is included with the tool box. Please place at
a highly visible location on the carrier
equipment!

[s included with the tool box. Please place at
a highly visible location at the front of the
unit, if required! Warmning! Do not touch hot
areas and do not put stickers on hot areas!
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Danger list

3.11 Danger list

To the extent they are addressed in the operating in-

structions. this list contains all dangers considered im-

portant for Diesel pile hammers and measures required

to remove or reduce the nsks. Dangerous situations

can oceur as indicated below:

- Transport to and from the placeof use

- Assemblyand disassemblyonthejob site

- Operationonthejobsite

- Conversiononthejobsite

- ShutoffDiesel pile hammeronthejobsite

- Storagein jobsite parkingareaoratthe place of
use

Mechanical dangers

- Crushing, impact

- Shearing, cutting, cutting off

- Grasping, rolhing on, rolling in, capturing

- Friction, wear

- Throwingout/escaping of compenents-fldsat
ahighpressure

- Lossofstability

- Sliding, tripping, falling

Electricaldangers

. Electriccontact{(director indirect)

- Qutsideeffectonelectricdevices(powerlines)

Thermal dangers
Burmns and scalding due to coniact, flames or
explosionas well asradiation fromheat sources
Health problems caused by a hotorcold work
environment

Dangers caused by noeise or vibration
Hearing loss (deafness)
Restricted oral communication, acoustic signals
are hard to hear etc.
Stressescaused by avibrationofthe whole unit

Operating Instructions for Pile Hammers D5-43 through D100-13

Dangers caused by substance emissions

. Inhaling/swallowing of dangerous substances
and gases

- Dangercausedby fireorexplosion

Dangerscaused by neglecting ergonomical prin-

ciples

- Unhealthy positionorexcessivestress

- Insufficient considerationofthe humananatomy
with regard to hand/ arm or foot/leg

. Casualuseofpersonal protectionequipment

. Insufficientlighting

- Mental oversirain/understrain, stress

- Humanermor

Dangers caused by ap energy supply failure, fail-

ure of equipmentcomponents and by other mal-

functions

. Energy supplyloss

- Throwing out/spraying cutofcomponents/fluids
atahighpressure

. Failure/malfunctionofcontrol system

- Incorrectinstallation

- Overturning, unexpected loss of equipment
stability

Dangers caused by lacking or incorrectly taken

safety measures/equipment

- All tvpes of separating protection and safety
devices

- Starting equipment

- Safety symbolsand signs

. Alltypesofinformation or warning signs

- Switch-offdevices

- Emergency measures

. Requiredequipmentand accessoriesforasafe
sefupand maintenance

Combination of differentdangers
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Technical data - Conversion factors

Conversion Chart
4. Technical Data

1t = 1000 kg
The technicaldataare giveninthe datasummaryon  1kg = 0,001 t
page 4-4/5. Please note the following:
lkg = 2,2 lbs
@  Determinethe Dieselpile hammertypeyouuse Ilbs = 04535 kg
fromthe insidefrontcover!
_ ) IkKN = 102 kp
@ Con51der0nlythosete'chmcalciatashowninthe lkp = 0,00981 kN
columnoftherespectivetype.
®  Allweightsandconsumptiondataarerounded 1 Nm = 0,102 kpm
off. These datamay differ slightly from the actual l kpm = 9,81 Nm
data.
INm = 0,7376 ft.lbs
1 ft.lbs = 1,356 Nm
Imm = 0,0394 in
1 in = 25,4 mm
lem = 0,394 in
1in = 2,54 cm
Im = 39,4 in
1 in = 0,0254 m
I m = 3,2808 ft
1ft = 0,305 m
I m = 1,094 yd
lyd = 0914 m
lcm2 = 0,155 in2
l1in2 = 6,452 cm2
lecm3 = 0,061 in3
lin3 = 16,39 cm3
11 = 0,26 gal
lgal = 3,785 1
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Technical data - Sound emission values

Sound emission data Type Sound pressure fevel in dB(A)
Sound pressure level at a distance
of 23 feet (7 meters) from the D5-43
Diesel pile hammer D6-32
D8-22 100
D12-32 102
D16-32
° 106
D19-42
D25-32
D25-3
110
D30-32
230-33
036-32
D36-33
111
D46-32
D46-33
D62-22 114
223
Sound pressurelevelasa function of the distance D80-25 116
from the Diesel pile hammer D1006-13 119

Sound
pressure level |

o . LD 100-13 z
A 1 . E a - X H
bt S R /,;D80~23 !

120 - D62-22 |
LD 36-32 throughD46-33 |
37832 through D 30-35 |
LD 16-32 through D 19-42
‘D12-32

D82

D 3-43 through D 6-32

110

100

90

0 s ' ' ' |

" 1 TS i '=

7 : . —— : : :

B

L : Fo P j . i

o 1 — | s
m 20 25 30 50 75 100 150 200 300 500 1000m

25 66 82 98 6 246 328 492 656 984 1640 3281ft
: Distance from the
Diesel pile hammer
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Technical data - American units

Diesel pile hammer type t D543 | D632 ¢ D812 D12-32
— _ _ProductNg. i 21262 21130 _. 21052 21120
b _Max, baster for bater piles . i3 1 b3 : 1.2 [
N impact weight (piston) bs 100 | 1320 1 1760 2816
7 Energy per blow fles . 10474« | 12613- ©  17638- 31318-
NEER 5900 17092 9434 1512
J| Biows per minue_ 39:52 P 3952 38 3652
é A “? Explosion pressure force {max) on the kN 350 305 3G3 616
N [ o @ maierial 10 be dnven {kp) | {33690) (515000 (31300 (G131
> Suitable 10 drive material t 0213 0,3-2.0 0,5-3,0 0.3-.3
N {As a function of soil and material (o be driven)
}_ ) Allowabie max. cable diameter for the guide .
E‘. ﬁé" s, pulley of the tripping device in | 0,788 | 0788 : 0,783) 0.758 )
— Consumption .
§ | Diesel salhr 0,63 : 0.96 _ 1.04 17
] Lubricant galhr 0,06 0,06 - 0.13 0.13
N Capacity for vertical driving . ;
) Diese! tank el 4.7 : 49 : 32 6.2
Nt 3 Lubricant tank @l 13 1 i3 )3 L6
Ether tank gal 0.26 026 ! 0.26 0.25
0 Weights i
k ' Diesal pile hammer with piston ete. lbs 3080 | 3564 4257 &017
| "; : Tripping device approx. lbs 220 220 .' 20 79
§ AN F O s - - i . RN P
= a, :
- i
g :
§ ..... .
.=,.'...'_"‘_...\D i
§' : r[ " 7| a—— —— ; —— Yo rans
[y Transport angie approx. Ibs 24,2 I 24.2 : 23,2 242
= ! Transport prolection approx. ibs 33 ‘ 33 ; 33 33
g L. b Tool chest approx. ibs 163 ' 163 : 163 las
Dimensions .
g o Length of Diesel pile hammer without extension/ j .
= a, with extension in 169,42 : 169,42 185,18 13596
b Outside diameter of the impact section n 13,39 13,79 13.79 1376
¢ Widthefguiding shoes. inciuding fastener mm | 22,06 | 206 32.06 1206
d Widih of Diesel pile hammer
without guiding parts in 1379 18.32 16.13 |7.33
¢ Width for guiding - face to face n| 1260 1 1261 1261 12.61
f Hammer center to pump guard n| 120 1221 Q%A 1520
g Hammer center 10 bolt center in! 963 9.65 | 9.63 $.53
i Hammer depth overal) in | 22,85 23240 2324 3403
Guiding i fron( Min. dimension from hammer i4.18 14.18 4,18 13,79 13.59
ol the APLE lead ~ center 10 lead (se¢ page A2-5) in | atProfile2 | atPeofile . atProfile2  arProfile
)* Standard tripping device is supplied without guide pulley. ¥4 2 Guide pullevs availubic

Guide pulley is available. when sheaving is required.
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Technical data - American units

at Profile 3 ‘

Operating Instructions for Pile Hammers D5-43 through D100-13

D16-32 D19-42 D15-32/33 | D30-32/33 | D36-32/33 | D46-32/33 D62-22 D80-23 | D100-13
11051 | _ 2119] 21060/63 | 21070/73 | 21080/85 | 21000/86 21040 20060 | auie0 |

e s s el ws b s s s s v s
3320 4004 5500 6600 7920 0120 | 13640 | 17600 22000
39366- | 48325 38248- 69898- 83880- | 107)77- 161505- |  196813. 146015-
19631 ‘24133 29485 35382 0900 | 32958 78960 | 126192 157743
3652 1 35.52 37.52 37.52 3753 | 3753 35-50 3645 1 3645
686 i 686 1304 1304 1695 | 1695 1800 2600 ¢ 2600 |
(69950) | (69950) (132960) (132960) (1728300 | (172830) (183485) 265035 | 263035)
1060 1 1166 1,67, 2,090 | 25020 } 3-16 4-30 660 . 7100

i ! .:'
0788 | 0,788)° 0.867)* 0.867 ) LA97) | L9y 1497 ) LIS2ys | 1182y
1 i -
e | 13 2.08 26 10 4l 5.2 6.5 1.8
013 i 013 0.26 0,26 0,39 0,39 6,52 0,67 0.67
‘;
83 8.3 174 174 23 231 255 L a0} 40,3
23 23 49 149 44 44 1 g2 | 83y v 33
031 031 044 | Oda 0.39 0,39 0.39 | 2 026
1
7326 7635 7810 | 8129 | 121661 12782° 13266) 138821 17578 184801 197781 20680 26708276101 36003 37191 443961 45584
20 10 196 | 36 880 880 | 880 1650 1650
- I 1
- — —— i — — s ! — ! — _—
|
| ! |
| | |
242 242 4 | de s r a0 usga a7 297
33 7 a3 50.6 506 | 55 55 748 a4 434
165 163 330 N I R 73
| 1 i
. : i t : .

1905 2240 190.5] 2240 | 2147] 2466 | 2187} 2466 20550 2476 | 20551 2076! 23280 2722 20032837 - 2505 2899
1731 1733 22,06 206 | 260 26.00 297 3231 3231
2206 22,06 30,73 307 | 3487 34.67 126 | 8.7 1373
19.11 19.11 25,21 2521 ' 3093 3093 ' 3152 35.06 35.06
1261 12.61 2027 1 M2 2521 25,21 206, 332 31,52
13.39 13.59 595 | 1395 | 1133 17.53 1936 1 2167 . 2167
11.03 {103 926 | 926 | 1033 10.83 1497 1 119 | 1379
26.20 26.20 BAT 1 2807 | 334t | 334l 3821 B3 1 B3|
1339 . 1339 . 173 | 1733 197 1 197 197 | 2600 2600

atProfile2 : atProfile | atProfilel ! at Profile 4 E &t Profile4 | at Profile 5+7! at Profile 5+7. at Profile 5+7




Technical data -

Metric units

Diesel pile hammer type | D543 pe-32 | P82 | DI
ProguctNo. 21 0 |20 L aue
= | Max_ barter for batter piles S I 13 L2 0
N Impact weight (piston) kgt 500 600 | 800 1280
= Energy per blow Nm ¢ 14200- 17100- 3940- | 12160,
g ! 8000 5613 12790 i 20300
= }ﬂ Blows per minute Vmin | 39-52 39-52 38-52 36-32
§ : — Explosion pressure force (max) on the kN | 330 5035 303 606
] [': F material 1o be driven (kp) {35690 [31500) {31300) {61810y
\31 j}@ Suitable to drive material 1 02-1,3 0320 | 0330 0.8-4 3
=] (As 2 function of soil and marerial 1o be driven) i
i ) Allowable max. cable diameter for the guide i i
] ﬂ - | pulley of the tripping device mm | 20)* 200 [ 20 20
g Consumption l
Diesel ! 23 37 40 43
_l\_‘ 4 Lubricant i 028 02 ¢+ b3 0.3
\ﬁ Capacity for vertical driving [ f
= Diesel tank | 18 19 20 24
N 2 Lubricant tank L 5o S0 60 6.5
Ether tank | 1.0 1,0 . 1,0 1.0
A Weights
2 Diese! pile hammer with piston etc. ke ! 1400 1629 1933 2733
SHE—Ts Tripping device approx. © 100 100 100 100
[ ) P e I E
, ! '
M a, ann —-- ' . aaas ! en J—
] ! :
' | :
' \ :
— ; |
N T T S R m—
oI S Transport angle approx. ke - il | H [l B}
§ Transport protection Zpprox. ke 13 \ 13 ! 13 15
] Toal chest approx. ke~ 73 73 : 75 iE
§ R - Dimensions [ ! i
N & Length of Diesel pile hammer without exiensiony i
E a, with extension mm : 4360 | 4300 r 4700 1T
b Quiside diameter of the impact section mm | 340 ' 350 : 330 400
¢ Widthofguiding shoes, including fastener mm 360 560 360 360
d Width of Diesel pile hammer | !
without guiding parts mm i 330 463 410 440
¢ Width for guiding - face to face mm 320 320 320 320
f Hammer center to pump guard mm 305 310 33 333
g Hammer center to bolt center mm 245 245 | 245 245
h Hammer depth overall mm i 580 | 590 | 590 610
S Min. dimension from hammer 360 360 320 i 320 340
(}Endmg m‘lmm center (o lead mm | af Profile 2 atProfile 2 | atProfile?  at Profile?
of the APLE lead i

¥* Standard rripping device is supplied without guide pulley.

Guide pullev isavailable, when sheaving is required.

Operating Instructions for Pile Hammers D5-43 through D100-13
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Technical data - Metric units

|

D16-32 D19-42 D25-32/33 ' D30-32/33 | D36-32/33 | De6.32133 D62.22 | D8O-23 ! DI00-13
21081 21191 21060/63 21070/73 21080/85 | 2105086 21040 21041 2109 |
s s b b s b s b s b b oes b b s e s s g
1600 1320 2500 13000 1 3600 | 4600 6200 1 8000 10000
53270 $520- BIN- L IR | 113720 i 145305- | 218960- 266830. 1 331540
23383 32760 39975 47970 S3430 . 70850 T 107030 171083 213860
36.52 3552 37-52 37-32 3155 1 3753 3350 0 36-d5 1 3645
636 686 1305 1303 1695 ! 1693 1800 2600 ' 2600
(69930) (69950) (132960) ©  {132960) (172830)  (172830) ©  (183485) (265035) | (26503%
1.0-6.0 1,166 1675 2090 213-120 Mo i +30 6-60 7100 |
20+ 0 2y | 2 38y 1 38y 38y 30 1 30
| :
5.0 75 8.0 100 s | 16 20 25| 30
0.3 0.3 1.0 10 s b | 20 | 26 2
| :! i ; |
3 32 67 | 67 gy g9 ! 98 | 135 155
20 9.0 19.0 190 i 170+ 170 s 320 320
12 12 L7 7 s s L5 10 1.0
3330 3475 - 3550 | 3695 | 55301 5810 6030 : 6310 : 7950 - 8400  $990 ' 9400 | 121401125501 16365 15905 201801 20720
100 100 180 180 - 400 i 400 i 400 | 750 ! 730
I i
| H
|
|
i n 00 20 20 00 72 133 133
13 is B 23 25 R 34 20 220
I 73 T e+ 100 00 | 25 33 175
I35 3685 4835 3685 . 354301 6260 | 34507 6260 34701 6285 5470 6285 3910° 6910 620017200 « 6358 7358
iy 40 360 60 1 860 ¢ 660 710 i 820 $20
560 €0 0 180 | 30 | 380 $30 828 1o 1110
; a
18 85 ) e 640 | 783 785 300 850 390
320 30 340 540 1 6d0 640 560 1 800 800
343 45 403 05 443 445 490 330 530
280 280 | ms i 135 73 275 330 0 330 350
663 665 | A EAEI 848 348 970 i 1119 (110
360 360 | 40 | 0 | 300 . 500 ;500 660 . 660
at Protile 2 ‘ at Profile 2 : at Profile 3 | at Profile 3 | aProfiled * aiProfiled | atProfile3+7: atProfile 5+7" at Profile 37
|
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Notices
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Transport - Transport safety

5. Transport

5.1 Transport Safety

The Diesel pilehammershallonly be transported
with an installed locking screw (piston) (3) and
impactblockclamp(5). Ifthis is omitted, ashiftin
the center of gravity could cause sudden
movementsofthe Dieselpilehammer! Thepiston
and impact block may accidentally crash to the
otherend position! Crushingandimpactdanger!

& Caution

The Diesel pile hammer and its accessories must
be packaged,loaded and transported carefullyto
prevent damage! Check the Diesel pile hammer
and all accessories regarding completeness and
damages after delivery! Immediately notify the
shipping agency or the appropriatedealerabout
problems!

The following Tansportsafety devices mustbe installed
priorto transpertingthe Diesel pile hammer:

1 Protectivehood. The protectivehood prevents
the entering of water, dust and foreign bedies.
Attachthe protectivehood withthe helpofthe
two chains. Artach the hook located arthe end
ofeachchaintotherespectiveeyelet.

[ 3%

Protective rail. The protectiverail prevenisthe
entering of dirt, sand etc. in the combustion
chamber. Attachthe hockoftheprotectiverail
to the lifting slot of the upper section of the
cylinder. Lock the protectiverail with the clamp
SCrew.

Pistonlockingbolts. Thesepistonsafetyba
prevent the moving ofthe pistonduring tras
port. This preventssudden shiftsinthe center
gravityofthe Dieselpile hammer. Omittingt
installation of these bolts may cause sudd
movementsaswell asdamages, e.g., tothe cau
ring! The pistonsafety boltsmust be screwed
fully! The pistonmustbe inthe lowerend positie
Two pistonsafety bolts mustbe used fortyp
D8C-23 through D100-13 {othertypesrequi
only 1 pistonsafetybelt)!

Exhaustcover. Theexhaustcovers(2 plecs
4 pieces for type D80 and above) preventd
entering ofwater, dustand foreignbodies. Scre
the exhaust covers into the respective thre
fittedatthe exhaust.

Impactblock clamp. Theimpactblock scae
clamp prevents a moving of the impact blo
during ransport. Withoutthe impactblock clan
the impact block may accidentally fall o4
other end position! Install the impact blx
clampasshownintheilluswration!

Transportangles. The ransportangiesalle
ahorizontalplacingotthe Dieselpile hamny
The Diesel pile hammer could be damag
duringahorizontalplacing, whenthe wansp
angles are not installed! Artach the transp
anglesintothe provided threaded holes as shoy
inthe lllusrauon!
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Transport - Transport safety
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Transport cables

5.2 Transport cables

Prior to each use, the transport cables must be
inspectedvisuallyinaccordancewith DIN 15020,
Sheet 2! Use only approved cables to transport
piles! Immediately remove and dispose of
damaged cables (cable damage in accordance
with DIN 15020, Sheet 2, Pages 5-4)! Use only
steel cables that exhibit the proper load capacity

and length (see table below)!

Typeol Diesel Max, 2 steel cables Min.breaking iviin, Eyelet | Shackle size| Allowable
pilehammer total inaceordance | strengthofonecable | length | diameter (recom-  |shackle load
weight | with DIN 3066 at 1600 N/mm* mended} | DIN 8210
(2 steel cables =4 x)
(t) {t) (ft) (in) (t)
D543 1,7
D6-32 1.9
08-22 2
D12-32 50 90,312in &1 358 1,97 8 8
Di6-32 38 11,486
Di9-~42 40
D25:52/33 69 #0,70%in
D30-32533 735 2130 156 623 1,97 10 10
D36-32/33 9.8 #0,7091n
[D46-32/33 108 21,31 156 6.56 197 10 10
D62-22 i4,1 ¢0,70%in 156 7,54 1.97 10 10
D80-23 20,] a1,261in
D100-15 239 1801 532 8,36 144 16 : 16

Operating Instructions for Pile Hammers D5-43 through D100-13
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Possible cable damage

Possible Cable damage

Corkscrew-liked formation

1
-
f Replacethe steel cable, whenmany knots have formed!
Replace the steel cable when X (see illustration) is

larger than or equal to 1/3 of the cable diameter at the
worst damage location! Constrictions

Basket formation

Replacesteel cablesexhibiting strong constrictions!

Flattening
Steel cable must be replaced even when it exhibits
only small basket formation!

Flatspotslead toan increase in wire breaks. Replace
the steel cable, whenthere are broken wiresor strong

Loop formation :
flattening effects!

Breakouts

Replace the cable when the loop formation of
individual wires causes a substaintial change in the
cable structure,

Looscening of individual wires

Replace the cable, when loose wires were caused by
just or wear. When the loosening etfect is caused in
another manner, a decision regarding the replacing of 1
the cable must he made on the basis of the wire breaks Replacesteelcablesexhibitingone or more kinks!
that are sure to follow,
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Lifting with the lifting equipment

5.3 Lifting with lifting equipment

Danger

Never walk under suspended loads! Danger to You must wear a hard hat, safety gloy
life! safetyboots and suitable work clothes! Dan.
of injuries!

Use only lifting equipment thatis in an excellent
technical condition, exhibits agreatstability and
is designed to lift the applicable loads! Use only The Diesel pile hammer shail be lifted only »

approved and suitable steel cables and shackles installed safety devices {See Chapter3.1“Tra
(See Chapter3.2 “Transportcables”)! Dangerto port safety”)! Danger of injuries and prope
life! damage!

X

Transport cables as described in
Chapter 5.2

Shackle as described in
Chapier 5.2

Transport angles Piston safety bolts Impact section clamp

Operating Instructions for Pile Hammers D5-43 through D100-13
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Assembly and mode of operation

6. Assembly and mode of operation

6.1 Components of Diesel pile hammers D5-43 through D6-32

2 Upper cvlinder

3 Littingears

4 Fuel tank wath integeal tubricant and
2ther tank

3 Lithing padeves

& Litingdogs

Lubncanoniines

Locking serew {piston}

9 Tripcamlzverengaging point
110 Lubrication pump

11 Fueliventtlationline

12 Fuel control pump

15 Injectionvalve

14 Pump guard

13 Lowercylinder

16 Blow out plug

Quter cylinder end ring {two sections)
18 Rubber ring (twao sections)

1G impact block

-0 ey plate bolis

2t Trip cam tever release point

e

22 Hammerguides

23 ports

L=]

A Trpping device

41 Gutde gibs

A Lever to acnvate driving pin
A3 Pond

A4 Trip cam lever

A3 Lageit lever

Available as an option:
Pile guides with impact
plate and exchangeobie
nserts
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Components of diesel pile hammer D8-22

6.2 Components of Diesel pile hammer D 8-22

2 Upper cylinder

3 Liftingears

4 Fuel tank with integral lubricant and
ether tank

3 Lifing padeyes

6 Liftingdogs

7 Lubricationlines

3 Locking screw {piston)

9 Tripcam lever engaging point

10 Lubrication

11 Fuelfventilationiine

12 Fuel contro! pump

13 Injectionvalve

14 Pump guard

15 Lowercylinder

16 Biow outplug

!7  Queercylinderend ring {two sections)

18 Rubber ring (two sections)

19 Impact block

20 Key plate bolts

21 Trip cam lever refease point

12 Hammerguides

23 Exhaust ports

4 Tripping device

Al Guide gibs

A2 Lever to activate driving pin
A3 Driving pin

A4 Powl

Trip cam lever

Operating Instructions for Pile Hammers D5-43 through D100-13
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Components of diesel pile hammer D12-32
6.3 Components of Diesel pile hammers D12-32

Lopper <y hinder

Lifting vars

Fuet tank with integral lubricant and
ather ank

Lifting padeves

Lifiingdogs

Lubricationlines

Locking screw {piston}

Trip cam lever engaging point
10 Lubrication pump

11 Fuel: ventifation line

12 Fuel control pump

I Injectionsalve

14 Pump guard

1% Lowerevlinder

16 Blow cut plug

17 Quterovlinderendring (two sections)
1% Rubber ning itwo sections)

19 Impact block

20 Kev plee boits

2L Trp cam lever release point
22 Hammerguides

23 Exhaust ports

g

B B LB 1}

2=

O

A Tripping device

A1 Gude gibs

AT Lever io activaie driving pin
A3 Drovng pin

A4 Pawf

A3 Trip cam iever
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Components of diesel pile hammer D16-32 and D19-42

6.4 Components of Diesel pile hammer D16-32 and D19-42

Upper cvlinder extension
Upper cylinder

Lifting ears

Fuel tank with integral lubricant and
ether tank

Lifting padeyes

Liftingdogs

Lubricationlines

Locking screw (piston)

9 Trip cam lever engaging point
10 Lubrication pump

1l Fuel/ventilation tine

12 Fuel contro! pump

13 Injectionvaive

{4 Pump guard

15 Lowercylinder

16 Blow out plug

17 Qutercylinder end ring (two sections)
i8 Rubber ring {two sections)
19 Impact biock

20 Key piate boits

21 Trip cam lever release point
22 Hammerguides

23 Exhaust ports

24 Flange with catch ring groove

4 el b —

[ N R

A Tripping device

Al Guide gibs

A2 Lever to activate driving pin
A3 Driving pin

AL Pawi

A3 Trip cam lever
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Components of diesel pile hammer D25-32/33 and D30-32/33

6.5 Components of Diesel pile hammer D 25-32/33 and D 30-32/33

1 Upper evlinder extension

1 Upper aviimdzr

I Liuungears

1 Fueiank witk anegral lubricant and
ather tank

5 Lifung pageves

5 Lifungdegs

T Lubnwcaton hines

§ Locking serew ipiston)

3

U0 Cam J2Ler engaging poing
Lubnieation pump

P Fuel-seniiavon hine

12 ruel control pump

TEoimectionralve

-4 Pump guard

 Lowerevlinder

S Blow out pivg

Quier cvlinder end ning (two sections)

:3  Rubber ring itwo sections}

19 Impact block

2 Kev plate bolts

2! Trp cam lever release point
22 Hammergundes
23 Takaust ports

I+ Flangewnhcatchring grouve

Tripping Jdevice
A Guude gids
A Lever o celivate driving oin

15 Dwoving mon

Pa Poud

15 Tmpeam ever
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Components of diesel pile hammer D36-32/33 and D46-32/33

6.6 Components of Diesel pile hammer D36-32/33 and D46-32/33

Upper cvlinder extension

i

2 Upper ¢vlinder

3 Liftingears

4 Fuel tank with integral lubricant and
ether tank

3 Lifing padeves

& Liftingdogs

7 Lubrication lines

3 Locking screw {piston)

9 Tripcam lever engaging point
i0  Lubrication pump

il Fuel/ventilation line

i2 Fuel control pump ——— 24 X ,:
i3 Injectionvalve ni o
i4  Pump guard 1 <1
{3 Lowerecviinder E

[6 Blow out plug
17 Qutercyvlinderend ring (two sections)
18 Rubber ring {two sections)

19 impact block SRR 20
20 Key plate bolts SN 4

21 Trip cam lever release point

22 Hammerguides o

23 Exhaust ports A 21

24 Flange with catchring groove

Py ]

A Tripping device

Al Guide gibs

AZ  Lever 1o activate driving pin
A3 Driving pin

A4 Paw!

A3 Trip cam fever

S 00
oYoYo;
[
(3]

Q0
ErEm

Operating Instructions for Pile Hammers D5-43 through D100-13



Components of diesel pile hammer D62-22

6.7

Components of Diesel ptle hammer D62-22

LTTEr VLG INOaON
Lrper o oler

.,'[”gc.d\

Fueoi sk with sategeal lubricant and
ernertank

oting padenes

_otingdols

Lutmcanor iines

Looking serew [pisiort
Tripeam lever engaging puint
Lubriczt:en pumg

el veniiation ling

Suel conire! punp

sgehen s ive

Pump guarc

Lower ey hinder

How out piug

Qutercvlinder end ning i hwo sections)
SDDE Fng W seelgns)

impuet Mock

Ny oplae bors

o cam e er release point

Fammuergusdes

Ixhaust ports

angswitheateh ning zroose

Cenomg deiee

o AT

Lever to aoivate deiving o
Driving mm
o IRV h

VoL

a3
Cmiooam euer

1 b

Pd
Lad
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Components of diesel pile hammer D80-23 and D100-13

6.8 Components of Diesel pile hammer D80-23 and D100-13

U'pper cviinder extension

L'pper ¢s linder

Lifting ears

Fue! tank with integral iubricant and
cther tank

I Ling padeves

6 Lifingdogs
Lubneanonlines #
3 Locking screw ipistont L. e
9 Tnpeamleverengaging point P
1% Lubrication pump

1l Fuels venulation line 1
12 Fuel control pump

i3 Injectionvatve

14 Pump guard

'3 Lowercylinder

i5 Biow oul plug

Outer cvlinder end ring { (wo sections)
18 Rubber ring (two sections}

19 [Impact block

20 Kev plate bolts

21 Trip cam lever release point

12 Hammerguides

23 Exhaust poris

24 Flangewith catchring groove

N TP

dEd e
[ 2T

A Tripping device

AP Cuide ¢16s

Al Lever 1o activate driving pin
A3 Droving pin

A4 Pawl

AF Trpeam iever

: [ X X ]
4}

23

L33

Operating Instructions for Pile Hammers D5-43 through D100-13 6-8



Longitudinal section
6.9 Longitudinal section

2 Upper ¢vlinder

i0 Lubriction pump

12 Fuel control pump

18 Rubber ring (two sections)
19 {mpact block

23 Exhaust ports

24 Flange with catch ring groove
26 Piston

27 Piston catch ring

28 Cylinder slezves

29 Inner damp ring

N T T DN N B N e g g =

S
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Operating mode of the diesel pile hammer

6.10 Operating mode of the Diesel pile
hammer

Diesel pile hammers are used to drive pile into a
supporting soil layer. The mode of operation is similar
to thatof a hammer used to drive a nail.

The piston activates the pump lever during its fall. The
Diesel fuel is in that manner sprayed onto the surface
of the umpact block (1). The air in the cylinder is com-
pressed as soon as the piston runs past the exhaust
openings. The strongly increasing compression pressure
drives the pistonand the impact head below it on the
material to be driven.

A Force

. Impact progress

- Combustion
progress

Start of impact
and combustion
phase

-

1
i

- Compression : )
T4y lmpact and explosion

{H
{2)

@)@

=
o
= 3
£3
fr i)
c =
2=
23
—

Pile has penctruted] |

the suil

4

Expansion
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The following occurs when the hammer impacts (2):
®  Thepileisdriven into the soil
@  The Diesel fuel is atomized.

The atomized Diesel fuel ignites, because the enormous
compression causes a substantial increase in the air
temperature of the cylinder volume (working principle
of the Diesel engine). There is an explosion. The
explosion causes the following:

@  Itdrivesthe pile further into the soil.

®  The piston is driven upward (stroke).

The exhaust openings become exposed with the
upward driving of the piston. The pressure in the
¢ylinder volume causes the exhaust gases to be pushed
through the exhaust(3). This reduces the pressure in
the cylinderto zero.

The piston continuesto move upward. This causesa
suction effect {(vacuum) in the cylinder volume. Said
vacuum ensures that fresh air is suctioned in to purge
the cylinder volume (4).

The pump {ever is released dunng the further upward
movement of the piston. The pump lever retums 1o its
original position. Diesel fuel is again suppliedto the
fuel control pumnp.

- Compression energy

[ ] Impactenergy

_ Combustionenergy

' I: [mpactand combustionenergy
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Operating mode of the diesel pile hammer

o
e W%ﬂﬁ-lﬁ%ur’l%

If

3
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Assembly and conversion

7. Assembly and conversion
7.1 Guiding possibilities

The following indicates and describes different
possibilities to guide the Diesel pile hammer with a lead.
You must consult with DELMAG should vou decide
onadifferent guiding system for the Diesel pile hammer.

Follow the operating instructions for the lead! Use
ouly leads with a sufficiently high capacity and
stability! Danger to life!

ARRNLY

T B ke

TEAVLYANAY

Guiding in front of the lead

The Diesel pile hammer is attached to the front of the
lead using the guide brackets.

Example: drilling and pile-driving equipment
RH 1433 used with a hydraulic excavator Liebherr
HS 341 HD Special.

Operating Instructions for Pile Hammers D5-43 through D100-13 7-1



Guiding 1nside cable-suspended lead

Guiding in the ropee suspended /cais-
son type lead

in this variant, the Diesel pile hammeris attached in
the lead using the guiding brackets. The lead encloses
the Diesel pile hammer.

Example: rope suspendéd lead Typ MAR
{for piles and pipes). Tripping device on the Die-
sel pile hammer, activated by cable or hydraulic.

Operating Instructions for Pile Hammers D5-43 through D100-13
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Guiding in the rope suspended lead

Guiding in the rope suspended lead

G

Example:  rope suspended.iead Typ MAR 3017,
desianed for D80:100, with hvdraulic starter unit
on the Diesel pile hammer.

Operating Instructions for Pile Hammers D5-43 through D100-13
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Guiding in the U-type lead

Guiding in the U-type lead Guiding in the Dutch-type lead

The Diese! pile hammeris attached in the lead using The Diesel pile hammer is attached between the two
the guide brackets. The U-tvpe lead encloses the Diesel columns of the lead using the guide brackets. The iead
pile hammer on three sides. guudes the Dizsel pile hammer on both sides,

Warning - Warning

by

The tripping device must be continuously adjusted The tripping device must be continuously adjusted
to match the pile-driving progress! to match the pile-drivingprogress!

Example:  U-tvpe lead: ripping device at the Diesel pile Example:  Duich-type lead; tripping device at the Dieszi piie
hamimer hammgr
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Conversion for the driving of batter piles

7.2 Conversion for the driving of
batter piles

The use of the extension of the upper ¢ylinder section ®  Istheavailable Diesel pile hammer suited
for the driving of batter piles is a function of the batter. for the required batter?

Calculate the required batter prior to putting the

equipment into operation! Check the following points ®  [sitnecessaryto extendthe upper cylinder
with the help of these two diagrams: section?

®  Isthe blow energy still at a sufficient level?

D100 ™t exteng;,
i D16 - D80 wy,
exreusfon
T 1:5 7
M | D100 3
A ' 7.?
| D62/ Dgg
i —
: D16
D8 /D12
= D&/ D6
5] &%/ .
E ~{ o %
&
8
4 —
e
; F — e —

with standard upper cylinder section

with extension of the upper cylinder section

Driving is possible without an extension;
no material guaranty, however.
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Blow energy for the driving of batter piles

Blow energy for the driving of batter
piles
The increased friction of the pistonand of the mmpact

block causes a decrease in the blow energy when Remaining
driving batter piles. The wear on the cylinder and blowenergy

guiding components, for example, is also increased. (in% ofthe max.
The remaining blow energy can be calculated with the blowenergy)
formula shown below:
2 ® o 0 .o
S5 E8 g
= o g o L af
SR A g g > @
P AR S S
[T ! / A a e
| |!| / / / * ™~

1,8°

UO

e e 1130
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Assembly and disassembly of the cylinder extension

7.3 Assembly and Disassembly of the
cylinder extension

When required, the upper cylinder section of Diesel
pile hammers D16-32 through D100-13 can be ex-
tended. For these Diesel] pile hammers, such an exten-
sionis required for a batter of more than [:5.

Conversion work can be carried out only in the
lower position! Let the Diesel pile hammer rest
on the lower stop device or on the material to be
driven! Danger to life!

Use a height safety device to preventa fail (man-
datory above 16 feet (3 meters), see Chapter 7.4
“Installation of the safety devices”)!

g :
Conversion work shall only be carried out by
qualified and authorized experts!

Hard hat, safety boots and suitable work clothes
must be sworn! A life vest must be worn when work-
ing above a water surface!

oe

. Disassembie the upper end ring (24)! To do so,
unscrew all hexagonal bolts of the upper end
ring! Remove the upper end ring by lifting it up-
ward!

Wark stages:

2, Install the supplied extension for the upper cyl-
inder section (1)!

3. Boltthe extension of the upper cylinder section
(1) to the upper cylinder section (2)! Use the
boltsofthe upperend ring. Solidly tighten the
bolts (Torque 750 Nm; 1300 Nm for D62 and
higher, see aiso Chapter 12.2 “Screwed/Bolted
connections”)! Replace missing or damaged
bolts or nuts with new ones!

4. Install the suppliedextension for the lubricant
line!

The disassembly of the extension is the reverse of the
above!

o g ,rngE['E;g 3
Diesel pile hammers D16-32 through D100-13
shail be operated oniy with an installed upper end
ring or extension of the upper cylinder section!
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Installation of the safety devices

7.4 Installation of the safety devices

Height safety device

The height safety device is instailed to prevent a fail!
The use of a height safety device is mandatory above
alead heightof 16 feet (5 meters)!

1. Instail the unit at the location given by the
lead manufacturer.

I

Attach one end of the supplied Perlon rope
to the hook of the height safety device.

Attach the other end of the Perion rope t0
the foot of the lead!

L]

4 A\ ' '
LJ Warning

Do notkeep the hook of the cateh rope connected
to the lead foot for a long time! This may over-
stress the automatic coilingunit! The prevention
of a fall is thus no longer ensured!

Use:
1. Wearasuitable safety belt!

2. Pull the catch rope down with the
Perlon rope.

3. Properlyattachthe hook of the height safety
device to the safety belt!

Height safety

device

Catchrope
with hook

Perlonrope ——w
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Support device

Support device

The supportdeviceis perfectly suited to support the
Diesel ptle hammer at a certain height at the lead. The
Diesel pile hammer must be supported on the lower
support device (or on the material to be driven) for
conversion work and any other work carried out on
the Diesel pite hammer.

- You must follow the installation instructions
provided by the manufacturer of the lead and
support device! DELMAG will accept no lability
for self-manufacturedleads.

The Diesel pile hammer must be elevated suffi-
ciently prior to putting it into operation! The re-
spective support device s in that manner placed
into the at-rest position! The rope for the support
device must not be attached! Thiswould prevent
a return of the support device to the at-rest
position! The support device and the guiding
components would thus be destroyed when putting
the unit into operation! Danger of a fall!

Use:
. Use the tripping device to have the Diesel
pile hammer rise to a point, at whichit is

located above the desired supportdevice!

2. Pulldownwardon the rope at the support
deviceand keep it taut!

L]

Letthe Diesel pile hammer slowly descend
until it rests solidly on the desired support
device!

Release the rope of the support device!
The Diesel pile hammer now rests on the
support device until the Diesel pile ham-
mer is lifted with the help of the tripping
devicel

H : ?‘
Support R @
device . .
inthe — ; ke
at-rest E
position
b
4
= .,

Support A ):

deviceis

activated
a5

— & [

=) .

(e] a

Pull until the Diesel pile hammer rests on the
support

Operating Instructions for Pile Hammers D5-43 through D100-13
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Bridle

Bridle

Unlessalegislative body specifically asks for acertain
type of safety device, the Diesel pile hammercan be
secured by other means such as a bridle

‘Warning

The bridle should never be used to lift the Diesel
pile bammer! The Diesel pile hammer should only
be moved upward using the tripping device! This
is the only way to ensure safe conditions for the
Diesel pile hammer!

Follow the installationinstructionsissued by the
manufacturer of the lead and bridle! DELMAG
‘will accept no liability for self-manufactured
bridles!

The bridle must be positioned approximately at
the center between the upper and lower guide prior
to putting the Diesel pile hammerinto operation.
The bridle must be adjusted continuously to match
the driving progress. The bridle will be
destroved otherwise!

g Lol
l Jll _§ ~ o
&‘I\E“) i @’/ ’ = d
"- { | ; ';
3
Bridle
- S -y
ST _2
3 !
|

Brdie in
safety position
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Pile-driving
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Piston replacement

7.5 Piston replacement
The following Diesel pile hammers can be converted @ C aul t ign

to another type (see also Appendix A3 “Summary of

pile harnmer types™: Make sure neither the clamping pins nor other
foreign objects fall in the exhaust opening' The
® D25-33t0 D30-33 impact area may be damaged otherwise when the

unit is put into operation!
® D30-33 10 D25-33

3. Check the sealing rings of the exhaust plugs!
® D36-33 to D46-33 Replace damaged sealing rings with new

ones!

® D46-33 10 D36-33
_ 4. Place the exhaust plugs into the respective
These Diesel pile hammers are fitted with two exhaust exhaust openings!
levels. One of the two exhaust levels is closed with a
plug. To converta unit, it will be necessary to replace

the piston, move the exhaust plugs and to subsequently i;m:i_‘;’ _ decreased  _ lower exhaust

replace the pump element of the fuel control pump. we? ght  Stokevolume level is open

. Replace the piston (See Appendix A3 Larger increased upper exhalst
“Summary of the pile hammers”)! impact = m!;ke V;fume = l{jﬂel i open
To do so, disassemble the upper end ring or weights

the extension of the upper cylinder (See Chap-
ter 7.3 “Assembly and disassembly of the ex-
tension”)! Lift the piston, remove it at the top
and instail the new piston from the top (See
Chaprer 12.10 “Piston and impact block rings™)!
Again 1nstail the upper end ring or the extension
of the? upper cylinder (See Chapter 7.3

. "Assembly and disassembly of the extension™).

Upper exhaust level

Exhaustplug

I Remove the exhaust plug! To do so, tap the
clamping pins from the exhaust plugs and
pull the exhaust plugs from the exhaust
opening'
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Assembly and conversion

5. Apply the clamping pins to the exhaust plugs
Check for a proper fit of the exhaust plugs!

6. Replace the pump element of the fuel control
pump (See also Page 12-10)!

Type Pump element

Diameter (mm) Order No.
D25-33 20 66522
D30-33 22 65528
D36-33 24 64804
D46-33 27 64813

@ Caution

The upper end ring or the extension of the upper
cylindersection must be in placewhen operating
Diesel pile hammers of the types D16 through
D46!

Thesmallerpiston should never be used with the
larger stroke volume (upper exhaust plane is
open)! The piston weight may move upward too
much and thus damage the Diesel pile hammer
when starting the unit! Danger of an accident!

Youmustuse the pump elementintended for the
respective Diesel pile hammer exclusively! An
injection quantity that is too large may lead to
accidents and to damage to the Diesel pile hammer!

Operating Instructions for Pile Hammers D5-43 through D100-13
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Putting in operation

8. Putting into Operation

Carefully read and follew Chapter 3 “Safety
measures” prior to putting the unit into opera-
tion!

All installation work required to put the unit
into operation must be carried out by qualified
and authorized experts!

8.1 Filling of lubricant lines with oil

The lubricant lines of the lubricantsystem must
always remain filled with lubricant! Otherwise,
the Diesel pile hammer will be supplied with the
lubricant only after some time has passed! This
will damage the Diesel pile hammer!

Cautien

You must wear a hard hat, safety gloves, safety
boots and suitable work clothes! Danger of in-
juries! '

The lubricant lines of the tubricant system must be
replenished prior ta the first putting-into-operation
and after repairs to the lubrication system:

[.  Lay the Diesel pile hammer down in a
horizontal position (See Chapter 5 “Trans-
port™).

.. Removethe lubricantlines from the lubricant
pump (Type D80 through D1060: 2 lubricant
pumps).

Operating Instructions for Pile Hammers D5-43 through D100-13

To do so, loosen the lubricant clamps!

Subsequently pull the [ubricant lines from the
connection fitting!

[P ]

Fill the lubricant lines with motor oil using a
squirt can (EQ 20, 40 or 50 as a function of
the application temperature; see Chapter 11
“Maintenance™)! Keep on filling the lubricant
lines from the bottom with oil, unti] oil exits
at all connection nozzles!

4, Push the lubrication lines back on the
respective connection fittings!

5. Tighten the lubricant clamps again! Make
sure all lubricant lines are solidly attached to
the connection fittings (retighten, if
necessary).

6. Put the Diesel pile hammer into a vertical
position (See Chapter 5 “Transport™)!

7. Check the lubricant level in the lubricant
tank! The tank must be full!

Motor oil as described in Chapter 11 “Maintenance”
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Assembly of pile helmet cushions

8.2 Assembly of pile helmet cushions

The pile helmet cushion transfers the impact from the
impact block to the material to be driven. A targeted
assembly can dampenthe impactto a certain degree
(See Appendix A3 “Reduction factors for different pile
helmet cushions™).

Assembly

. Place the pile helmet cushion of the desired 4.

arrangementin the pile helmet(See Appendix
A3*“Reductionfactors fordifferentpilehelmet
cushions™).

Stee} Cable

for example, plastic Steel

or hard plastic

Cable section

Operating Instructions for Pile Hammers D5-43 through D100-13

I3

Ll

Ln

N 6.

7.

Attach the pile helmet cushion to the pile
helmet! Use a suitable steel cable and the
appropriate clamps to clamp the steel cable!

Guide the supplied cable section through the
upper guide (This doesnotapply topile helmerts
that are closed at the top)!

Securethecablesection withaclamp!

Insert the guide from the bottom into the pile
helmet!

Insert the other supplied cable section in the
lower guide!

Secure the cable section with a ¢lamp!




Guiding for the pile helmet

8. Insert as many plates below the lower cable
section as it takes to have a spacing of not
more than 2 mm between the lower cable
section and the plates (See illustration on
page 8-2)!

9. Make sure all bolts are tight (retighten, if
required)!

All bolted connectionsmust be tight! Loose bolts
can cause serious injuries and property dam-
age!

Anincorrectattachmentof the pile helmet cush-
ion with the steel cable at the pile helmet can
cause the cushion te fall out! Danger of an acci-
dent! This will invalidate the warranty !

8.3 Guiding for the pile helmet

Always guide the pile helmet at the lead and neverat
the impact block of the Diese] pile hammer!

Caution

The pile helmet cannot be guided at the impact
biock of the Diesel pile bammer! Otherwise, lat-
eral forces may cause damage to the impact block
and the cylinder!

This will invalidate the warranty !

Eﬁf— Lateral forces

Lateral forces

Lateral forces

Lateral forces

2

i

iz

Lateral forces

INCORRECT

(Lateral forces cause damage)

oD —g—— No lateral
) forces

CORRECT
(Guided at the lead)
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15.

Pull the Diesel pile hammer upwards until
the impact block (19) is fully extended, then
lower the hammer until you have approxi-
mately 6" to 8” of slack between the two
piece rubber ring on the bottom of the
hammer and the impact block. The impact
block should never leave contact from the
striker plate.



Bringing into the operating position of diesel pile hammer

18.

Let the Diesel pile hammer rest on an integral
stop device of the {ead (See Chapter 7.4 “In-
stallation of the safety devices™)!

The Diesel pile hammer shall be operated only
with installed and operating safety devices (See
Chapter 7.4 “Installation of the safety devices”)!
The Diesel pile hammer may suddenly fall when
this is not observed! Danger to life!

19.

17

Remove the steel cable loops from the lifting
plates (3} and from the hook of the lifting equip-

ment!

Attach both ends of the 230 feet (70 m) long
contrcl cable (in the tool box) to the eyelets for
the control cable of the fuel control pump (12)!

Attach the 115 feet (35 m) long rope to the
shutoffvalve (center eyelet) of the fuel control
pump (12)!

Fill the fuel tank with Diesel fuel (See Appendix

A
o]
=
L]
.B ‘
Z e
3 |8
@ 151
o -
s |8
2 |8
_ —
E |Z
>
< |
E L)
Tj s

[:F]
o
2w =
= =
2 |- i
[t} —_ - C)

T

A3 “Usable fuels” for alterate fuels). The filling
nozzle of the tank indicates “Diesel”,
It is important to use a fuel that is suited
for the predominant temperature conditions

{See the following table)! If this is ignored

¥

the unit may be difficult to start and the fuel
lines may become clogged!

Lad

8
3
BT )
i 2
f
— ] =
—_
T 19
22
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Lifting of piles

Miding ratio Diesel / regular gasoline

orengine mineraj oil
Outside Sumumer Winter
temperature Diesel fuel Diesel fuel
above -10 °C 90%/10% 100% /0%
-10°C o -14°C  70%/30%  100% /0%
-14°Ct0-20°C  50%/50% 80%/20%
-20°C 1o -30°C 50%/ 50%

[
L

Fill the lubricant tank with lubricant (Oil type as
described in Chapter 11 "Maintenance”) The
filling nozzle of the ubricant tank shows “Oil”’!

24, Remove the transport safety devices (protective
hood, protective rail, exhaust cover; see Chap-
ter 5.1 “Transport safery™)!

Operating Instructions for Pile Hammers D5-43 through D100-13

8.5 Lifting of piles

Follow the operating instructions of the carrier
equipment!

Use only approved steel cables in accordance with
Chapter3.2 “Transportcables”!

Observe the following informationto preventan
overturning of the unit and damage to the lead
and materialto be driven!

You must always wear a hard hat, safety gloves,
safety boots and suitable working clothes! You
must wear a lifesaving vest when working above
a water surface!

@ 0O

Never pull the material to be driven from the lead up!
This may cause an overturning of the carrier unitor
may bend the lead end!

Always turn the unit in the direction of the impact point
of the material to be driven! The inclined pulling force
may cause the vnit to overturn!

The material to be driven must always be lifted in such
a manner that

®  thereisno permanent deformation,
®  nocracks formin the materialto be driven,

@  thematerialto be driven hangs verticallvafier
lifting 1t

This achieves the following:
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Lifting of piles

The piles can be placed in an optimal manner,
Sheet piles can be guided propetly,

The pile helmet is easy to place above the pile
head.

Concrete piles and similar sensitive material to be
driven must be treated with particular care!

N The following illustrations show corect and incorrect
AN ways to lift the material to be driven withone or two
A N\
s ~_ N cables.
: N

Secure with \\
support device! \\

\\fl’o
N2
N
%,
\ O
\
\
\
; Use guide pulley! \\
1 / N
CORRECT A
L i

i

Lifting with two cables

Lifting with one cable

7|
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Lifting of piles

=

L=

Lifting variants
using one cable

0,2L 0L
(9,54 02L, |, 030 . [5%1H
% n |
%{]_151‘ 0351 0,351, 0,15 Gk ¢,3L 0,2L §.3L  cULL
Lifting variants
cecure  hoist using two cables
/ \ |c 15L 0,351 0.35L 0,151
| 02L oac| o3L | oar | ea3L b
Transport
of concrete piles
o J
BRI L02L. ? : f *

0.iL

3L

4,3L

oy

The bending moments on the concrete
pile must be kept to a mmnimurm dunng
the transport.

UNER

0,3L

0,.2L

0,3L

=

q_ll’ {_»= ) —— Fﬁ—l
oy oS

The hydraulic cylinders are coupled
to equalize the support forces.
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Tripping device

8.6 Tripping device

The tpping device is an auxiliary means

@  (oliftthe Diesel pile hammer at the lead,

®  (clowerthe Diesel pile hammer at the lead,

® (o lift the piston when starting the Diesel pile
hammer.

The mipping device is operated with the help of a winch
on the carmer equipment or hydraulically.

Installation

A vanger

You must use the tripping device supplied by
DELMAG! Check the tripping device for dam-
age priorto its installation! Use only tripping de-
viges that are technically perfect! Danger to life!

Use a heightsafety device to preventa fall (man-
datory at a lead height of above 16 feet (5 meters),
see Chapter 7.4 “Installation of safety devices™)!
Danger of a fall!

Use only approved steel cables (See Chapter 5.2
“Transportcables™)!

Warning

Follow the operatinginstructions for the carrier
equipment

You must wear a hard hat, safety gloves, safety
boots and suitable work clothes.

You mustwear a lifesavingvestwhen working

above a3 water surface !

1. Amachthe two lower and one upper guide strip
to the tripping device!

2. Placethesteel cablein the cable pulley! Todo
S0, youmustremove the cable pulley bolt and
_ wstallitagain when the steel cable is positioned'

Use the bolt safety to secure the cable pulley bolt
after its re-installation! Danger of an accident!

3. Liftthe tripping device and place the guide gibs!

4. Install the second upper guide gib!

n

Attachthe 115 feet (35 meters) long cabie (in
the tool box) to the lever (A2)!

Use only the safety pulling cable supplied by
DELMAG! We cannot guaranteea proper func-
tioning with the use of other cable!

6. Pull the tripping device upward for approxi-
mately 19 feet (6 meters) (See illustratior on
page 8-10)1

Operating Instructions for Pile Hammers D5-43 through D100-13
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Operational test

raise approx.
& mefters

35m Cable

Operating mode

You must keep a distance of at least 13 feet (4
meters) from the Diesel pile hammer! Wear a hard
hat, ear plugs, safety goggles, safety gloves,
safety boots and suitable work clothes! A life sav-
ing vest must be worn when working above a wa-
ter surface!

@0

Lowering the tripping device

1. Pullthe lever (A2) down to the stop using the
cable and keep it taut! This retracts the driving
piun (A3). The tripping device can move past
the latches of the Diesel pile hammer.

Lower the tripping device to the lower stop (9)!
The trip cam lever {A3) is pushed upward at
the trip cam lever engaging point (9). Pawl (A4)
is thus pushed into the groove of the piston
welght (26).
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Operational test

5. Releasethe cableatthe lever(A2)!

The tripping device must always be lowered to
the lower stop to ensure that the latch projects
fully and is locked. If this is omitted, the Diesel
pile hammer may trip prematurely! Danger to life!

The pulling cable must always hang free! Do not
tie the pulling rope to the lead or other places!
This may cause the Diesel pile hammer to crash
down! Danger to life and risk of a destroyed trip-
ping device!

Lift/ lower Diesel pile hammer
1. Lowerthe tripping device as described above!

2. Slowly pull the tripping device upward using the
cable winch! Do not pull on the cable at the le-
ver (A2)! During the lifting stage, the cams of
the rotating catch (A3) grasp below the catch
{(6) of the Diesel pile hammer. The Dieselpile
hammer now hangs from the tripping device.

@ Caution

Pay attention to the fact that the piston has in-
deed fallen into a motch of the tripping device
during the lifting of the Diesel pile hammer!

5. Usethe cable winch to place the Diesel pile ham-
mer into the proper position!

L
.

Lifting the impact hammer

. Lowerthe tripping device as described above!

i

Pull the lever {A2) down to the stop using the
cableand keepthe cable taut! Thisretracts the
rotating latch (A3).
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Fuel supply control

ek

Use the cable winch to slowly pull the ripping
device upwards! When pulling it upwards, the
piston (26) is also pulled upward and automati-
cally released at the upper stop(21).

Operating Instructions for Pile Hammers D5-43 through D100-13

8.7 Fuel supply control

The fuel supply control purnp determines the energy
per blow and thus the drop height of thepiston. The
fuel control pump has five settings: Setting “1” (lowest
energy, 48%-64% as a function of the tvpe) to Setting
“4” (highest energy = 100%) as well as Setting 0"
(no fuel supply =shutoff). See Chapter 9.2 ~“Setting of
the blow energy™ In addition to using Setting 0™, the
fuel supply can also be cut off with the shutoff valve.

Mode of operation

You must keep a distance of at least 13 feet (4
meters) from the Diesel pile hammer! Wear a hard
hat, ear plugs, safety goggles, safety gloves,
safety boots and appropriate work clothes! A life-
saving vest must be worn when workingabovea
water surface!

Increase fuel supply

Jerk on the right rope to the stop and release the cabie!
This switches the fuel conol purnp to the next hugher
setting. Repeat this step until the desired seming has
been reached {to the maximum Setting 47!

Decrease fuel supply

Jerk on the left rope to the stop and release the

8-12



Bleeding of fuel control pump and injection valves

cable! This switches the fuel control pump to the next
lower setting. Repeat this step until the desired setting
has been reached {to a maximum setting of “0™).

Fuel supply shut-off

Pull on the center repe to the stop and keep the cable
taut until the impact hammer is at rest! This has no ef-
fect on the setting of the fuel control pump.

p-QI
i

l

h 4
less fuel W
h 4
h 4

Fuel

supply
switch

Bleed fuel control pump and injection
valves

The fuel control pump and the injection valves (Type
D5 through D30: only one injection valve) must be bled
®  priorto the first putting-into-operation,

®  afterrepair work,

®  whenthe Diesel pile hammer fails to operate due
toalack of fuel,

Operating Instructions for Pile Hammers D5-43 through D100-13

Take the following measures:

Use a height safety device to prevent a fall (man-
datory atalead height of above 16 feet (S meters),
see Chapter 7.4 “Installation of safety devices”)!
Danger of a fall!

Let the Diesel pile hammer cool down fuily prior
to the bleeding (particularly in the event the Die-
sel pilehammer stopped working due to a lack of
fuel)! Danger of burns and fire!

You must wear a hard hat, safety gloves, safety
boots and appropriate workelothes. You must wear
a lifesaving vest when working above a water sur-
face!

0e

1. Pull the piston upward until the trip cam lever
(A5) of the tripping device is located ap-
proxtmately 8 inches(20 ¢cm)belowthe release
peint (21) (See Chapter 8.6 “Tripping device,
lifting ofthe impacthammer™)! The fuel flowto
the fuel control pumpwillbe blocked, when
the impact hammer is too low. The impact
hammerwill be released automatically, when
theimpacthammeris pulled too far upward!

2. Setthe fuel control pump to Setting “4” (full
load)!

3. Unscrewthe swiveljointattheinjectionvalves
(Pos. 13, Type D5 throughD30: only oneinjec-
tionvalve) by approximately2-3 turns! Donot
fully unscrew the swiveljoint!
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Cleaning of combustion chamber

4. Activatethe pump with therightcontrol rope unti]
afuel withoutbubblesexitsatall swivel joints
(Types D3 through D30: enly one swiveljoint)!

5. Keepthe control rope taut and at the same time
tighten all swivel joints (Types D3
through D30: only one swivel joint)!

6. Release the conmrelrope!

7. Pull onthe center rope for approximately 5 sec-
onds! This opens the shutoffvalve. Aircan es-
cape into the tank by way of the fuel lines.

8. Releasethe centerrope!

9. Repeatsteps 3 through § three times!

Operating Instructions for Pile Hammers D5-43 through D100-13

8.8 Cleaning of combustion chamber

@ Caution |

The combustion chamber must be cleaned each
day prior to the first startup of the Diesel pile
hammer. When this is omitted, the lubricant that
has accumulated in the combustion chamber would
also ignite during starting. The impact hammer
may bounce to the catch groove (23) and cause
damage.

Take the following steps:
A

The Diesel pile hammer must rest on a pile or on
the ground (with an appropriate support)! It must
never rest on a support device. If this is not ob-
served, the support device will be destroyed and
the Diesel pile hammer comes crashing down'
Maintain a distance of at least 13 feet (4 meters)
from the Diesel pile hammer! Never stand in front
of the Diesel pile hammer with a open combus-
tion chamber bolt! Fuel, oil, dirt and material resi-
dues will be ejected at a great pressure! This could
cause injuries to the eyes or skin as well as burns
and poisening!

You must always wear a hard hat, ear plugs, safery
goggles, safety gloves, safety boots and suitable
work clothes!.

l. Setthe fuel control pump to the setting “0™"! To
do so, pull the left control cable as often as re-
quired!
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Start and control
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2. Remove the biow out plug (16)!

[

Maintain a safe distance from the Diesel pile
hammer. since dirt and material residues will be
ejectedat a high pressure!

Never stand in front of the combustion
chamber opening of the Diesel pile hammer.,
Always stand to the side of it!

4. Raise the piston five times using the tripping de-
vice and let the piston catch at the upper stop
(See Chapter 8.6 “Tripping device”)! These
cold blows allow oil and dirt to escape from the
combustion chamber.

i

Screw the phug (16) back in.

8.9 Start and control

Danger

Follow all safety measures described in Chapter
3!

Thoroughly inspect the whole driving equipment
system prior to putting it into operation! Check
the unit for loose screws and bolts, eracks, wear,
leaks and damage caused by vandais! Check the
stability of the unit! Make sure all damages are
repaired immediately! Operate the equipment only
after alldamageshave been repaired (See Chap-
ter 11 “Maintenance”)!

With the exception of the excavator operator,
operator and the foreman in charge of the pile
driving, make sure no other person stands within
a distance of 1.5 times the lead height! Sound a
horn to warn others of the impending putting-into-
operation of the unit!
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Start and control

Immediately haltthe driving processin the event
of a dangeroussituation! Place asign “Attention:
Diesel pile hammer is out of order!” (Supplied
with the tool chest)! Operatethe Diesel pile ham-
mer only after the dangerous situation has been
taken care of]

3b N T

The Diesel pile hammer should never rest on the
support device! The support device will be de-
stroyed and the Diesel pile hammer will come
crashing down!

The piston should not bounce into the catch groove
(23). The Diesel pile hammer must be shut off
immediately in this case! Thereafter,operate the
Diesel pile hammer only

®  aftercheckingorreplacing thescrews used
to fasten theupperendringorthe extension
of the upper cylinder section,

®  aftercheckingortighteningthecatchgroove,

@  after checkingthe catch piston ring!

You must keep a distance of at Jeast I3 feet (4
meters) from the Diesel pile hammer! Wear a hard
hat, ear plugs, safety goggles, safety gloves,
safety boots and appropriatework clothes!

Operating Instructions for Pile Hammers D5-43 through D100-13

Procedure

384

ok

Set the fuel controt pump to the seiting “0"t To
do so, pull on the left control rope as often as
required (See Chapter 8.7 “Fuel supply con-
trol”}! -

Using the tripping device, pull the impact ham-
mer upward and release it {See Chapter 8.6
“Tnipping device™)!

For a pre-driven pile: Set the fuelcontrol pump
to the serting “2” after the first blow! To do so,
jerk the nght control rope twice! '

For a newly placed pile: Set the fuel control
pump to the setting “3” after the firstblow! To
do so,jerk the right control cabie three times!

Continuously adjust the fuel injection quantity by
jerking the control cables. Do not increase the
injection quantity faster than one step per stroke!
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Operation - pile driving

}

9. Operation

9.1 Pile driving

Foilow all safety measures described in
Chapter 3!

Operate the Diesel pile hammer and lead only
when they are in a perfect technical condition!
Particularly the guiding components and tripping
device should show no signs of wear! Danger to
life!
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Immediately halt the pile-driving operation when
a dangerous situation develops (e.g., when

unauthorized persons enter the danger zoneorin Iy
the event of damage)! Operate the Diesel pile ig
RS

hammer only after the dangerous situation has
been taken care of?

| E /B

Do not carry out any repair or maintenance work
on a moving Diesel pile hammer!
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i
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No person should stand closer than 13 feet (4
meters) from the operating equipment! No unau-
thorized person should be within a danger zone of
1.5 times the lead height! Said zone must be
blocked off and designated with signs written in
the language spoken on the job site!
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Example:

MH 32103
at hydraulic excavator
Caterpillar 243
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Blow area

Warning

The Diesel pile hammer should never rest on the
support device during operation! The support
device will be destroyed and the Diesel pile
hammer will come crashing down!

The piston shall not bounce into the catch groove!
This may damage the catch ring piston, catch
grooveand attachment screws! The safety of the
Diesel pile bammer is thus no [onger ensured!

When using a bridle, the bridle mustbe adjusted
continuously to the piledriving progress! The
bridle will be destroved otherwise! The safety
against a fall is no longer ensured!

You must always wear a hard hat, ear plugs, safety

goggles, safety gloves, safety boots and suitable
work clothes!.

f/—\.

\
4

Caution

The combustion chamber must be cleaned each
day prior to the first startup of the Diesel pile
hammer. When this is omitted, the lubricant that
has accumulated in the combustion chamber would
also ignite during starting. The impact hammer
may bounce to the catch groove and cause
damage.

Make sure the impact block never hangs out or
gets stuck! The Diesel pile hammer does not
properly rest on the impact head when the im-
pact section is hanging out (e.g., with sticking
guides}). This will cause damage to the end ring

Operating Instructions for Pile Hammers D5-43 through D100-13

and cylinder! With a sticking impact block, the
cylinder is unable to freely drop on the impact
head unit (possibly due to defective damping
rings)!

Piles should never be driven eccentrically! This
may cause damage to the cylinder and guide
components as well as damage and vibrations to
the material to be driven!

Make sure the allowable batter is not exceeded
when driving batter piles (See Chapter7.2 “Con-
version to drive batter piles”)! ¥lake sure the
Diesel pile hammer is maintained regularly and
properly (See Chapter 11 "¥Maintenance')!

Stop the diesel pile hammer if the penetration
rate is less than 0,8 in per 10 blow. Lower
penetration is possible, but it causes higher
wear of the diesel pile hammer. Make sure
that maintenance of the diesel pile hammer is

carried out regulary and expertly.

Blow area
A perpendicular and plane blow area is required
for a perfect driving of piles. The center line of the
material to be driven must be in line with the cen-
ter line of the Diesel pile hammer. This is neces-
sary to avoid jarring blows. Jarring blows could
cause
@  cracks in and deformation of the cylinder.
@  vibrations in and damage to the material

to be driven,
®  directional deviation for the material 1o

be driven,
®  increased wear in the guide components.

Remedy: Use an pile helmet that is guided at the
fead and matches the pile profile! Use an pile
helmet cushion selected in an optimal manner with
respect to the material to be driven and to the blow
energy (See Chapter 9.2 “Blow energy stages” and
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Shut off

Appendix A3-1 “Reduction factors for different
impact head cushions™)! When it is impossible to
guide the pile helmet at the lead, it will be neces-
sary to hold the matenal to be driven at the lead
with at least one pile guide!

Deviations from the original directions of the
material to be driven can alse occur under the
hest conditions! Accordingly, it will be neces-
sary for the foreman in charge of the pile driv-
ing work to continuously monitor the pile driv-
ing phase and to have the lead corrected, when
required!

Observe the maintenance intervals (See Chap~
ter 11 “Maintenance”}!

Shutting off

Pull the centerrope (at the shutoffvalve) and keep it
taut until the piston is completely at rest!

The Diesel pile hammer can also be shut off by setting
the fuel control pump to the setting “0”! To do so, jerk
the left control rope as often as

required!

9.2 Blow energy stages

The blow energy is adjusted to the respective blow
conditions byxcontrolling the fuel supply (See Chapter
8.7 “Fuel supply control”). The fuel conirol pump has
five settings: Setting “1” {lowest energy, 48%-64% as
a function of the type) to Setting “4” (highest energy =
100%) as well as Setting “0” (ro fuel supply = shutoff).

The blow energy of the respective type at different
settings can be taken from the table shown below! You
must be aware of the following:

®  The givenvalues are measured values, Devia-
tions are possible between Diesel pile hammers
of the same type.

The given blow energy is obtained only for
vertical doiving work. For batter piles, the blow
energy isreduced as a function of the batter (See
Chapter 7.2 “Conversion for batter piles™).

The mjection quantity is not proportional 1o the
blow energy, because the fuel is burnad at dif-
ferent degrees of efficiency. For example: 50%
of the injection quantity does not reduce the blow
energy by exactly 50%!

Operating Instructions for Pile Hammers D5-43 through D100-13 9-3



Notices

Operating Instructions for Pile Hammers D5-43 through D100-13



Shutting down and leaving in lead

10. Shutting down and storage

10.1 Shutting down and leaving in lead

The Diesel pile hammer may be left in the lead fora
temporary shutoff, There are two possibilities to safely
support the Diesel pile hammer:

@  Letthe Diesel pile harnmer rest on the material
to be driven

®  LettheDieselpile hammerrestonthe lower
supportdevice

Use a height safety device to preventa fall (man-
datory at a lead height of above 16 feet (5 meters),
see Chapter 7.4 “Installation of safety devices™)!
Danger of a fall!

Make sure the carrie:r' unit exhibits a sufficient
stabilityl" Take into account a change in the
weather (rain, storm)! Danger of overturning!

Do not touch the Diesel pile hammer shortly after
operation! Danger of burns! Let hot components
cool for a sufficient period!

You must wear a hard hat, safety gloves, safety
boots and appropriate work clothes. You must
wear a lifesaving vest when working above a
water surface!

Operating Instructions for Pile Hammers D5-43 through D100-13

Block the danger zone of 1.5 times the lead height!
Use warningsigns to prevent anyone from enter-
ing this zone! Observe local regulations for the
blocking of job sites!

Proceed as follows:

1.  Whenresting on the pile: Drive the piletoat
least half the depth (See Chapter 5.1 “Piie

driving”)!

2. When resting on the pile: Bring the Diesel
pile hammer to rest on the pile! You may, for
example, turn the fuel supply off during the dnv-
ing phase and wait until the piston has come toa
complete halt (See Chapter 8.7 “Fuel supply con-
trol™).

When resting on the support device: Let
the Diesel pile hammer rest on the lower support
device (See Chapter 7.4 “Installation of the
safety devices™)!

3. Let the Diese! pile hammer cool down com-
pletely!

4. Install the protectionhood, protectionrail and
exhaust covers (See Chapter 5.1 “Transport
safety™)!

5. Take the carrier unit out of operation (See
operating instructicns for the carrier equipment)!

6. Securethe carrier unit {Activate locking brake,
remove ignition key, close doors, windows and
hatches, lock doors)!

7. Securs the danger zone of 1.5 times the lead
height in accordance with local regulations for
the blocking off of job sites!
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Removal from the lead
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Rest on material to be driven

10.2 Removal from the lead
When the Diesel pile hammer will not be operated for

several days, 1t will be necessary to remove it from
the lead.

Usea height safety device to preventa fall (man-

datory at a lead height of above 16 feet (5

meters), see Chapter 7.4 “Installation of safety
devices”)! Danger of a fall!

Operating Instructions for Pile Hammers D5-43 through D100-13

Follow the operating instructions of the carrier
equipment! Do not touch the Diesel pile hammer
shortly after operation! Danger of burns! Let hot
compeonents cool down for a sufficient period!

You must wear a hard hat, safety gloves, safety
boots and suitable work clothes. You must wear a
lifesaving vest when working above a water
surface!

o "

O &
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Removal from the lead

Proceed as indicated below:

I8

Operating Instructions for Pile Hammers D5-43 through D100-13

Let the Diese! pile hamumer rest on the material
to be drivenor on the ground!

Let the Diesel pile hammer cool down com-
pletely!

- ko= .'.‘:-l
(ST 2ot SRS BN

Lad

10,

11.

12.

Install the piston locking screws, piston safety,
protective hood, protection rail and exhaust
covers (See Chapter 5.1“Transport safety™)!

Remove the ropes from the fuel control pump!

Place the steel cable loops around the lifting ears
(3) and on the hook of the carrier unit!

Lift the Diesel pile hammer approximately 4
inches {10 cm) with the lifting equipment!

Remove all four hammer guides of the Diesel
pile hammer!

Install the transport angles! Then place the Diesel
pite hammmer horizontally on wooden biocks!

Remove the steel cable loops from the lifting
plates (3) and from the hook of the carrier unit!

Put the carrier equipment out of operation (See
operating instructions for the carrier equipment)’!

Secure the carrier unit {Activate locking brake,
remove ignition key, close doors, windows and
hatches, lock doors)!

Secure the job site in accordance with local
regulations for the blocking off of job sites!
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Storage

10.3 Storage

@ Caution

Let the Diesel pile hammer fully cool down prior
to storage! Danger of burns and fire!

You must wear safety gloves, safety boots and
suitable work clothes. A suitable breathing ap-
paratus must be worn, when required

o

The following points must be observed when storing
‘the Diesel pile hammer:

1. Check the Diesel pile hammer for damages and
wear! Have the necessary repairs carmed out
imrnediately! This prevents the work from being
forgotten.

-2

Check the tanks and lines of the Diesel pile
hammer for leaks and a solid fit!

When required: Have the impact areas and
catch groove machined and replace the
damping rings!

tad

4. Drain the tanks (fuel, o1, ether)!

Fuel, ether and lubricants are extremely flam-
mable and explosive under certain conrditions!
Drain the tanks only in a well ventilated area!

Nosmoking or work with open flames or sparks
is allowed during the draining of the tanks and in
storage areas for fuel, ether and lubricants!

5.

6.

10.

11

Clean the filters!

Close the drain openings of the fuel pump with
a rubber plug!

Remove and clean the piston, impact block,
upper and lower cylinder section. Check all
connection elements for a solid fit!

(lean and check the tripping device as well as
the gurde components of the Diesel pile harnmer
and of the tripping device for damage and wear
{See Chapter 12.3 “Guides” and Chapter 12.4.

“Tripping device™)!

Clean and check the pile helmet, attachment
cables, pile helmet cushion and accessories
{brdle, support devices) for damage and wear
{See Chapter 12 “Maintenance and trouble-
shooting™”)! pile heimet cushions made of wood
do not store well and are thus not to be stored
foralong time!

Check the tool chest and determine its com-
pleteness and the condition of the parts! Replace
missing or unusable parts with new partst Check
the control cables for the tripping device and
fuel control pump for damage and wear (re-
place, if necessary)!

Check the condition and completeness of
protection devices and personal safety
equipment such as

- Protective clothing, hard hat, safety gloves and
safety boots,
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Laying-up

- Safety gogglesand ear plugs,
- Lifesaving vest
- Height safety devices

The personal safety equipment must meet local
safety regulations!

Prepare the Diesel pile hammer for storage (See
“Laying-up”)

Protect the Diesel pile hammer against the effects
of the weather! Cover the Diesel pile hammer
and all accessories (Do not use plastic foil or
other coated materials)! If possible, store the
Diesel pile hammer in an unheated and dry room
exhibiting mirimal termperature changes! Do not
store the Diesel pile hammer in direct sunlight!

Laying-up

The protective effect is very much a function of the
thickness and viscosity (ductility) of the material used.
We recommend the use of Moly Grease 129;itis a
thick grease that you can apply with a rag or brush.

1,

(WS}

Operating Instructions for Pile Hammers D5-43 through D100-13

Disassemble the Diesel pile hammer!
Observe the installation information indicated in
Chapter 12 “Servicing and troubleshooting ™!

Remove all dirt and rust from all components!
Replace worn or damaged parts!

Touch up the paint! Let the fresh paint dry!

Runacorrosion protection oil through the fuet
and lubricant pumpt

10.

11

Lubricate the tripping device and subsequently
apply arust protectionoil to it by brush.

Apply arust protection otl by brush to the guide
parts of the Diesel pile hammer and the tripping
device!

Spray the tank inside with a rust-inhibiting oil!
Then solidly close the tanks! Close the fuel tank
with accessory screw (1D No. 17184 without
ventilation hole}!

Apply arust-inhibiting oil by brush to the impact
hood, attachment cables, impact hood cushion
and accessories(bridle, support devices)!

Carefully apply grease such as Moly Grease
129 by brush to all unpainted parts (including
the holes in the end ring, upper and lower
cylinder)

Assemble the Diesel pile hammer and all
transport safety devices! Follow the assembly
information in Chapter 12 “Servicing and
troubleshooting™ as well as Chapter 5.1 “Trans-
port safety devices”}!

Apply arust-inhibiting oil to all metal tolsin
the tool chest!
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Maintenance

11. Maintenance

A danger

Maintenancework mustbe carried out by quali-
fied and authorized experts!

Place the Diesel pile hammer out of operation
prior to carrying out any maintenance work!
Make sure the unit cannot be put into operation
by other persons during maintenance work!
Danger to life!

Use a height safety device to prevent a fall (man-
datory at a lead height of above 16 feet (S meters),
see Chapter 7.4 “Installation of safety devices”)!
Danger of a fall!

'y fin W e
AR R T T L e e e

Do not touch the Diesel pile hammer after op-
eration! Danger of burns! Let hot components cool
down sufficiently!

You must wear a hard hat, safety gloves, safety
boots and suitable work clothes. You must wear a
lifesaving vest when working above a water
surface!

Lubricant)* Specification Temperature range Recommendation )**
EQ-20 CDmotor oil ~10°Cto+135°C Fora low-smoke combustion
SAE 20W-20
EO40 CD motor oil +25°Cto+350°C MC1{BEL-RAY)
SAE40 EXXON Special 2-T Motor Oil
DEA Sprint S2T
EC-30 CD motor oi! -10°Cto+50°C Texaco Motex 2T
SAE 50
LUB-D Specizal lubricant All year Almaso] 1250 High temp,,
BEL-RAY (Pilecc part No.93551)
Molylube 126 EP Grease 2, Molylube 26 HD,
Molycote FB 180, TRC Moly high temp., Roco MHT.
Texando FO20, Mobilith SHC 460,
DEA Spectron FO20, 238 Moly Ultra Supreme
{Schaeffer, Pileco, USA) or similar
SP-F Additional lubricant | All year BEL-RAY Molylube Friction Modifler
(DELMAG Order No.89120)

»” Short designation by the Main Association of the
German Building Industry

y**  Lubricants were selected especially for DELMAG
Diesel pile hammers after extensive tests.

Operating Instructions for Pile Hammers D5-43 through D100-13

Q  Appliesall the time
(O  Additional for hard pile-driving work

(0  Additonal fordriving batter piles



Maintenance

Maintenance work

Material
{See Page 11-1)

Maintenance interval

Daily prior to startup
Daily after shutoff
Every 30 minutes
Every 2 hours
Oncea week

Once a month

When required

Every hour

Tightening of all screws and bolts on the cylinder end ring and upper
cylinder section, fuel control pump, lubricant pump, injection valve cover,
guide sleeves and guide strips. See Chapter 12.2 “Screwed/bolted
connections”!

a1

Check for wear at guide sieeves for the Diesel pile hammer, guide strips o
the wripping device and guides for the pile helmet. See Chapter 12.3

Check for wear at damping rings. See Chapter 12.9

Check for wear at wear sirips on the leads . Weld a ftat bar as
reinforcement, when the thickness of the wear strips is less than 2mm! Seq
Chapter 2.3 “Guides™!

Check the operating mode of the tripping device. See Chapter 12.4
“Tripping device™!

Lubricate the wear strips on the leads

Muitipurpose grease
conlaining MoS2

Lubricate the impact block and cylinder end ring {generally 5 strokes per
grease nipple with a grease gun; 10 strokes for heavy pile-driving work).
Impact block mustbe in place! See Chapter 12,7 *Grease nipple™

LUB-D

Lubricate the ripping device (5 strokes per grease nipple with a grease
gun). See Chapter 12.7 “Grease nipple” and Chapter 12.4“Tripping
device”! :

LUB-D

Lubricate the upper cylinder section (10 sookes per grease nipple with a
grease gun). See Chapter 2.7 “Grease nipple”.

LUB.D for a batter
of more than 1010,
add 5% SP-F

Check the degree of overlapping of the catch between the Diesel pile
hammer and the tripping device over the whole lead length. See Chapter
12.4 " Tripping device”!

Check the reference value for the fuel control pump. See Chapter 12.5
"Pumps™

Check the upper cylinder section for a uniform ot film. See Chaprer 2.3
;ipumpsi‘!

Check all cables (Driving cables, piie cables, pile helmet cables, pulling
cables for the fuel control pump and tripping device ...} for damage and

replace, ifrequired. See Chapter 3.2 (Transport cables™

Clean the fuel and lubricant filters. See Chapter 12.6 “Filters”™!

Clean the combustion chamber. See Chapter 8.8 “Clean the combustion

Ll

chamber

Clean the Diesel pile hammer and attached components.

Disassemble and clean the fuel control and lubricant pumps. See Chapter]
[2.53"Pumps”!

Replenish the fuel tank. See Chapter 8.4 “Bringing the Diesel pile hammer
and the pile helmet into the operating position” for the mixing ratio.

Fuel in accordance
with Appendix A3
“Appiicable fuels”

Replenish the lubricant tank {with each filling of the gas tank}.

AS a unclien of the
temperature; EQ-20/
40450
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Servicing and trouble shooting

12. Servicing and troubleshooting

Maintenance and repair work must be carried
out by qualified and authorized experts!

Place the Diesel pile hammer out of operation
prior to carrying out any maintenance and re-
pair work! Make sure the unit cannot be put
into operation by other persons during mainte-
pance and repair work! Danger to life!

Use a height safety device to prevent a fall
(mandatory at a lead height of above 16 feet
(5 meters),see Chapter 7.4 “Installationof safety
devices™)! Danger of a fall!

12.1 Troubleshooting

Do not touch the Diesel pile hammer after op-
eration! Danger of burns! Let hot components
cool down sufficiently!

You must wear a hard hat, safety gloves, safety
boots and suitable work clothes. You must wear
a lifesaving vest when working above a water
surface!

Problem Possible cause Symptoms Fault / Remedy
Diesel pile Compression Impact block drops quickly Defective or stuck piston rings (Replace as
hammer too low when lifting the Diesel per Chapter 12.10 "Piston and
does not start pile hammer impact block rings™).
Strong blowing effect at
impact biock Insufficient {ubrication at impact head or
piston {Maintain lubrication and
Afier dropping and without a | Jubrication intervals as indicated in
fuel supply, piston Chapter |1 “Maintenance”).
does bounce at least three
times and then sink slowly
Grooves in lower cylinder
section below exhaust
opening
Replace defective or worn parts or
Damaged cvlinder sleeves have repairs made by a
DELMAG-authorized repair shop.
Inside of lower cylinder
section is not round
Low soil Soft soil, light or Drop piston several times {cold blows)
resistance pointed or narrow until there is a sufficient penetration
materiaj to be driven, resistance.
pile runs

Operating Instructions for Pile Hammers D5-43 through D100-13
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Servicing and trouble shooting

Black smoke (—> oil
and/or grease in the
combustion chamber}

White smoke (—> water in
combustion chamber)

Problem Possible cause Symptoms Fault / Remedy
Diesel pile Qil, grease or water [ Dull scund, when piston

hammer does in combustion impacts the impact block

not start chamber

Clean combustion chamber
{See Chapter 8.8 “Clean
combustion chamber™}.

Fuel problems

Duil sound, when piston
hits the impact bleck, black
smoke (—> too much fuel}

Leaking relief valve (Replace relief valve,
clean combustion chamber, see Chapter 8.8
“Clean combustion chamber”).

No smoke or lintle gray
smoke (~—> too littie fuel)

Alr in fizel control pump
(Ventilation see Chapter
8.7 “Fuei supply conol™)

Selected setting of fuel contrel pump is too
low (select higher setting, possibly
intermediate pumping and activate shutoff
valve several times, see Chapter 8.7 “Fuel
supply control™).

Fuel control pump is not working (cleaning
and setting as indicated in Chapter 12.3
i(Pumps)‘)l

Clogged ventilation opening at tank screw
plug {(clean).

Defective check valve, suction valve,
injection valves or shutoff valve (replace).

Damaged or ¢clogged fuel lines {replace or
clean).

Dirty fuel tank (clean).

Dirty fuel fiiter {clean as indicated in
Chapter 12.6 “Filters™).

White smoke

Water ir fuel (clean fuei tank, fuel filter
and fuel lines, clean combustion chamber,
see Chapter 8.8 “Clean combustion
chamber’™).

Operating Instructions for Pile Hammers D5-43 through D100-13
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Servicing and trouble shooting

Problem Possible cause Symptoms Fault / Remedy

Diesel pile Fuel problems Black smeke {—> too Defective check valve, suction valve
hammer runs much fuel) ot shutoff vaive at fuel control pump
irregularly {replace defective valve, see Chapter 12.5
(See “Diesel Only lirtle gray smoke “Pumps”, clean combustion chamber, see
pile hammer {—> too little fuel) Chapter 8.8 “Clean combustion chamber™).

does not stant™}
Pump element installed in reverse position,

supply opening must be at the top (install in
correct position, see Chapter 12.5 “pumps™).

Sticking pump element, pump lever or guide
sieeve or the setting value at the pump lever
has been changed (See Chapter 12.5
*Pumps™).

Defective pressure unit in fuel control pump
{Replace as indicated in Chapter 12.5
“Pumps“)_

Damaged or clogged injection valves or
fuel lines {replace or clean).

Clogged ventilation hole at tank screw plug
(clean).

Dirty fuel filter {¢lean as indicated in
Chapter 12.6 “Filter™).

White or black smoke Water in fuel (clean fuel tank, fuel filter

{~> watet or dirt in fued) and fuel lines, clean combustion chamber as
indicated in Chapter 8.8 “Clean combustion
chamber™)

Dirty fuel tank (clean)

Lack of Impact block gets stuck Too little or incorrect lubricant
lubrication in cylinder or end ring {use lubricant and maintain lubrication
intervals as indicated in Chapter 11
“Maintenance™).

Mechanical Darnage to impact areas Machine impact areas
damage of piston or impact
block
Stuck or broken piston Repiace defective piston rings
rings {See Chapter 12,10 *Pisten and impact block
rings™.
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Servicing and trouble shooting

device does not
lift the piston

at tatch lever

Bent latch lever

Damaged bearing, bolts or
straps at tripping device or
bent clamping pins

Piston is not
carried atong

Rounded edges at piston
lifting groove or at latch

Bent or broken flat spring
at tripping device

Problem Possible cause Symptoms Fault / Remedy
Diesel pite Mechanical damage Damaged or deformed Replace defective or worn parts or
hammer runs upper cylinder section have a DELMAG-authorized repair
irregularly shop carry out the necessary repair
Worn cylinder or work.
piston (not round)
Changing soil Material to be driven Make adjustments during the
conditions penetrates at different rates pile-driving by regulating the fuel
controt pump (See Chapter 8.7 “Fuel
supply controi™}.
Tripping Piston is not latched | Broken tension sieeves Replace defective or worn parts (See

Chapter 12.4 “Tripping device”).

Loose flat spring screws

Tighten screws!

Worn guide strips or
guide sleeves

Immediately replace worn guide
parts (See Chapter 12.3 “Guides™ Repair
lead!).

Tripping
device does
not lift

the Diesel
pile hammer

Cam of the tripping
device dees not
grasp below the
latches at the
Diesel pile hammer

Lack of lubrication at the
tatch of the tripping device

Lubricate (Lubricant and lubrication
intervals as indicated in Chapter 1
“Maintenance™).

Broken torsion spring at the
latch of the wipping device

Replacement (See Chapter [2.4
“Tripping device™).

Operating Instructions for Pile Hammers D5-43 through D100-13
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Screwed/bolted connections

12.2

Screwed/bolted connections

Tighten all screwed or bolted connections again
daily prior to the pile-driving work and then after

every

PN N S NV )

two hours of operation at the

Upper cylinder extension
Upper cylinder
Lubrication pump

Fuel control pump
injection valve cover
Cylinder end ring
Harrymer guides

Gude gibs

Maintain the torque values indicated in the table
below.

Immediately replace overtightened screws with
new ones of the same strength! The Diesel pile
hammer cannot be operated safely with loose
or overtightened screws!

Follow the safety instructions indicated at the
beginning of Chapter 12 “Servicingand trouble-

shooting™!
Bolt torque values
Type
Pos. Description D5 to D12 to D25 to D36 to D80 and
Na. DS | D19 D30 D46 D62 D160
| | Uppercylinder
extension 333 ft.lbs 1106 fi.lbs
2 | Uppercyiinder
10 | Lubncanon pump
12 | Fuel control pump 206 ft.lbs
13 |Injection valve cover
t7 | Cylinder end ring 1106 tt.lbs
22 | Hammer guides 553 ftlbs 737 f.lbs [ 1106 ft.1bs
41 | Guide gibs 369 ftlbs | 428ttlbs | 333 fibs 295 ft.lbs

Operating Instructions for Pile Hammers D5-43 through D100-13
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Guiding devices

12.3 Guides

Prior to the driving of piles, it will be necessary to
check the wear of the

@  Guide sleeves of the Diesel ptle hammer
®  Guide strips of the tripping device
®  Guides of the pile helmet

®  Wear sirips along the whole lead length!

Prior to the driving of piles, the wear strips must
be tubricated daily with a MoS,-containing multi-
purpose grease along the whole lead length!

Worn guide parts must be replaced immedi-
ately! Wear strips at the lead that are too thin
must be reinforced immediately! If this is not
done, the Diesel pile hammer, impact block or
tripping device may jump out of the guides!
Danger of crash!

Use only DELMAG spare parts! We cannot
guarantee the safe operation of the Diesel pile
hammer when other spare parts are used!

Follow the safety instructions indicated at the
beginning of Chapter 12 “Servicingand trouble-
shooting”!

The play for the guide sieeves and guide stnips shall
not exceed 1/4" or 9/32" (6 mm or 7 mm) {See
ilustration on right). When it exceeds the above
values, the guide sleeves and guide strips must be
replaced immediately!

The wear strips must have a minimum thickness
of 5/64" (2 mm) along the whole lead length (See
illusiration on left). When they are thinner, the
guide strips must be “reinforced” by welding flat
bars to them!

Lead form

0 oW
\/

Thickness of wear
strips: 5/64"
(2 mm) minimum

Play of guide sleeves
or guide strips: 1/4"
{6 mm) maximum

-.—.,-,...l...—-——. —

Lead form

Maximum 9/32" (7 mm)
play for guide sleeves or
guide strips
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Tripping device

12.4 Tripping device

The following items must be checked daily prior
to the driving of the piles and when problems are
suspected:

®  The proper functioning of the latch and the
inpping mechanism of the tripping device

® The degree of overlapping between the
Diesel pilehammerand trippingdevice along
the whole lead length

®  The play in the guides of the tripping device

Lubricate the tripping device weekly with LUB D
{3 strokes with a grease gun per grease nipple)!

Danger

Do not operate the Diesel pile hammer, when
the tripping device does not function properly
or the overlapping distance between the Diesel
pile hammerand the tripping deviceis too short!
Danger of crash!

O :
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Warning

Worn guide strips must be replaced immedi-
ately! When this is not done, the tripping de-
vice may jump out of the guide! Danger of crash!

@

Use only DELMAG spare parts! We cannot
guarantee a proper functioning of the tripping
device when other spare parts are used!

Follow the safety instructions indicated at the
beginning of Chapter 12 “Servicingand trouble-
shooting”!

Along the whole lead length, the overlap of the
latches between the Diesel pile hammer and the
tripping device must be at least 9/16" (15 mm)
greater than the play of the guide strips (See
Chapter 12.3 “Guides™)!

The play of the guide strips must be less than 1/
4" or /32" (6 mm or 7 mm) {See Chapter 12.3
“Guides™). If this is not the case, the guide strips
must be replaced immediately?

Minimum overlap

+ guide sleeve play
+ guide strip play

9/16" (15mm)
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Operational test

Testing the proper operation

The tripping device is considered inoperative,
when one of the following criteria is not met:

1

2]

Lad

Operating Instructions for Pile Hammers D5-43 through D100-13

Lower the tripping device (See Chapter 8.6
“Tripping device”)!

Make sure the tmp cam lever (A5} is pushed up
when the tripping device impacts the lower
support device (9)! At the same time, pawl (A4}
must swing out flly and must lock!

Check the tension and the screw connection
of the flat spring!

Pull down on the cabie at lever (A2)! The driving
pin{A3) must fully reach its end position!

Release the cable at lever {A2)! The driving pmn
(A3) must swing out fully (horizontal position)!

Check the proper functioning of the guide
pulleys!

Check the tripping device for wear!
Particularly the pawi (A4) with straps and boits
as well as the driving pin (A3) should not be
rounded or exhibit visible wear!
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Pumps - Disassembly and cleaning of pumps

12.5 Pumps

Y )

Problems with the fuel or lubricant system must
be remedied immediately! Such problems pose an
increased fire risk and may cause the destruction
of the Diesel pile hammer!

Use only DELMAG spare parts! We cannot guar-
antee a proper functioning of the tripping device
when other spare parts are used!

Follow the safety instructions indicated at the be-
ginning of Chapter 12 “Servicing and troubleshoot-
ing”!

Disassembly and cleaning of pumps

The fuel control pump and fubrication pumnp shall
be disassembled and cleaned when necessary (See
spare parts list)! Remove all paraffin and dirt resi-
dues! Make sure all moving parts move easily!
Replace wom and defective parts! The following
steps are needed to install the sealing surfaces:

I Carefully remove any grease from the seal-
ing surfaces as well as from the support sur-
face between the fuel control pump and the
upper cvlinder section! Use a suitable grease
remover! Let the grease remover evaporate

fully.

2. Brush “Hylomar SQ32H” (See table for
properties) evenly on the sealing surfaces,
leaving no bubbles! One tube of “Hylomar
SQ32H" is contained in the tool chest.

Let the sealing drv for approximately 10 to
13 minutes!

L
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4. Install the sealing surfaces!
5. Check for leaks!

The sealing surfaces can be separated and joined
without applying a new sealing mass up to three
times. No foreign material should be left on the
sealing mass!

Properties of Hylomar SQ32H

Base Polyester/urethane mixture
Flash point No flash point
Storage period Indefinitely

Temperature =50 °Cto 300 °C

resistance

Application approx. 12 mg/cm’

quantity

Lubricant pump

Alfter each 30 minutes of pile-driving work, check
that the upper cylinder section is properly supgplied
with the lubricant! The upper cviinder section must
be covered with a uniform thin lubricant fitm! The
following should be ¢hecked as well:

[s the lubricant tank empty?

Are the lubricant lines clogged or defective?

Is the pump lever worn?

® s the lubricant pump contaminated or de-
fective?

Operate the Diesel pile hammer only after the
problems have been remedied!

Use a motor oil for the appropriate temperature
range (See Chapter 11 “Maintenance™)!

12-9



Fuel control pump

Fuel control pump

The control dimension at the fuel control pump is
significant for the fuel quantity supplied with each
stroke. A dimension that is too long causes an ex-
cessive fuel supply to the Diesel pile hammer. Ac-
cordingly, there is the risk of the piston jumping
into the catch groove. When the control dimension
is too small {e.g., due to wear at the pump lever or
guide sleeve), the fuel supply will be too low. The
Diesel pile hammer is thus unable to reach the
maximum blow energy.

Check the control dimension of the fuel control
pump as required. Reset the conwol dimension
when it deviates from the nominal dimension!

1. Set the fuel control pump to setting “47(full
load)! To do so, jerk on the nght controlropes

Control dimension

"

L

Shim “Controi Jumens
(Order No.}  :sion change
33 mmdick . ..
(97332) |0.75 mm
0,4 myn dick |
(97348) 1,00 mm
0.5 mm dick |, 55
(97333) 122
0,6 mm dick I 50
(97334) v mm
Shim
Mushrgom

often as required!
2. Measure the control dimension {See iltus- 1
tration). ]
3. Compare the measured control dimension /
with the nominal dimension (See table be- s
fow}
Type Control - Supply quantity | Fuetcontrol | Injectionvalve Pumpelement
: dimension ! atfullload | pump : Number | Order Diam. %Order
 {mm) " {cm¥stroke) i OrderNo. i ‘ No. (mm) i No.
D543 . 54070 . 096 130877 | lizwse | o L 130067
D6-32 o s L 180 10499 i 13 | 124300
o, R 41865 | 14 2903
D232 0% 20 | 122469 ' |15 | 122470
DI632 53,59 1 240 | 104678 G | 44013
Dig<2 | 546 | 554 i 105758 N . 19 | 44027
DS e 30 ! 108730 ; 20 66522
D30-3233 470 03172 : l - 65528
D56-3233 . 340 i 565 105731 P f 63801 24 £ 64804
D46-32/33 545 715 105202 7 7 ' 64813
D222 1 335% g0 100259 2 31 67218
D8O-23 | . s L 1050 66948 104675 » 67207
DI00-13 330 {1250 103964 ¢ 35 14655

Operating Instructions for Pile Hammers D5-43 through D100-13
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Filter

4. The control dimension must be reset, when
the measured control dimension is not within
the tolerance. This is achieved by changing
the number and thickness of the shims
between the pressure section and the
mushroom! It is generally sufficient to re-
move one shim or to use a thinner shim. The
pump lever is worm, when it is no longer
possible to remove shims. In that case,
-replace the pump lever and reset the
contrel dimension!

3. Check the injection valve! The pistons in the
injection valves must move smoothly and
close well. Replace the injection valves when
this is not the case!

Caution

Never grind the pressure section or mushroom!

The supplied fuel quantity can be measured directly
with the DELMAG test unit for fuel control pumps
(Special accessory; Order No. 63417) (See Appen-
dix A2 “Accessories”™).

12.6 Filter

S

Follow the safety instructions indicated at the
beginning of Chapter 12 “Servicingand trouble-
shooting”!

When required, clean the filter of the fuel and lu-
bricant tanks as described below:

. Drain the fuel tank!
2. Pull the fuel line from the filter nozzle!

3. Unscrew the filter nozzle!

Clean the filter insert!

Screw the filter nozzle back in!

Push the fuel line again on the filter nozzie!
Fill the fuel tank!

Check the fiiter nozzle for leaks!

Clean the filter of the lubricant tank in the
same manner!
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Grease nipple

12.7 Grease nipple

Caution

Be careful when working on a hot Diesel pile
hammer! Do not touch hot components! Dan-
ger of burns!

&5

The grease nipples and lubrication openings must
be free of dirt and carbonization and must allow a
free flow for the lubricant. Clogged grease nipples
must be replaced!

Pump fresh grease again in the grease nipples of
the impact head, cylinder end ring and upper cyl-
inder section after shutting off the Diesel pile ham-
mer! This prevents a carbonization of the grease
located in the hot grease nipple!

12.8 Catch groove and
piston catch ring

The material to be driven penetrates slowly in par-
ticularly solid soil or in the case of a very blunt
pile. In such a case, the drop height of the impact
hammer may continue to increase. You must, in a
timely manner, reduce the fuel supply to prevent
the piston catch ring from bouncing into the catch
groove of the upper cylinder section (See Chapter
8.7 “Fuel supply control™)!

The operation of the Diesel pile hammer must be
discontinued 1mmediately, when the piston catch
ring has bounced into the catch groove of the up-
per cylinder section! Check the catch groove and
the piston catch ring! Both must always be in per-
fect condition. Machine a damaged catch groove!
Replace damaged piston catch rings!

Operating Instructions for Pile Hammers D5-43 through D100-13

The Diesel pile hammer must not be operated
with a damaged catch groove!

Catch groove

piston catch
nng

D5 throughD12

Upper end
ring

Catch groove

piston catch
ring

D16 through D100
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Damping rings

12.9 Damping rings

Damping rings are componentssubject to wear. The
service life of damping rings (operating houwrs to
wear) can vary tremendously. The service life of
the damping rings is a function of

® the type of pile-driving work,

®  the number of strokes per minute,

o

AL TR

®  the quality of the maintenance work,

®  outside effects (weather, dirt ...)

Worn or damaged damping rings shall be replaced

as described below:

6.  Attach the supplied installation plates to the
two-piece cylinder end ring (17)!

7. Screw the installation bolts in the lower
cylinder section {15)!

Follow the safety instructions indicated at the

beginningof Chapter 12 “Servicingand trouble- 8. Unscrew ali expansion screws of the cylin-

shooting”! derend ring {1 7)1 Keep the expansion screws
at a safe place!

1. Let the Diesel pile hammer rest on the im-

pact block {(19)! Installation 'y |

bolts

2. Remove the impact block safety device, if

Lift the Diesel pile hammer unti! the impact (nstallation

block (19} is fully extended! Secure the olae |
Diesel pile hammer against a falline down g
{See Chapter 7.4 “Installation of the safety 17 =

devices™)!

.l

4. Usinga screwdriver, push the two-piece outer d te e N

damping ring (18) out of the groove! Keep 19
the loose metal guard for the later installation!

Work steps 5 through 19 can be ignored, / A\
when it is necessary to replace only the two- l I
ptece outer damping ring {18}.

9. Remove the cylinder end ring (17)f To do
Secure the impact block (19} with wedges 0, screw four expansion screws in the re-
against a tilting toward the pile heimet!

N
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Damping rings

spective threads (See illustration)! The width
is restricted by the installation bolts.

pal e
.L C, Instailation
1

ﬁ©_ _@FJ [ bols

[nstaliation
plate

|

The piston rings remain in the cylinder!

Secure the Diesel pile hammer against a
falling down (See Chapter 7.4 “Installation

of the safety devices™)!

17. Remove the four thrust screws!

10.  Letthe Dieselpile harmmer rest on the impact 18. Screw all expansion screws back in the
block flange! cylinderendring (17)! Followthe torque data
(See Chapter 12.2 *Screwed/bolted connec-
11.  Unscrew the installation bolts from the lower tions” )!
cylinder section (13}

19. Remove the installation plates!
12, Pull the Diesel ptle harnmer upward until the

inner damping ring (29) is easy to replace! p %

Secure the Diesel pile hammer against a
falling down (See Chapter 7.4 “Installation
of the safety devices”)!

15

13. Replace the inner damping ring (29}

14.  Letthe Diesel pile hammer rest on the impact 17

block flange (15)!

15. Screw the installation bolts in the lower 18
cylinder section (13)! 19

16.  Lift the Diesel pile hammer until the impact /- \
block (19) is fully extended! I
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Piston and impact block rings

20.  Place a new two-piece outer damping ring
(18) on the impact block flange!

21, Place the metal guards indicated in work step
4 on the two-piece outer damping ring {18)}!

22.  Lower the Diesel pile hammer! With its self-
weight, the Diesel pile hammer presses the
two-piece outer damping ring (18) into the
groove.

21

12.10 Piston and impact block rings

Worn or damaged piston or impact block rings must
be replaced as indicated below:

Follow the safety instructions indicated at the
beginningof Chapter 12 “Servicingand trouble-
shooting”!)

With Diesel pile hammers of the types D16 through
D46, it will be possible to pull the piston upward
and out after disassembling the upper end ring.
Work steps 18. and 23. Change accordingly!

I. through 11.
Execute the work steps as indicated in
Chapter f2.9 “Damping rings”™!

12, Lift the Diesel pile hammer approximately 3
feet (1 meter)! The cylinder end ring (17) is
kept together with the installation plates and
remains on the impact head flange.

Secure the Diesel pile hammer against a
falling down (See Chapter 7.4 “Installation
of the safetv devices™)!

Approx. 3 feet

== {1 meter)
3

|
L’ Instaliasion plate
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Piston and impact block rings

13,

Pull the piston (26} upward with the heip of
the tripping device and stop just prior to
reaching the upper stop (21) (See Chapter 8.6
“Tripping device”)!

The catch lever (AS) must not touch the upper
stop (21)! This may cause a release of the piston
(26) and it may thus come crashing down! Danger
of an accident!

14,

13.

16.

17.

18.

15.

Operating Instructions for Pile Hammers D5-43 through D100-13

Screw the supplied ring screw into the
piston (26)!

Attach a suitable steel cable to the ring screw
and the lifting equipment!

Lift  the - piston  approximately
2 inches (5 cm)!

Push the catch lever (AS) down by hand!

Lower the piston until all piston rings are
easily accessible!

Remove the piston and impact block rings
using special piston ring installation pliers
{(inciuded with the tool chest)!

Carefully clean the piston and impact block
ring grooves and apply the special grease
LUB-D (See Chapter 11 “Maintenance™)!

[nstall the new piston and impact block rings
using the special pistonring installation pliers
(included with the tool chest)!

Place the supplied piston ring installation
strap around the piston rings!

Carefully pull the piston upward until you
are able to push the catch (A4) into the groove
of the piston (26) by pressing the catch lever
(A3) upward by hand.

I G

|
|

f@

21

26
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Piston and impact block rings

AS

Push catch lever
downward by
hand

Piston ring pliers for Diesel
pile hammers D3 through
D19

Piston ring pliers for Diesel
pile hammers D25 through
Di0o
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Piston and impact block rings

AN HIETE

A3

19
17
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Piston ring
installation
strap

Make sure the piston ring instaliation strap does
not get stuck, when the piston (26) is lifted im0
the cylinder!

Let the piston (26) rest on the catch {Ad)!

Remove the cable and ring screw from the
piston (26)!

Lower the piston (26} to the lower Stop using
the tripping device (See Chapter 8.6
“Tripping device™)!
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Piston and impact block rings

Place the piston ring installationstrap around
the impact block (19)!

Slightly raise the Diesel pile hammer to
unlatch the tripping device! Then lower the

Diesel pile hammer! Guide the impact block

(19) during said phase! Make sure the piston
installation strap is not compressed on the
cvlinder end ring (17) (Stop the downward
movement at the appropriate time)!

R e )

® i ©
0 iz / . .
= | 4 Pistonnng
x installation
5 strap
i
"}i’ i 17
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29, Remove the piston ring installation strap!

30. Install the inner and outer damping rings {See
Chapter 12.9 “Damping rings”, work steps
13. through 22.)!

The Diesel pile hammers of the types D16
through D46 may be operated oaly with the up-
per end ring or the extension of the upper cylin-
der section in place! Danger of an accident!
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Compression

12.11 Compression

Starting difficulties may be caused by a compres-
sion that is too low. A major decrease in the com-
pression during the pile-driviag work will cause
the piston to reach lower and lower heights. The
Diesel pile hammer will stop in the extreme case.

The compression can be checked as described be-
low:

You must wear a hard hat, ear plugs, safety
gogales, safety gloves, safety boots and suitable
work clothes!

1. Place the Diesel pile hammer on a hard pite
or a test stand!

9 Set the fuel control pump to seiting “0”!
To do 50, jerk the left control rope as often as
required (See Chapter 8.7 “Fuel supply
control” )}

Pull the piston upward until it trips (See Chapter
8.6 “Tripping device™)!

Led

4. Watch the piston! Compression is
sufficient when the piston bounces after
impacting the impact head and comes to rest
after at least another three upward and
downward movements.
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Causes for a compression that is too low:
®  Defective or stuck piston rings;

@® Insufficient lubrication of impact block or
piston;

®  Grooves in the lower cylinder section below
the exhaust openings;

Damaged cylinder bushings;

Inside diameter of the lower cylinder section
is not round;

@®  The pile “runs” (soft soil; light, pointed and
narrow material to be driven).

Replace the defective components (See Chaprer 12
“Servicing and troubleshooting”)! Lubricate the
impact block and piston in accordance with the
maintenance schedule (See Chapter 11 “Mainte-
nance’ )}

The following steps are helpful in case of a
“running” pile:

Starting difficulties: Let the piston drop several
times with the fuel supply shutoff (Setting "07)
{cold blows) until the penetration resistance is suf-
ficient for the starting.
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Steel cables

12.12 Steel cables

Follow the instructions of Chapter 5.2 “Trans-
port cables™!
g ——
Visually inspect the steel cables in accordance with
DIN 15020, Page 2, prior to each use. This pre-

vents accidental breaks. Check the cables for pos-
sible damage (See Chapter 5.2 “Transport cables™)
and for corrosive effects!

Placing and coiling

Avoid sharp edges and kinks! Watch for shifts in
the individual strands! This applies in particular to
non-twisting steel cables!

Make sure no loops are formed when rolling off
the cable! Breakouts are formed when loops are
pulled together! Such a cable cannot be used. For
that reason, the cable should never be pulled later-
ally from the tee!l or spool; coil or roll it off {see
tllustration)!

Cable care

Steel cables must be stored in a dry area that is free
of sand and soil! This prevents corrosion and fric-
tion wear. Clean the steel cables and all parts, with
which they come into contact (cable drums etc.)!

Regularly apply grease to the steei cables!
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Other starting device for the Diesel pile hammers

A2 Accessories
A2.1 @ Other starting device for the
Diesel pile hammers

. T

. LT

Read and observe the operating instructions “Die-
sel Pile hammers” as well as all safety instruc-
tions containedin them!

Ether must be handled carefully! Take appropri-
qte measures to prevent a spilling, igniting, in-
haling and swallowing as well as contact with skin
and eves! Ether should never be stored in con-
‘tainers for foodstuffl Danger to life!

Y{ode of operation

The ether starting device is used to injectan adjust-
able ether quantity into the cylinder ofthe Diesel pile
hammer. The Diesel pile hammer will thus start gasier
(See Chapter 8.9 “Starting and Control”.) The stan-
dard mipping height is not sufficient to start the Diesel
pile hammer under unfavorable conditions (fow tem-
perature, driving of batter piles atalarge batter). In
these cases, the starting of the Diesel pile hammer will
become possible with the ether starting device. Be-
cause of its low self-ignition temperature, the etheris
used to achieve an ignition and to have the released
piston raised to g sufficient height due to its explosion
power. During the drop, the piston will then be ableto
sufficiently compress and ignite the injected fuel.

Installation

|, Remove the protective cap at the screw-in
nozzie of the ether tank (B1)!

3. Screw the ether valve (B2) in!

1.2

Weld the suppiied plate (B4) to the flange of the
upper cylinder . The plate (B4) must be vertical
below the ether vaive (B2)! The plate isusedto
guide the cable.
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Guide the supplied cable (B12) through the plate
(B4)!

Artach the upper cable end to the ether valve

(B2)!

Turn the screw-in nozzle (B8) into the lower
cylinder!

Push the screw cap (B 10} and the cutting rng
(B9) onto the supplied elbow (Bi1)!
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Other starting device for the Diesel pile hammers

8 Screw the screw cap (B10) onto the screw in
nozzle (B8)!

9 Connect the elbow (B11) and the ether valve
(B2) using the connection hose (B3)

10, Secure the two hose ends using the hose clamps

B!

11, Attachthe connectionhose (B3)to the flange
of the upper cylinder using the hose clip(B3)!
To achieve this, drill a M8x12/16 thread (M8
thread, 12 mm deep, core hole depth 16 mm)
into the flange of the upper cylinder ! Using an
MS$ screw (B6), attach the connection hose (B3)
and the hoseclip (B3) to it!

12.  Fill the ether tank with ether!

Operation

~ -
Ry e R B T T

Apply only a small ether quantity initially! Oth-
erwise, the piston may bounce into the catch
groove! Danger of accident!

1. Clean the combustion chamber (See Chapter
8.8 “Clean combustion chamber”)!

2 Set the fuel control pump to setting “0” (See
Chapter 8.7 “Fuel supply control”)!

L

Lift the piston to just before the tripping point
(See Chapter 8.6 “Tripping device™)!

4. Open the ether valve by pulling on the cable
(B12) for the periods indicated below:

Type : Opening duration
D35 throughD19 0.5 seconds
D25 through D30 | 1.0seconds
D36 through D46 | 2.0 seconds
D62 through D100 | 2.5 seconds

Operating Instructions for Pile Hammers D5-43 through D100-13

5. Withoutdelay if possible, lift the pistonto the
tripping point (See Chapter 8.6 “Tripping de-
vice”)!

The ether quantity was sufficient, if the piston has
reached the required drop height (Lifting grooveinthe
pistonprotmciesapproximately?.S to39inches(70to
100 cm) beyond the edge of the upper cylinder ).
Ignore work steps 6.and 7. in this case!

6. Liftthe pistonto the tripping point (See Chap-
ter 8.6 “Trippingdevice”)! The ether residues
can be bumed using a “cold blow™.

7. Repeat work steps 3 through 3 and increase
the ether supply in intervals of 0.5 seconds until
the piston reaches the required drop height!
Remember or make a note of the opening dura-
tion used the last tune!

8.  Letthe pistoncome to reston the impact block!

9. Setthe fuel control pump to setting
“4” for anewly placed pile
“3” for an already driven pile

(See Chapter 8.7 “Fuel supply contol}!

10.  Pull the rope for the shut off valve at the fuel
control pump and keep it taut!

11. Repeatwork steps 3. through 3. with the previ-
ously noted opening duration! Immediately let
go of the cable for the shutoffvalveat the fuel
control pump as soon as the piston has bounced
to the upper highest point!

12.  Ifthe Diesel pile hammer still does notstart, work
steps 6. through 12. must be repeated.
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Test stand for fuel control pump

Test unit for the fuel control pumps (Order No.
63417)

Read and observe the operating instructions
“Diesel Pile hammers” as well as all safety in-
structions contained in them!

Fuel must be handled carefuily! Take appropri-
ate measures to prevent a spilling, igniting, in-
haling and swallowing as well as contact with skin
and eves! Fuel should neverbe stored in contain-
ers for foodstuff! Danger to life!

Mode of operation

This test unit for fuel control pumps will enable you to
accurately measure the fuel injection quantity per stroke
(See Chapter 9.2 “Blow energy stages’™) and to make
the adjustment at the fuel control pump (Do notcon-
fuse this with the control dimension! See also Chapter
12.3"Pumps”).

Instailation

Install the test unit for fuel control pumps in accor-
dance with the illustration!

Operation

Observe the instructions and dataindicatedin Chap-
ter 12.5 “Pumps’!

1. Setthe fuel control pump to the setting 0" (See
Chapter 8.7 “Fuel supply control”)!

2. Press the pump lever to stop using the actuating
lever!

Unscrew the adjustment screw until the ad-
justment value is 1 5/8" (42 mm)!

LW}
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Secure the adjustment screw with the help of
the counter nut!

Empty the measuring glass!

Push the actuating lever once to the stop at the
adjustment screw!

Read the injection quantity at the measuring glass
scale!

Compare the injection quantity with the nominal
quantity (See Chapter 9.2 “Blow energy
stages™)! Repeat work steps 2. through 8. when
the deviationsexceed 10%!
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Test stand for fuel control pump

Ventilation line

Fuel line
74 .
2

e 5

P

| [§

Clamp in a vise ~—===9

Pump lever

Actuating lever Adjustment
value: 15/8
* N Use stirup  inches (42 m
{o, .~ toclamp
/ il injection
> y valve to the
holder

Actuating lever
Adjustment screw
Counter nut

Push measuring glass down Pump installation plate

[
until it can be held below the l
injection valve. l

A second holder with mea- \ _/
suring glass is required fora
dual injection system
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Lead profiles, standard dimensions for the diesel pile hammer

Lead profiles, standard dimensions for the Diesel pile hammer

Distance “A" from the center line of Diesel pile hammer to the front edge of the guide (mm)

Lead profile DELMAG lead system Diesel pile hammer type
No.{ Figure M = MH, MD, MS D5 | D6 | D8 | D12| D16} D25 D36| D62| D8O
(MHG, MDG) D19] D30[ D46 D106
i M 2401 (vH 104) 363 B60
MDY 2401 (VD 194)
02 1 H R Y R I T B S
2902 (MD 198) 335 360 {360 | 395
2 30102 465 | 333 | 370
30102 465 | 500
0812/0912
0822/0922
24102 B2y A B REN ) pite
420/421 400 | 440 475 13500
3 0813/0823 560 f360 | 395 | 680
1213
1413/1423
1433
SSCATMHTTZS W55 {40 | 435 130 | o0
35104 300 ;600
4 4304431 600
= M 3705(MH116) 00 [ 500 | 500 | 300 660
al - M 3905 (MH 300) 560 | 560
b 0 e | 600
00 | 700 | 830
3707 500 3500 1660
38107 640
? 39107
3no?
161772117
A
4408 513 | 730
45 130
3
z a0 | 400 | 435 | 435 [ 475
421 special 456 | 500
9
1722 365 | 365 | 365 |do0 | 456 | 330 540
{7z 425 | 425 [ 405 [ 460 {491 | 580 580
1722 ) M5 | 35 1565 138 | 570
18 460 | 460 {425 | 495 | 600
405 | 405 440 | 480
500
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Summaries - Applicable fuel types

A3 Summaries
A3l Applicable fuel types

It is quite common to operate the Diesel pile hammer
with 2 mixture of summer Diesel fuel, winter Diesel
fuel and additives (regular gasoline or engine petro-
leum) as a function of the temperature at the job site
(See Chapter 8.4 “Bringing the Diesel pile hammer
and pile helmet into the operating position”).

The possibilityexists to use alternativefuels to con-
serve fossil fuels and to reduce air pollution. The table
shown below lists the most important properties of
some alternative fuels!

Sovbean oil, refined

®  Suitable as areplacement for Diesel fuel;

®  Has been used in tests as a fuel for the com-
bustion as well as a lubricant to lubricate the
piston;

@  Good and problem-free starting. Starting diffi-
culties only around the freezing point (may re-
quire several starting attempts);

®  No problems during operation;

®  Barely measurable reduction in the output when
compared to Diesel fuel (a decrease of 1-2 blows

Less and brighter smoke; smoke emission in-
creases after a continuous operation of four hours
(However, it is still less than that for Diesel fuel};

The maximum operating temperature 1s reached
quicker than with Diesel fuel;

No conversion is necessary for the pump ele-
ment (same injection quantity as for Diesel fuef);

Diesel pile hammer gets contaminated sooner
(soybean oil is deposited in the form of a rub-
berlike mass); requires more frequent cleaning.

Rape oil, refined (Colza oil)

Suitable as replacement for Diesel fuel;

Problem-free combustion in the Diesel pile ham-
mer despite its higher viscosity,

Good and problem-freestarting. Starting diffi-
culties only around the freezing point (may re-
quire several starting attempts);

No conversion is necessary for the pump ele-
ment (same injection quantity as for Diesel fuel);

Combustion, emission and output as for soybean
otk.

per munute);

Fuel Calorificvalue | Density at 15° Viscosity at 20°C Boiling Temp.
{(MJ/ke) (kg/dm?) {mm>/s) °C)

Diese} fuel 42.5 0.82-0.86 2.0-8.0 175-360
Sovbean oil. refined 40.6 0.92 5.0-5.5 350
Rape oil. refined 377 0.92 67.0 200
Rape oil methvl ester 37.0 0.87-0.88 6.5-5.0 300
Methano! 16.7 0.80 0.7 63
n-butanol 33.1 0.81 3.6 118
kerosene 43.5 0.77-0.83 4.0 170-260
Mixture of 50%
Diesel fuel 50% 37.8 0.83 4.0 170-260
n-butanol
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Summaries - Applicable fuel types

Esterized soybean oil or rape oil

®  Anignition promoter with a corrosion inhibitor

@  Suitable as replacement for Diesel fuel; must be used due to its low ignition power.
@  Lower viscosity than refined plant oils (can thus .
also be used at lower temperatures); Pleasenote that mostignition promotersare poi-
sonous! Follow the respectiveinstructionsissued
@®  Outputreduction of 10% in comparison with by the manufacturer!
refined plant oil;
Kerosene
@  Slighty higher smokeemission than refined plant
oil; @  Suitable as replacement for Diesel fuel;
@  Operating temperature (and thus number of ®  Lower smoke emission than Diesel fuel;
blows) increases suddenly after approximately '
1 hour of operation{best suited for short-term @®  Sameoutput level as Diesel fuel;
applications);
®  Noneedtoconvert pump element (same injec-
®  No need to convert the pump element (same tion quantity as for Diesel fuel).
injection quantity as for Diesel fuel);
Mixture of n-butanol and Diesel fuel
®  Otherwise like refined plant oil.
®  Notsuitable as replacement for Diesel fuel;
Methanol
® Most favorable mixing ratios I:1;
®  Suitable asareplacement for Diesel fuel;
@  Diesel pile hammer starts well whencold; fuelis
®  Completely clean combustion (no smoke, no burned with almost no restdues;
residues), lowest emission values (smog, car-
bon dioxide, ozone, nitrogen oxide); @  Temperatyre increases rapidly; major decrease
in the output; strong increase in emissions.
@®  Consumption twice thatof Diese! fuel. Requires

Operating Instructions for Pile Hammers D5-43 through D100-13

conversion work to install a larger pump element!

Temperature(®*C) L .eseeez=
3se + sommenn”
e I S D D
258 -+ ¢
voigge s e Rape oil, refined

200 - -——- Rape oil methyi ester
wl T Soybean oil, refined
—— Diesel fuel
100 = Kerosene
---—+ Methanol (aicohol)
®7 { . - - - 30% Diesel fuel/50% n-butanol
0 s T T T e Driving time (Hours)
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Reduction factors for different pile helmet cushions

Reduction factors for different pile

helmet cushions Steel plate — gr7o72 Plastic or
I?Ermzedlat\: p]zfies ——r hard plastic

The use of different damping materials achieves differ- :u:ee oratumi- glate; each

ent decreases in the blow force. Some examplesare g 1’3 mm thick thni;:)k mm

given inthe following:

Reduction factor R, = 1.75t0 2
Hard plastic: Resitex Tx40, Novotex
Plastic: Tufnol B 13

Tufnol Vole Brand RCH 1000

Steel plate — =
120 mm wood
Reduction factor R, = 1.0 Reduction factor R, = 2.6
No cushion = max. blow force Wood: Bongossi

Root wood (Beech or similar)

190 mm wood

Reduction factor R, = 1.1 Reduction factor R, =2.8 to 3
Wocd: Bongossi
Root wood (beech or similar)

Steel plate ~ " =F U A Steel cable sections,
Intermediate steel piates ——lacipppon 25-30 mm diameter
12 mm thick with steel core or
Stee! fabric 3 x 30mm
high

120 mm wood

Reduction factor R, = 1.22 (steel cable sections) Reduction factor R, ~ 4.0
Reduction factor R, = 1.42 (steel fabric)

Operating Instructions for Pile Hammers D5-43 through D100-13 A3-3



Correlation between number of blows and drop height

Correlation between number of blows and drop
height

The correlation between the number of blows (num-
ber of blows per minute) and the drop height of the
piston is shown in the diagram below (does notapply
to batter piles).

Number of blows
(Blows/Minute)

60~

38 _‘X
NEA
REE
52 \ 4415

X Drop height (m) =G er of blows)’
50

. N
o] AN
44 \

38 _ :
| | \

t Drop
. height
|

30 ! | | 1 )
10 12 14 16 13 2,0 22 24 26 28 3,0 32 34 36 338 4,86 42

Operating Instructions for Pile Hammers D5-43 through D100-13 A3-4



Correlation between number of blows and drop height

Drop height of DELMAG Diesel pile hammer

60 ;\?:.H.e

59 3:847—

58 3.984

57 4:443

56 \\4.393

53 : \4..&2

54 . 4.654

53 \ 4.8389
\ .

52 ,C.msw-

51 5:280

50 - \ 5474
49 \ 12

© 48 - 6966

§ 47 §236
g & BE3%
3 46 &

g 28
=

“ s

F60F
42 \; 7.884
41 N\-8.288
40 AN 8.723
0 -lg-i
39 9484
\ 597
38 N
37 N 40:245—
36 10.834
35 »—-11.484
34
0.00 2.00 4.00 6.00 8.00 10.00 12.00
Drop height (ft)
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Accessories for diesel pile hammers

Accessories for Diesel pile hammers

The following summary lists the supplied standard
accessoriesas well as optional accessories!

® Standardaccessory

(O  Special accessory (sometimes a standard ac-
cessory, complete delivery on request)

O Optional accessory (supplied on request)

Guides for Diesel pile hammer O
Conversioncomponents for the driv-

ing of batter piles (extension of the up-

per cylinder, extension of the lubrica- O
tion lines, connection elements)

Conversion components to convert se-

ries 32 to series 33 (2 drilled exhaust O
planes)

Complete fuel control pump, hydrau- O
lically regulated

Tripping device @
Tripping device, guided at Diesel pile O
hamumer (with guide strut)

Guide components for tripping

device (guided at Diesel pile hamumer O
with guide strut)

Pile helmet with pile helmet guide and @)
pile helmet cushion

Transport brackets O
Cabie pulley hangers for the tripping O
device for multiple shearing

Tool box @
Lubricants (some supplied with the tool O
box)

Ether starting device O
Test unit for fuel control pump @)
Saximeter (monitor, see short de-

scription on next page)

Operating Instructions for Pile Hammers D5-43 through D100-13
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Saximeter

Saximeter
T Saxieter is a monitor and auxilary unit. [tis avail-
arle as an option. The following funcnions canbede-

sarsined withihe Saximeter:

0  .uiomaticdetectonofhammer blows (altemate:
as entered by pushing a button):

®  Measuring the time intervals between blows:

Calculating the number of blows (blows ger
muwite)

Caleulating the blow energy:

Aid for the evaluation of the actual sedings:

Aid in the detecting of safety Asks.

Showing drop hetght

Operating Instructions for Pile Hammers D5-43 through D100-13
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Sources

Sources

The regulations and standards indicated in these oper-
ating instructions are available from the following
sources:

Accident Prevention Regulations

Carl Heymanns Verlag KG

Luxemburger Strafle 449

50674 Cologne/ Germany

(as well as from the appropriate trade union}

VBG “General Regulations”

VBG40  “Excavators, Loaders and special equip-
ment used for earthwork™

VBG4l  “Pile-driving work”
Pamphlet  “Earthwork equipment”
Regulation *“Safety regulations for work

platforms on pile-driving and
No. 316  drillingequipment”

DIN Regulations
Beuth Verlag GmbH
Burggrafenstralie 4-10
10787 Berlin/ Germany

DIN 15020 “Basic information for cable drives”
Sheet 2
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Form ,Operating instructions have been read and understood! ¢

Form “Operatinginstructionshave been read and understood”

I hereby declare that | have received instructions about the Diesel pile hammer prior to starting wo ri. L have

read and understood the operating instructions, particularly the safety instructions.

Date

Name

Job

Comments

Signature
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