





Functional parts

—
——-—

DM-1215 model

In order for the user to move towards a full understanding of how the machine
works, which is described in detail in the chapter 5, this chapter deals with the
main units and their locations.

CONTROL PANEL
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Cutting head

Vice

The cutting head is the unit that cuts the material. It consists of a cast iron head
on which the following are mounted: the band saw, the blade guide components,
the blade tensioner components, the transmission box and the spindle motor.
The cutting head is restrained in its movements by the articulated joint on the
surface to be cut, and performs a cutting sequence controlled by the cutting head
recall spring and the hydraulic brake.

Handwheel

The vice is the unit that clamps the workpiece in place during cutting; it consists
of a vice support, commonly known as a lead nut, fixed to the work table, and a
lead screw with a slideway on which the mobile jaw is mounted.

The vice is approached to the cutting material manually by handwheel and the
locking is by pneumatic cylinder.

Vice support (lead nut) Fixed platform
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Control Panel

The control panel has a protection rating of IP 54 and contains the electrical
equipment. Access is gained by removing the screws fastening a safety panel,
while the operator’s safety is guaranteed by a key- operated safety switch,
designed to prevent any intentional interference with the unit. In order to remove
the panel from its mounting, the main switch has to be shifted to 0 (OFF), which
automatically cuts off the electrical supply.

Panel fastened by

/ L Jain switch
M E‘:}

Control panel

Fixed work table and turntable

Both the fixed work table and turntable are made from cast- iron. The turntable
constitutes the fulcrum of the cutting head and the machine’s cutting surface,
while the fixed table supports the turntable by means of a 420 mm diameter roller
bearing, preloaded with a thrust bearing. A lubrication circuit inside the bearing
guarantees a long service life and facilitates rotation of the head from right to left
for angled cuts.

Turntable

Lubricator

Fixed work table
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Base

This unit features a large coolant collection surface which conveys the coolant to
a rear tank via the tank cover, and a swarf collection drawer. An electric pump is
housed inside the tank which draws the clean fluid from the filter system.

Coolant spray gun

Tank cover

Electric pump housing

Lubricant/coolant tank

Swarf collection drawer

On the right side there is the refrigerant fluid gun and the removable shaving
collector drawer.
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Safety and accident ~ §
prevention i

The DM- 1215 has been designed and produced in accordance with European
standards. For the correct use of the machine we recommend that the instruc-
tions contained in this chapter are carefully followed.

Use of the machine

The DM- 1215 band saw cutting machine is intended exclusively for cutting
metallic materials, ferrous or non- ferrous, in section or solid.

Other types of material and machining are not compatible with the specific
characteristics of the saw.

The employer is responsible for instructing the personnel who, in turn, are
obliged to inform the operator of any accident risks, safety devices, noise
emission and accident prevention regulations provided for by international
standards and national laws regarding the use of the machine. The operator must
be perfectly aware of the position and function of all the machine’s controls.The
instructions, warnings and accident prevention standards in this manual must be
respected without question by all those concerned.The following definitions are
those provided for by EEC MACHINES DIRECTIVE 2006/42/CE :

= “Danger zone”: any zone in and/or around a machine in which the presence of a
person constitutes a risk for the safety and health of that person.

= “Person exposed”: any person finding himself either completely or partly in a dan-
ger zone.

= “Operator”: the person or persons given the responsibility of installing, operating,
adjusting, maintaining, cleaning, repairing or transporting the machine.

BT The manufacturer declines any responsibility whatsoever, either civil or crimi-
nal, should there be unauthorised interference or replacement of one or more
parts or assemblies on the machine, or if accessories, tools and consumable
materials are used that are different from those recommended by the manu-
facturer itself or if the machine is employed in a plant system and its proper
function is thereby altered.
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General recommendations

LIGHTING

Insufficient lighting for the types of operation envisaged could constitute a safety
hazard for the persons concerned. For this reason, the machine user must provide
lighting in the working area sufficient to eliminate all shadowy areas while also
avoiding any blinding light concentrations. (Reference standard ISO 8995- 89
“Lighting in work environments”).

CONNECTIONS
Check that the power supply cables and pneumatic feed systems comply with the

maximum machine absorption values listed in the “Machine Specification” tables;
replace if necessary.

EARTHING

The installation of the earthing system must comply with the requirements set out
in EN STANDARD 60204- 1:2010.
OPERATOR POSITION

The position of the operator controlling machine operations must be as shown in
the diagram below.
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Recommendations to the operator

FEED ROLLER TABLE

Always wear proper goggles or protective glasses.

Do not use the machine without the guards in position. Replace the poly-
carbonate windows , if subject to corrosion

Do not allow hands or arms to encroach on the cutting zone while the
machine is in operation.

Do not wear oversize clothing with long sleeves, oversize gloves,
bracelets, necklaces or any other object that may become entangled in
the machine during working; long hair must be tied back and bunched.

Always disconnect the power supply to the machine before carrying out
any maintenance work whatsoever, including in the case of abnormal op-
eration of the machine.

Before starting cutting operations, support the material at both ends of
the machine using the support arm - standard, or OPTIONAL acces-
sories such as the feed and discharge roller tables shown in the diagram
below. Before removing the devices supporting and moving the material,
fasten the latter in place using the machine’s clamping devices or other
suitable equipment.

DISCHARGE ROLLER TABLE

mm. 1500 mm. 1500

Any maintenance work on the hydraulic or pneumatic systems must be
carried out only after the pressure in the system has been released.
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The operator must not perform any risky operations or operations not
required for the machining operation under way (e.g. remove swarf or
metal shavings from the machine while cutting).

Remove equipment, tools or any other objects from the cutting zone; al-
ways keep the working area as clean as possible.

Before starting any cutting operations, ensure that the workpiece is se-
curely held in the vice and the machine has been set correctly. A number
of examples of how to clamp different profiles correctly in our machines
are shown below.

Do not use the machine to cut pieces that exceed the capacity of the ma-
chine as listed in the machine specifications.

Never move the machine while it is cutting.

Do not use blades of different sizes to those recommended in the ma-
chine specifications.

When cutting very short pieces, make sure that they are not dragged be-
hind the support shoulder, where they could jam in the blade.

When using the pneumatic vice check that the jaws move right up to and
effectively clamp the workpiece, as the maximum travel is only 6 mm, and
check that the clamping procedure is correct.

When working on the band saw, wear gloves only when handling materi-
als and for tool changing or adjustment operations. Only perform one
operation at a time and do not hold more than one item or operate more
than one device simultaneously. Keep hands as clean as possible.

Warning: if the blade jams in the cut, press the emergency stop push-
button immediately. If this does not free the blade, slowly loosen the
vice, remove the piece and check the blade or blade teeth for breakage.
Replace the blade if necessary.

————
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Before carrying out any repair work on the machine, consult the Hyd-
mech Technical Assistance Service: this can be done through a represen-
tative in the country of use of the machine.

Adjustment of the blade- guide head must only be carried out with the
machine at a standstill.

———

Machine safety devices

This use and maintenance manual is not intended as purely a guide for the use of
the machine in a strictly productive environment, it is instead an instrument
providing information on how to use the machine correctly and safely. The
following standards are those specified by the EEC Committee in the directives
regarding safety of machinery, health and safety at work, personal protection and
safeguarding of the environment. These standards have been applied to the

DM- 1215 band saw.

Reference standards

MACHINE SAFETY

= EEC MACHINES DIRECTIVE 2006/42/CE ;
s EEC directive no. 2014/30/EU “EMC - Electromagnetic Compatibility”;
s EEC Directive No. 2014/35/EU known as “Low voltage directive”.

= EN 13898:2003+ A1:2009 Machine tools - Safety - Sawing machines for cold
metal

= ENISO 12100:2010 ”Safety of machinery - General principles for design - Risk
assessment and risk reduction”.

HEALTH AND SAFETY AT WORK

s EEC Directive No. 80/1107; 83/477;86/188;88/188; 88/642 for the protection of
workers against risks caused by exposure to physical, chemical and biological
agents during working;

= EEC Directive No. 89/391 and Special EEC Directives No. 89/654 and No. 89/655
for improvements in health and safety at work;

= EEC Directive No. 90/394 for the protection of workers against risks deriving from
exposure at work to carcinogenic substances;

s EEC Directive No. 77/576 and No. 79/640 on safety signs at work.

PERSONAL PROTECTION
= EEC Directive No. 89/656 and No. 89/686 on the use of personal protection de-
vices.

ENVIRONMENTAL PROTECTION

= EEC Directive No. 75/442 on waste disposal;
s EEC Directive No. 75/439 on the disposal of used oil.

m  Directive 2015/863/EU on the restriction of the use of certain hazardous sub-
stances in electrical and electronic equipment (RoHS III).
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Protection against accidental contact with the blade

1. Metal guard screwed to the rear blade guide head (machine side);
2. metal guard screwed to the front blade guide head (operator side);

3. front head sliding support: when the head is at maximum aperture, the sup-
port ensures that the blade is covered, leaving free only the part of the blade
engaged in the actual cutting, in accordance with Presidential Decree no.
547/55, art. 108;

4. hinged protective cover over blade, fitted with “removable” closing devices;
5. blade guide plates completely covering the blade teeth;

O-

Electrical equipment

In accordance with Italian standard CEI EN 60204- 1:2010, derived from
European Standard EN 60204- 1:2010:

= Access to electrical control panel limited by screws and panel- lock device,
allowing panel to be opened only after the electricity supply has been turned
off;

= 24 Vac Control voltage for actuators, in accordance with chapter 6 or Euro-
pean Standard “Control and indication circuits”, paragraph 2 “Control Cir-
cuits” sub- section 1 “Preferential voltage values for control circuits”;
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plant short- circuit protection by means of rapid fuses, earthing of all plant
parts connected with work as well as all foreseeable accidental contact; a ther-
mal- magnetic overload cutout switch shuts down the motor;

protection from accidental start- up by a minimum voltage relay in case of
power failure.

Emergency devices

In accordance with Standard EN 60204-1:2010:

Chapter 5 Section 6 Sub- section 1 “Emergency stop device”: «the emergency
stop device immediately stops all the dangerous and other functions of the ma-
chine»;

chapter 6 Section 2 Sub- section 4 Point 7 “Protective guards”: «the removal of
protective guards designed to prevent access to dangerous parts or zones causes the
machine to stop immediately; replacing the guards does not restart the functions,
which must be reset».

...Emergency devices applicable to the DM- 1215:

1.

Emergency stop: a non- return mushroom- head pushbutton, colour red on
yellow background, is located on the control panel of the machine. To release
the pushbutton, the actuator must be rotated 45°. After the emergency situa-
tion has been resolved, the machine must be reset.

Automatic thermal- magnetic cutout switch with thermal- magnetic relay:
the machine auto switch, located on the control panel, has two protection sys-
tems against voltage drops. In the case of a voltage drop, all electrical compo-
nents are disengaged, the machine stops immediately, and automatic restart
when the power supply returns is inhibited. Another function is that of reset-
ting the thermal relay provided to protect against overcurrents.

Pressure contact for monitoring blade tension: the machine stops immedi-
ately if the blade breaks or if the tensioner cylinder pressure drops.

Protective guard for blade: a coded key microswitch is operated if the blade
cover is accidentally or intentionally opened during the machine operating
cycle, immediately shutting down all functions.

479
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Noise level of the machine
Noise can cause hearing damage and represents one the problems faced by many
countries who adopt their own standards. In accordance with the EEC MA-
CHINES DIRECTIVE 2006/42/CE , we are listing the standards that specify noise
levels for machine tools.
The following paragraph explains the modes and the detected sound power and
pressure values released by the sawing machine.
These values comply with norm EN 13898:2003 + A1:2009, EN ISO 12100:2010
and EN ISO 4871:2009,concerning the rules for drawing and presenting a
procedure for noise tests and the declaration and check of sound emission values
by machines and equipment.

Noise level measurement

Noise levels are measured using an instrument known as an Integrator noise-
meter which registers the equivalent continuous acoustic pressure level at the
work station.The damage caused by noise depends on three parameters: level,
frequency and duration. The equivalent level concept Leq combines the three
parameters and supplies just one indication. The Leq is based on the principle of
equal energy, and represents the continuous stationary level containing the same
amount of energy, expressed in dBA, as that actually fluctuating over the same
period of time.This calculation is made automatically by the integrator noise-
meter. The measurements are taken every 60 seconds, in order to obtain a
stabilised value. The reading stays on the display for a sufficient time to enable a
reading to be taken by the operator.Measurements are taken by holding the
instrument at approximately 1 metre from the machine at a height of 1.60 metres
above the platform at the operator’s work station.

Two measurements are taken: the first while the machine operates without cutting
anything, the second while cutting in manual mode.

Noise level values

Machine type Band saw for metal applications
Model DM- 1215
Reference standard ISO 3746

Descriti C 40 steel cut - pipe 50x82 mm
escription | pimetal band 3770x27x0,9 S.GLB Z 5/7

Test 1st Mean sound level (Leq) 72,45 dB (A)
Results Environmental correction (K) 3,84 dB(A)
Peak sound power (Lw) 83,60 dB(A)

Descriprion C 40 steel cut - solid rod 150 mm dia. @
P Bimetal band 3770x27x0,9 M42 Z 3/4

Test 2nd Mean sound level (Leq) 70,33 dB(A)
Results Environmental correction (K) 3,84 dB(A)
Peak sound power (Lw) 81,48 dB(A)

D inti 80 mm diameter solid tube in chromed stainless steel
escriplion 1 pimetal band 3770x27x0,9 S.GLB Z 10/14

Test 3rd Mean sound level (Leq) 71,95 dB(A)
Results Environmental correction (K) 3,84 dB(A)
Peak sound power (Lw) 83,11 dB(A)
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Vibration emission

This sawing machine complies with the norms EN1299 and EN1033, as the
machine vibration emission on the devices controlled by the operator does not
exceed the threshold of 2.5 m/s?

Electromagnetic compatibility

As from 1 January 1996 all electrical and electronic appliances bearing the CE
marking that are sold on the European market must conform to Directive
2014/30/UE e 2014/35/UE and EEC MACHINES DIRECTIVE 2006/42/CE . The
prescriptions regard two specific aspects in particular:

1.

“EMISSIONS: during its operation, the appliance or system must not emit spurious
electromagnetic signals of such magnitude as to contaminate the surrounding
electromagnetic environment beyond clearly prescribed limits”;

“IMMUNITY: the appliance or system must be able to operate correctly even when
it is placed in an electromagnetic environment that is contaminated by disturbances
of defined magnitude”.

The following text contains a list of the applied standards and the results of the
electromagnetic compatibility testing of machine model DM- 1215; Test report
no. 170201.

Emissions

EN 61000- 6- 4 (2002) Electromagnetic Compatibility (EMC) - Generic standard
regarding emissions. Part 6-4: Industrial Environment.

EN 55011 (1999) Industrial, scientific, and medical radio frequency appliances
(ISM). Characteristics of radio frequency disturbance - Limits and methods of
measurement.

EN 50370-1:2005 Electromagnetic compatibility (EMC) - Product family standard
for machine tools - Part 1: Emission

Gate A Freq. (MHz) Q- peak limit (dBuV) Mean value limit (dBuV) Result
A.C. power supply 0.15- 0.5 79 - 73 66 - 60 Complies
input (linear reduction with | (linear reduction with log of fre-
log of frequency) quency)
05-5 73 60
5- 30 73 60
Gate Result
A.C. power supply input Not applicable
Gate Freq. (MHz) Q- peak limit (10 m) Result
(dBuV/m)
Enclosure 30 - 230 40 Complies
230 - 1000 47

Safety and accident prevention
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Immunity

= EN 61000- 6- 2 (2000) Electromagnetic Compatibility (EMC) - Generic standard
on immunity. Part 6- 2: Industrial Environment.

= EN 50370-2:2003 Electromagnetic compatibility (EMC) - Product family standard
for machine tools - Part 2: Immunity

The EUT is deemed to fulfil the immunity requirements without testing, because
it contains no electonic control circuitry.
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Machine installation

P

Packaging and storage

Hydmech use packing materials that guarantee the integrity and protection of the
machine during its transport to the customer.

The type of packing differs according to the size, weight and destination.
Therefore the customer will receive the machine in one of two following ways:

W

|

e

1. on a pallet with straps and heat- shrink plastic;
2. on a pallet with straps, heat- shrink plastic and a wooden crate.

In both cases, for correct balancing the machine must be handled using a
fork- lift truck, inserting the tines at the points indicated by the arrows, using
the reference marks on the crate itself.

Before carrying out lifting operations, make sure that the weight of the ma-
chine, as indicated on the crating or other packaging, is within the forklift truck
load limit.
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BT Do not handle the packed machine using slings.

ol

BT When storing, machines palletized and shrink- wrapped must not be stacked
two high, and machines pallettized and crated must not be stacked three high.

To install the machine, first remove the packing, paying particular attention not to
cut any electric wires or hydraulic hoses; if necessary use pliers, a hammer and a
cutter.

Open crate in the illustrated order:
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1. remove nails and lift the top of the cage;
2. remove nails and lower walls;

remove heat- shrink covering;
remove the straps;
remove nails from pallet securing planks and remove planks;

S kW

remove the front panel and insert fork tines.

6 [

5

To locate the machine in the workplace, the machine dimensions and necessary
operator working space, including the spaces laid down in safety standards, must
be taken into account.
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Anchoring the machine

The base of the machine is anchored to the floor by two permanent studs located
on the sides of the base. The studs are screwed into nuts previously sunk into the
concrete, and tightened from above with lock nuts. The schematic specifications

set out in Chapter 1 should be taken into account when positioning the machine.

BASE %

il

1025

A

170
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Minimum requirements

For the machine to function correctly, the room in which it is to be installed must
satisty the following requirements:

power supply voltage/frequency: refer to the values on the rating plate;
working pressure (MA version) not less than 6 Bar and not greater than 8 Bar;
temperature of machine location: from - 10 to + 50° C;

relative humidity: not more than 90%

lighting: not less than 500 Lux.

The machine is already protected against voltage variations, but will only run
trouble- free if the variations do not exceed + 10%.
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Check list

Before starting installation, check that all the accessories, whether standard or

optional, supplied with the machine are present. The basic version of the
DM- 1215 2- SPEED machine is supplied complete with:

CHARACTERISTICS

STANDARD | OPTIONAL

Ergonomic and functional pedestal that allows total recovery of the refrigerant I
liquid even during maximum slant cutting

3770 x 27 x 0,9 bimetal blade for solid and section materials

Blade cleaning brush

Designed for transpallet handling systems

Electric control panel (totally identifiable cabling, stand- by, main switch with
lockable panel- closing device, speed switch, emergency device, thermal- mag-
netic overload cutout, minimum voltage relay, voltage drop protection, 24 V
low- voltage plant)

AYRYRYAY

Electronic transducer of the stretching of the band with display on the console

Blade protection behind and below blade guide heads

Precision stops for cuts at 0°, 45°, 60° left and 45° right

Accessory kit

Preset to be equipped with the blade minimal lubrication kit

Electronic speed control (inverter) 15 to 100 mt/min

Tank for the refrigerant liquid made in the pedestal, with a pair of electrical
pumps for the refrigeration and lubrication of the belt and shavings drawer.
This can be replaced by a motorised shavings evacuator. (optional)

NN Y[ Y] Y[ Y] Y

work top

Rotating top mounted on a roller bearing with a diameter of 420mm pre-
loaded with a thrust bearing complete with replaceable steel plates on the

\

Gun for washing the work tops I

K210 roller table on supply side - kit 1500 mm

Discharge side roller table adapter with support

K210 roller table for discharge side, 15006000 mm.

51 can of emulsible oil

3770 x 27 x 0,9 bimetal blade M42

Laser pointer and work lamp*

NN Y Y[ Y] Y

*ACCESSORIES AVAILABLE ON REQUEST

The bag of accessories is enclosed in the machine before being packed and

contains:

®  3.4,5,6 and 10 mm Allen keys;
= 36 mm wrench;

= pipe wrench 10 mm;

= measuring rod for cuts- to- measure;

= arm with roller on which the bars to be cut rest and for fitting the feed side roller

tables;
= manual pump for topping up the oil in the pneumatic cylinder;

= Use and Maintenance manual, including order form for parts in relevant user lan-

guage.

4-6 Use and maintenance manual DM- 1215
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Connection to the power supply

Before connecting the machine to the power supply, check that the socket is not

connected in series with other machines. This requirement is fundamental for the
good operation of the machine.

To connect the machine to the power supply, proceed as follows:

P connect the power supply cable of the machine to a plug which matches the
socket to be used. (EN 60204- 1; par. 5.3.2)

CONNECTION FOR "5-CORE” WIRE SYSTEMS WITH NEUTRAL

R=L1

S L2

T=13
PE GND

N = NEUTRAL

CONNECTION FOR "4-CORE” WIRE SYSTEMS WITH NEUTRAL

S=12
T=13
PE = GND

When using systems with a neutral wire, special care must be taken when con-
necting the blue neutral wire, in that if it is connected to a phase wire it will dis-

charge the phase voltage to the equipment connected for voltage: phase-
neutral.

p Insert the plug in the socket, ensuring that the mains voltage is the same as
that for which the machine has been setup.

VOLT ? VOLT ?

p Power up machine by rotating the main switch located on the right side of the
control panel (The STAND BY LED lights up).

Check that the motor is rotating in the correct direction. For this check the

following operations must be carried out:

P set the blade tension to 900 kg;

P make sure the cover is properly closed: at the back of the cutting head there is

a bayonet limiter for correct cover closure;
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p make sure that the machine is not in an emergency condition (red mush-
room- head pushbutton released);

STOP

P select cutting speed using the inverter.

Blade Speed

m/min

BTl Check that the cutting head descent speed adjuster is at zero.

P operate the jog button on the manual head control lever;

p if all the above operations have been carried out correctly, the blade motor
will start up and the blade will start rotating.

P

B TEIT Ensure that the blade moves in the correct direction as shown in the
above figure. If it does not, simply reverse two of the phase wires on the ma-
chine power supply input.

The sawing machine is now ready to start the work for which it was designed.
Chapter 5 provides a detailed description of the various functions of the machine
and its operating cycles.
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Description of L
machine operation i

This chapter analyses all the machine functions. We begin with a description of
the pushbuttons and other components on the control panel.

Description of the control panel

The components of the DM- 1215 control panel are shown in the diagram below.
Each arrow has a number which corresponds to the descriptions that follow.

Blade Speed Blade Tension Spray Mlst
m/min 900 kg - 2000 LB ON OFF

55 75

Coolant Mode
W OFF AUTO MANUAL  GRAVITY-FEED STOP Laser Lamp

Head Feed
FAST 1 SLOW

www.HYDMECH.co
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1 - INVERTER
Select the cutting speed range of the blade: from 15 to 100 m/min.

2 - FLUID REFRIGERANT SELECTOR

Allows the selection of manual functioning with the gun, flow deactivation in
zero position and automatic function, i.e. on starting- up of the belt motor the
pump also starts- up.

3 - DISPLAY BELT TENSIONING
Visualises the tension of the belt in kg on the LCD display.

4 - EMERGENCY STOP MUSHROOM BUTTON

Pressing this button immediately stops machine operation. The emergency
button, designed to conform to all safety standards, is positioned so that it is
easily accessible at any time and is clearly visible - being a red button on a yellow
background. To reset the emergency button, rotate actuator by 45°.

5 - CUTTING HEAD DESCENT SPEED ADJUSTER

Allows to adjust oil flow in the hydraulic cylinder to determine the cutting head
descent speed.

6 - AUTOMATIC THERMAL-MAGNET CUTOUT WITH MINIMUM
VOLTAGE RELAY AND HATCH LOCKING DEVICE

The machine is provided on the right of the control panel with a main switch with
a locking device which, when set in the ON position (1), powers up the machine
by resetting the minimum- voltage relay and the blade motor thermal magnet
cutout. This device has three protection systems against power failure. When
there is a power failure the electrical devices are all shut down, instantly shutting
down the machine and preventing automatic restoring of power on power return.
A further function is to reset the thermal relay, which protects against overcur-
rents.

7 - LASER/LAMP SELECTOR

Selector to activate the laser or the lamp for illumination of the cutting area.

8 - MANUAL OR GRAVITY-FEED CYCLE SELECTOR

Select manual or gravity- feed cutting cycle.

9 - SPRAY MIST BUTTON (OPTIONAL)

Activates or deactivates the band spray mist.
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Basic instructions for carrying out a cutting operation cycle

Manoeuvring the cutting head

Cutting head movement is facilitated by perfect balancing of the head weight,
thanks to the traction force exerted by the two return springs located at the back
of the machine. Also, the grip on the head control lever enables the operator to
achieve a firm grip in order to start up band saw rotation by pressing the mi-
croswitch start lever, located in the handle itself.

Clamping the work piece in the vice

In the basic version, the work piece is clamped in the vice by rotating the
opening/closing handwheel (in a clockwise/anticlockwise direction), as shown:

P cach time the vice is closed make certain that the work piece is solidly
clamped. This can be done manually.
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Rapid vice positioning

By means of a simple device the vice can be slid back and forth to accelerate vice
opening and closing operations.

p Grip the lever illustrated in the figure below and rotate in a clockwise direc-
tion: the vice is now free to slide back and forth to the required position.
Once positioned, release the lever to lock the vice in place.

p Finally, position the vice to within 2- 3 mm of the workpiece using the hand-
wheel.

Rapid vice translation
For angled cuts, the vice may be slid to the left or right along the prismatic guide.

P Release the locking lever illustrated in the figure below.
p Position the vice to the right or left and lock the lever.

Width of cut

The machine is fitted with protections which protect the entire blade stroke,
leaving exposed only the part of the blade required to make the cut itself as
specified by current standards. The width of the cut is determined by the
longitudinal section of the workpiece, so that only the part of the blade required
to make the cut is actually exposed.
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p Position the workpiece on the work table in proximity to the blade down-
stroke trajectory and clamp it in the vice;

p Slacken the ratchet lever on the sliding shaft of the front blade guide head.
Qe "

O

T = (Ol e

p Position the mobile front guide head near the workpiece so that the down-
stroke trajectory exceeds the mobile vice jaw.
X% "

N - @) g

p Tighten the ratchet lever to lock the head slide.

Preliminary check list for cutting operation

To guarantee complete safety during cutting cycles, the operator should work
through a check list of the entire apparatus, checking:

blade tension;

that the blade guide head bracket is locked in the correct position;

that the cutting angle is correct and that the surface to be cut is blocked;
that the work piece is properly clamped in place;

that the blade teeth are correct for the job to be begun;

that the speed selected is right for the kind of piece to be cut;

that all protections are in place and correctly locked;

VVVVYVYYVYY
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p the level of lubricant/coolant and that the electropump is activated;
P that the blade downstroke speed and the cutting pressure are correct.

Manual operating cycle

Sequence of the cutting operations:

P power up the machine by turning the main switch;

<>_

[

p Position the workpiece in the vice and calculate the length of cut (using the
measuring rod for cuts to measure).

-

p Clamp the workpiece in the vice.

=

-l

p Select the cut using the Inverter.

Blade Speed

m/min

55 75

35‘.95
1 5

15 M

P Grip the head control lever and start the blade rotating by pressing the mi-
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croswitch on the handgrip; the downstroke speed of the head is manually con-
trolled by the operator.

P The motor starts up and sets the blade in rotary motion; the lubricant/coolant
pump starts up at the same time.

-

P At the end of the cutting operation, the head can be raised.

P Remove the piece from the vice.

(==

-l
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Gravity- feed functioning cycle

The Gravity- feed work cycle to be performed. Sequence of operations for
carrying out a cut in semiautomatic mode:

P power up the machine by turning the main switch;

P Position the material in the vice and calculate the cut lengths (using the mea-
suring rod).

p Clamp the piece in the vice.

P Select the cut speed using the Inverter.

Blade Speed

m/min

55 75

35‘.95
1 5

15 M

P Set the tension on the head return spring using the appropriate crank so that
the first turn is aligned with the Semi.automatic/Dynamic cycle notch.

; 00 0

)
()

~_

P Set the head downstroke speed on the hydraulic panel. located below the ma-
chine control panel, according to the characteristics of the material to be cut.

P Grip the head control lever and move the blade in the proximity of the mate-
rial to be cut: when you reach a distance of approx. 10 mm select function
type: Gravity- feed and then press microswitch on the handgrip to start up
blade rotation.

p The operating head will now perform cutting until it reaches HDL (Head
Downstroke Limit) at which point the motor will stop.
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Angled cuts

The machine can make angled cuts from 60° left to 45° right. Reference stops are
mounted on the sides of the turntable to facilitate rapid 0°, 45° and 60° cuts to
the left and 45° cuts to the right.

Angled cuts 45° to the left
P Make sure the vice is positioned to the left of the 0° cutting slot;

P slacken the turntable lock/release lever.

p Pull the eccentric pin knob towards you (0° reference stop) and rotate slightly
to raise it.

B CTTEE  The 0, 45 and 60° reference stops for cuts to the left and the 45° reference
stop for cuts to the right facilitate rapid head positioning during turntable rota-
tion. However, the eccentric pin is only correctly positioned if the initial rotation
of the turntable when released is corrected.
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p Swing the head from left to right until it is positioned at the required angle, as
indicated by the graduated scale on the turntable.

5|0 4|0
‘HH‘HH‘\H\‘HH‘ l:h

|
® (-] [@A
2 = @
e

BT Always rotate the head when it is in the upper position to avoid blade collision
with the moving jaw on the clamp.
P Relock the turntable lock/release lever.

p Make the cut in the required operating mode, following the preliminary safe-
ty instructions set out in this chapter.

Angled cuts 60° to the left

P Undo the bush on the 45° left reference stop, as illustrated in the figure be-
low, using a 36 mm wrench;

P Remove the 45° reference stop;
P slacken the turntable lock/release lever;
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P pull the eccentric pin knob towards you (0° reference stop) and rotate slightly
to raise it;

swing the head from left to right until it is positioned at the required angle, as
indicated by the graduated scale on the turntable;

relock the turntable lock/release lever.

Before cutting, remove the lever from the front head support and replace it
with the grub screw in the accessory pack.

vV vVvv V

Make the cut in the required operating mode, following the preliminary safe-
ty instructions set out in this chapter.

45
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Angled cuts 45° to the right

P Make sure the vice is positioned to the right of the 0° cutting slot.
P slacken the locking lever as shown in the figure below;
P> position the vice to the right and lock the lever.

BT When positioning the vice to the left or right, make sure the moving jaw is be-

yond the 0° cutting slot to avoid any risk of collision with the blade downstroke.

Following the same procedure described above for 45° cuts to the left, now
position the head for 45° cuts to the right:

P slacken the turntable lock/release lever;

P pull the eccentric pin knob towards you (0° reference stop) and rotate slightly
to raise it;

5|0 4|0
MHNH\NH\NHH‘ E:::J

p rotate the head from right to left, till reaching the wished cant which is dis-
played by the grading on the rotating platform.

Relock the turntable lock/release lever;

make the cut in the required operating mode, following the preliminary safety
instructions set out in this chapter.

vy

5-12
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Diagrams, exploded
views and replace-
ment parts

This chapter contains functional diagrams and exploded views of the DM - 1215.
This document is intended to help in identifying the location of the various
components making up the machine, giving information useful in carrying out
repair and maintenance operations; This chapter will also enable the user to
order replacement parts with no risk of misunderstanding, as all parts are given
codes.
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How to read the wiring diagrams

With the introduction of the new standardised wiring diagrams, the following

gives an illustration of the way in which they have been drawn up.

Each sheet of the project contains a box which gives the following information:

The numbers indicate the columns into
which the entire drawing is divided

POT.

SCHERMO

-

INV.

423 BIANCO
424 BIANCO
219, BIANCO

i
2]
793%

67 BLU

-X13

304 | 308

YiE

FMA | BX | RST

o

B 2 1 | ™

300

[

MR

x1 | x2 | x3

Xt

REV | FwD | THR | P2 | P24

59 ROSSQ

L]

55 ROS5Q

L1

L2

L3

P1

0B U

POTENT.
INVERTER

24 NERD
25 NERO
26 NERD

VEL. LAMA

-W3k

VELOCITA” LAMA

GIALLO/VERDE
B

RMO
SCHES

30

cns gnato con ELCAD IR] sf; b é;!: uyauoa;u:ovvane are ; 1,5\8 e A EETTRS
b | pisean MEP Spa SH 400
: Medifica Dafa Nan‘k :Tém IEC_ 750 Soffituito per: [ Sostituito per‘; [ Origine; ) ( }EEUOTVQ,
N_"
Schema eletfrico
SH 400 Indications of the
model of machine
Data  108.052000 Indications of the date production Foglioy | Indication of the
V2. started Fg. | page number
Disegn. | MARIO ROSSI Identification of the designer
App.
Norm | IEC 750 Identification of the Reference Standard
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The wire is identified by the

Each component in the wiring diagram is identified by a unique alphanumeric

identification code, in compliance with regulations:

This symbol identifies the wire

code - W4 with its relative number and
A colour A
0 [ [ 3 4 5 6 7 8 v
(.
= g4
/ e 30A e BX RST o 3 12 n ™ w™

=

)

300

x1

X2

X3

X4

REV

FwD

THR

P24

Pk

—(
F N ropd
‘ 58_ROSSD
| L1 L2 L3 P1 (+) DB U V W
[
| R3 [@ o .
‘ POTENZ i i
INVERTER - -
‘ K60 -X17 -X19
-X14 -
‘ 7E BLU MARRONE 28 el
7><15 BLU" MARRDNE
g . (EILTRO
&l H x16 26 BLU MARRONE
E g5 5| VELUAAL 27
o W3k E
g
2 PE
b
4
3
E R L eawwves ____ |-WIBGALOY
z QEE L s Gwsse
‘7777777777777 VeRoE W3k
Diseqnito con ELCAD (R Stampato il ; 09.06,2000 alle ore ; fisuks VO I[ LAMA
‘ e Schams elefirico screma etertrio /S F——
b Diseg MEP Bpa
op. P ‘ SH 400 Foglio?
Modifica Data Name | Norm Sashituito per: [ Sostituita per, Origine: Fg

v

The motor is identified by the code - M1

These symbols, known as potentials, are used to
provide page references: the first number indi-
cates the page to be referred to, the second num-
ber, after the dot, identifies the column on that
page; example /11.8 indicates that the wire contin-
ues on page no. 11 in column 8

The pages following the wiring diagrams contain the following lists:

1. components list (list of all components) and terminals list (list of all the ter-
minals) with the following information:
» in- house article code;
»~ identification code;
y~ reference, no. of the page and column on which it can be found;
»~ description;
»* manufacturer.
ART. COD. ID PRES. REF DESCRIPTION MANUFACTURER
022.2151 -B1 /5.2 STRAIN GAUGE DELTATEC
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2. wires list (list of all wires) with the following information:
»~ in- house article code;
identification code;
description;

[l
[l
¥~ section of wire (mm?2);
v colour of wire;

[l

start: indicates the component (identification code and contact number)
at which the wire starts;

\

end: indicates the component (identification code and contact number) at
which the wire ends; e.g.

CODE |(CABLE | DESCRIPTION | SECTION |NO.| COLOUR START END
022.0141  [-W7 RESET+EMER- 0.50 317 [BIANCO -S3 4 -K10 |14
GENZA

In this example, wire no. 317 white, identified as - W7, starts from contact no. 4
on component - S3, and ends at contact no. 14 on component - K10.
Enclosed below is Appendix D2 to European Standard EN 60204- 1

D2- Letter codes used to designate the type of component

LETTER TYPE OF COMPONENT EXAMPLES IDENTIFICATION OF
THE APPLIANCE
A Complex units Laser A
Maser
Regulator
B Transducers converting a non Transistor amplifier AD
electrical signal to an electrical IC amplifier
signal and vice versa Magnetic amplifier AJ
Valve amplifier ’:\'\;I
Printed circuit board AP
Drawer AT
Rack AR
c Capacitors c
D Binary operators, timing devices, |Digital integrated circuits and D
storage devices devices:
Delay line

Bistable element
Monostable element
Recorder

Magnetic memory
Tape or disk recorder

E Various materials Devices not specified in this E
table

F Protective Devices Lightning protectors F
Arrestors
Instant action current thresh- FA

old protector

Delayed action current thresh- FR

old protector

Instant and delayed action FS

current threshold protector

Fuse

Voltage threshold protector FU
FV
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LETTER TYPE OF COMPONENT EXAMPLES IDENTIFICATION OF
THE APPLIANCE
G Generators, feeders Rotating generators G
Crystal oscillators
Accumulator battery GB
Rotating or static frequency
converter oF
Power feeder as
H Signaling Devices Buzzer HA
Optical signal, indicator light HL
device
J
K Relays, Contactors Instant all or nothing relays or KA
instant contactors
Bistable relays or interdepen-
dent contactors
(All or nothing contactors with KL
mechanical contact or perma-
nent magnet etc.)
Contactors
Polarised relays KM
Reed relays KP
All or nothing timed relays KR
(timers)
KT
L Inductors, reactors Inductor I
Stop coil
Reactor
Motors
N Analogue intgrated circuits Operational amplifiers N
Hybrid analog/digital appli-
ances
P Measurement equipment, test de- | Indicator, recorder and inte- P
vices grator measurement devices
Signal generators
Q Power circuit switching appliances | Automatic switch QF
Engine saver switch QM
Knife switch Qs
R Resistors Fixed or variable resistor R
(rheostat)
S Command or control devices Selector or switch SA
Button (including electronic
proximity switch)
Numerical all or nothing sen-
. . SB
sors (single step) of mechani-
cal and electronic type:
- Liquid level sensor SL
- Pressure sensor
Position sensor (including SP
proximity)
- Rotation sensor SQ
- Temperature probe SR
ST
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LETTER TYPE OF COMPONENT EXAMPLES IDENTIFICATION OF
THE APPLIANCE
T Transformers Current transformer TA
Control circuit supply trans-
former
Power transformer TC
Magnetic stabiliser ™
gnetic e TS
Voltage transformer TV
U Modulators, converters Discriminator U
Demodulator
Frequency converter
Coder
Converter
Inverter
Telegraphic repeater
\Y Electronic pipes, semiconductors | Electronic pipe \Y
Gas discharge pipe
Diode
Transistor
Thyristor
W Transmission lines, wave guides, | Conductor W
antennas Cable
Bar
Wave guide
Wave guide directional cou-
pler
Dipole
Parabolic antenna
X Terminals, sockets, plugs Connector bar XB
Test plug XJ
Plug XP
Socket ))g
Terminal connector band
Y Electrically operated mechanical | Electromagnet YA
appliances Electromagnetic brake YB
Electromagnetic clutch YC
Magnetic table spindle \;\H/
Electromagnetic valve
z Transformers, impedence Line equalizer z
adapters, equalizers, band lim- Compresser
iters Crystal filter
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Standardised Wiring Diagrams (240 V / 60 Hz)
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Standardised Wiring Diagrams (480 V / 60 Hz)

al % XFGNI INIINDD 6102-20—40 [ 3ndH v1vad VIIGOW AR
Holo/2nBos ZHO9'AO8F  SL—ZL Wa (V5] ovo
l uoysinbay/auipio 3up|d/o3yupidw) Gl=¢l WA <g
960 d/0l604
: 3JoN
S31Y0SSIINIV ANV SHLYIHS
1¥0SS3IIV 3 INIVND £l
S31Y0SSIIIV ANY SHLYIHS
14055313V 3 INIVND bl
JQISNI aYvod
040YND ONYILNI LNOAY ] W
1N0AY1 3AISNI Q¥Y08
0Y4aYND ONYILNI 0l
dIdLS TYNINYIL
VY311 1ISHOW 6
dWv1 INOZ MYOM/H3ISY T TYNOILJO
VAVdWY1/435V1 IYNOILAO 8
S}n3dny \A._m___x:.q JojJaal|
YILYIANI I4VIISNY L
IVA4Z AYYITIXNY
IVAHZ IIVITISNY 9
1S IVIIALYIW A1ddNS 43IMOd YIWHOASNY YL
MVIYILYW VINILSIO 8l [HOLYWY04SVYL INOIZVINIWITY S
1S IVIIALYIW ZH09/A08% A1ddNS YIMOd YOLOW
MVIYILYW VINILSIO L ZH09/A08% 140L0W INOIZYINIWITY 1
1S IVI¥ILYIW ZH09/A08% A1ddNS YIMOd
MVIYILYW YINILSIO 9l ZH09/A08% ANOIZY LNIWITY £
1S IVI¥3LYIW AN T0GWAS
MVIYILYW VINILSIO sl 1709WIS YANIDIT 4
AIYWWNS 378V X3ONI LN3LNOD
IAVI OAILNNSSYIY 1 ILNNILNDJ 3IANI l
AEREEAENAD uolydisasag 1oays 618l cf9lslele]L uol4diidsag IEET
0ISIAZY \ B3UOISIA3Y auo0lz1J43sa( o11boglloisiaay \ auoisiaay CLIFANBEET)| o11bo4
X3ANI \ 11904 V1S
6 9 | S | I | 3 z | 0

0]

72

Use and maintenance manual DM- 1215

6-26



a1 % AN TOGWAS 6102-20—%0 .0 WYl vivad VJI4IQ0OW ‘A3
3s07/0wWidN 103n03X3/ 81030953 1T09WIS VAN3ID31 m>>U. _.\m LZLNG
1—ZINa eI | /auoiZDUIWOLBQ o4
¢ | @zl :
18pJQ/PSSOWWO]
Mmo|jo4/anbag ZHO9'AOGY cl—zl Wa _o<n_w_ avo
N uopsinbay/auipiQ jup|d/ojuniduw)| SL—=¢l Wd ‘N 'sig
abod/ol|bo4
3dIM 7102 4013VINOI
asejodun oty | 16Y7d © 3.044B4U03 BUIGOY LW
TYNIWGFL 03 AVIIY AYYITIXNY
3jejund e epJodide) | gGyg _H_M_H_ Xny ,313J euiqog LV
9d LN JATVA QIONTT0S
ndopeq | 1g)1d 210A12A0J4}313 LA Mn
avindiv4 NOILISOd 379VLS OM1 40133735
auopJolessaldd | g)1g cH D IN I11gess juoizisod anp e 34044318S | JH(LS N
¥31dYay od IN HILIMS LIWIT
0d ausiznply | G4y1d IN 5403 Bul4 J€LS
Jdid 031 Y9N40) ON HJ1IMS 3¥nSS34d
ojebnuuod ogny | £4y7g A ON 048450553y 8S
XJ Y0LIINNOI F— JN NOLLNE HSNd AINIDHINI
Xg opioddey | z4yg [Im) IN ezuabuiawa 1p ajuesing IS
gt ——
XS d01I3NNOJ ——1n ON NOL1NE HSNd
XS opioxey | |L4yd (] t ON 24ues|ng e opuewo) A
|
3snd oveg NOILISOd TVYLNID 043Z 379V LS FIHL ¥011373S WLl HILIMS JILYWOLNY ISYHd FHL
njejsod opyayndes | 9oy g @ 0 0sodiJ ON 111qe4s 1uoizisod 3Jj & 34043135 | 1IN~ 13S JlJ.Jlxa. aJejodiuy 3Jojeuoizas dlwJaolaubew odljewone Jul [ O9€LD
TYNIWS3L AGYITIXNY 404 SINHOISNVYHL YOLOW NOILINGNI 3SYHd F3dHL
ojjaiyad0 e epsoddey | 09y g H@ ejisne Jad auojewdoysed] | 0Ly g Wﬂ..u_.ﬂ).dll 9SB 14 OUOIIUISE JOJO W
dW¥ 12 HOLO0W NOILINGNI 3SYHd XIS Y01SIS34 HLIM 031
oibbessiy 1p aydiyserd aj4adsed | ggyg nod 9 aseyli} OUDIUISE 31040) Sy1g 2ZU34SISaJd U0d (3] UH >
co_._n__._uwmﬁ_/mcc_N_Lume CAIE| E>m/E_m _._oIn__.._ume/mco.N_LummD CAIE| =>m/E_m co_.E_._ummD/mco_N_Lume CAIE :>m/.E_m
6 [ 8 [ L | 9 | S | v | ¢ z | | [ 0

6-27

Diagrams, exploded views and replace-

73



gl % ZHO9//087 A 1ddNS 4IMOd 6102—20—%0 o10Q WAl viva V2I4IdOW ‘A3
J04n08x3/8403no0s3 ZH09/A08% INOIZVINIWITY .
ﬁzw‘osz_: @_W_E Sl—ZIWa 8[y11 /auoizouiwouag Bmp'L/SLZING ol4
JaplQ/pssewwo) _o<n_w_
13 . avo
rolod/entes ZHO9'AOY  GL—ZL WA
m uopisinbay/aulpiQ 3up|d/o3upidw| S1—¢l Wd ‘N 'SIg
8bod/0)|6o4
v . MY)YIMOJ AT TTVLSNI|
07 g —— - —— - - - - - - ¥ o o (MY)"LSNI YZN3LOd
(ZH) AONINDFYS
53&%& O @ 09 (zH) vZN3NDIN4
Vu-€9 o ¢ (N) 3SVYHd
0y - OV I/043N > (N) 1sv4
7 916ny T YU | T QwAV OAVN (1) FoviLT0N
- (A) 3NOISNAL
v N NO
- YOV 18/04IN V-
0y - [ 9fny 9 [h] o
i
NOLLING HSNd-AINIDHINI
VZN3IOH3IN3
NOISY3IN FSVHL FTONIS
ISVIONOW 3INOISH3A YOV18/0HaN ATddNS ¥3m0d Tv¥INI9
91my ZHO9'A08Y X089 NOILONAP
r— - i
| |
“ “
- L_ v _
- = — =20
VZ8 43S V€9 N |_ﬂ ¥ “
- YOVI9/04IN P YIV19/04IN L v-
0 - L Nm.n«;d T [~ [ ubny Il | €7° “
! I I
R MIVI8/043N g YOV 18/043IN .
0y < UBAY ¥ L] wmy 7 g ! 7° “
b YIV18/043N \_¥ YOV18/043N | v |
0 ~a— UBRY 3 i wbky 7 1 | I
| |
_ - [ [
| L J
_ Z(>
Sia
2|
[ 2
NOISYIN SISYHA—FFHL m
3SV4IYL INOISHIA H
3
MIV19/04IN
ELIY
[ 8 L 9 S j4 ¢ l

74

Use and maintenance manual DM- 1215

6-28



6-29

al % ZH09/A087 A1ddNS &IMOd HOL0W 6L0Z=20—%0 g AW vivad V2JII00W ‘A
3s07/ownin 103n05x 3,240} M09S ZH09/A08% 140LOW 3INOIZV LNIWITV BMP'L/S1Z NG
g &w_ % Sl1—2ZIING o311 /euoizouwousq o4
1opJ0/pSsBWWOY _o<n_m_
Mo||04/3nBas . avo
/ ZHO9'A08F gl—¢l Nd —
.? uoiisinbay/aulpJo yup|d/ojupidw) Gl ¢l NG ‘N 'sig
8bod/ 01604
s e e
VdWOd0d11313 V93S VWV 3U0LOW
~¢ ~¢
4] A N -
= = = = = = = =
. . . . . . . .
£ 5 g ¢ 1 0§ § %
mm mm mm mm mm wm mm mm
3L ok SE R A oE SE R
0 Q0 x @ N~ N~ N N
2 (@ I @
0'S Aﬂ||| =2 e i - - - - - - - - - - - -1 - - |ﬂ.‘ 6E
vaLSYId 2/ LT} U valsvid Lo
3d 3d 3d _
. |
-3 [
[N - —
N S
2 |2 |2 2|2 c°
D A e V08 = MILE
~ 0%L0-4d AJA ¥3143ANI IAVIE
—_ — - 0%L0-¥d4 YWY Y3ILYIANI
- ad = v&'0 +4435'V9'0-1'0 —
(C_[c JC | | L 11|
/AR N
wo ] 0|0|0|0|2|2
- - ~ +]3d|u a o -
VL
/ / / M- "
- - - i
| g M-
[ abavay N
NI - I 43 TN
[ H [T
Q|0|0|0|2|@
MlA[n]ja)jafn
8 8 ] . T T~ - g 8 8
il LT e I T 0
w E Vsl w w L voz
Gd{sVdis€ds 8ds/.d1s9ds
- g” 2" g
z oz 3 2 5 =
c - o e e %IV 8/0u3N L7 T sovieso - <
0 - L d 21EmY h abmy L b€
- MOV I8/Q¥IN OV I8/0¥IN ;
s =7 oy 5 6%
- MOV 1g/Q¥IN MOVIG/ONN <
0’5 S NW«H. [ g 6€

6 2 L 9 S v 3 z | [ 0

Diagrams, exploded views and replace-

75




gl % A TddNS YIMOd JIWNH0FSNY L 6103-20—%0 . WIS vivad VJIdIQOW ‘A
yso/ownin Joynoex3//e103noes3 140LVINH04SVYL INOIZVINIWITY BMp1/S1ZINa
[T AN 4] o[}i1 /suUoizDuUIWOUBQ all4
9 @_W_E JaplQ/pssewwo)
Mmo|j04/anbag . _o<n_w_ avo
ZHO9'NO8V gL—=cl na
m uopisinbay/aulpiQ 3up|d/o3upidw| S1—¢l Wd ‘N 'SIg
8bod/0)|6o4
Alddns 4imod
17412 ASYIIXNY
gvRIsny
3INOIZYLNINMY
mo o o n.u
A | W |
g 2 |z |2
/) - - - = - = = - - —t -] — - - %
id vaLsvid LErt u 3d
3d q
| 8
7 ve W
| 6d- |s
7 8
|
,
4z
! 3
_l ST N Lt Sy
oy by Meey-007-072-0
W~
g 2 -
© ©
&z 5|z
] Sl=
g 2
0 DO
¢d-[sTds
/' - L L - 6y
/'l - ) ) - (Y
/' - 3 3 -1 6
6 8 9 S ¥ e 14 L 0

76

Use and maintenance manual DM- 1215

6-30



al % IVAIZ AdVITIXNY 6L0T—20—+0 0, LBl viva VJIJIO0W ‘A3
ye01/ownin 403n08X3/240}N09s3 IVAYZ 14VIISNY .
L &W_% S1—ZING e[jiL/suoizbuioueq BMpTL/SLTING ),
1opJ0/pSsBWWOY _o<n_m_
Mo[104/3nBag . avo
/ ZHO9'A08F gl—¢l Nd —
O uoiisinbay/aulpJo yup|d/ojupidw) Gl ¢l NG ‘N 'sig
8bod/ 01604
—_ —_
HILIMS LIWIT HILIMS LINIT NoLLNE 14v1S aY3H doLS
30v18 Y31YY2 M0 Mog HSNd F1ONYH Ho10W 30v18 VA
VYT ¥3LYVO 0SSV8 OLL3HOYY VHNLYNONII VY1 3YOLOW VLS3L 020078
VSYOOINIS VYSYOO3NLS ALNYSING OIAAY VI0ATVA
T P TR
3|z 3z z
i S 25
] 2 2
2] F———————— ( —IV._ 1] >
| */ inx.
| |
| | -
= | 3 | z %
| - | _
- =0 \3 3, XT3
= - o - LOX- -
5= | = 85 | ] oGS - =
! ! £ _M —4
= | | 4 8 / AdX-
=% [ I I P 4
TI> o2 i +
28 _ , Az 3E &
& 5 =lo E] E]
- o w|N Py A >4
N I o0 o|x
® R ] z z 35
= B 2lE 33 - N ES
£ £ o Q
- b : B v B 2
8s- & = 8S- vS-|” ]
€9 4]
01 —a2073A S5Mn 034/05508
ol 1 isvIbavagh 0z6ny 7] -
99 026my
UL - LN
aawossoy | 034/0550¥ ()]
ozbny 7| 034/05504 0Zbmy |
| - 0z5mY - - - ~ |
£ = | = |
n & | €9 |||||L/|||| — —\— — —/-\T |
. - (O £ F e |
2I% 2y | w w - w R |
blZ B | 034/08508 |
Sho Ols 0Z6my A
R R | 034/05504 A _
(] (] | B |1 2|2
L wes e 18%
a/0550Y 2
0Z6mY « g
A oL o
ﬂ. i T s
<VS-
6 2 L 9 S v 3 z | | [ 0

6-31

Diagrams, exploded views and replace-

77



ol 57IN3017 AJeiXny JajJaAd] oo :
3s07/0wnin % Joynoex3/8i03noes3 dILIIANI IEGVITISNY o 2 - e S i
8 @_W_E Gl—2ZLINg o} /suozouiwousg buprL/GLzing
Mmo|j04/anbag 19p0/PSsouILIY _o<n_w_
ZHO9AOSY  GL—ZL WA ™
. n_w uopisinbay/aulpiQ 3up|d/o3upidw| S1—¢l Wd ‘N 'SIg
8bod/0lbo4
300V NIVELS
4INOISNIL 3018 mz@wwwwwz
VYT INOISNAL
00I¥YD 10 Y1130 <:ooo«_\>\«ﬂ Hod
/] - 09
0 - 69
ng . gEM-
7ZBMVISXZXY 16 =
50 . BEM- 212 2
TZBAYISKNT - g £
m[ 6 _m ] 2
R g
€ © -
O S S sl=ls]= < C
| 1 [V | ﬂv
| “ O umé uwx- +
| [ O I R I 4 £onns -
R o] )] O o _ 2 ¥a o |7 L8 i
CEEEEEEE 22 | &l= 2R €6 g(=
s 415 [ 3a [os |m | we| w] [0 ]9 |v | BlS po oo . 8 2
| NO  BEM- | R PR ), ”
| TZBAVISKEXT ~ | ¢ s 15 7 &
_ T g ! T MW Nl
_ B (R | [ LB LY
_ | 1 | éﬁ _ §°0 i
w
“ o ] ) o)) o _ HM | _9EM 3 g
S EEEEE oI FaRvisKx AT
| os |38 [zs |15 [os |35 [nw | IN . SEM- 3| 3z 5 .
GLL Mmebmvisxzxy t w3 =l>
| | 2% 2| 28 - 8
| } Rz |2 | als g
| Ng BEM: B |~ | Ql°
| | IUGEEA @ |* E 2lz
“ o ) e ) I by~ o g|®
o Y o | s s | f s ]
| wirls]z]n " - B
“ | _elee2/122) =
_ BHREEEEE SIF
" _ Al2la 7T IElE| 8
0010~ IHSIENSLI G3A - | “ g Tl o lamos
21907 NS NO ONILL3S ¥3KNT - =l
@@0 ° @ Q )
zss[ ]
cCoo nv 1 VW
L ZdAN o\ ays AN
e 00
_ ~ - ny- ik 3|F
s w|a
g8 B
T 8 3
- 89
/7 - ) >
) A
6 L 9
S
14 e 14 L 0

78

Use and maintenance manual DM- 1215

6-32



8l

aso/ownin

6

Mmojj04/anbag

8

8bod/ 01604

a2l

(1]

dW VT INOZ XHOM/43SVT TYNOILJO 6L02—20—%0 00 L= [El viva VJI4I00W ‘A
10}N09x3/9403N09s3 B
SI—2ing O eiRomuoweg | BWP'L/SITING
1opJ0/pSsBWWOY _o<n_m_ avo
ZHO9'N08Y qL—=cl Na
uopisinbay/aulpJ0 jup|d/ojupidu| Gl—¢l Na ‘N 'sig
FIVWNININ INOIZYOIHIYENT TYNOLL SO dVT INOZ MHOM/43SYT TVYNOILLO
W3LSAS LSIN AVHdS TVNOILHO YAVdNY1/83SYT TYNOLLDO

—
-

EIM-

PAL]

09

A

| | | |
| | | |
I I I I
| | | |
I I I I
| z | | |
I £ I I a I
I = I I ¥ I
| g | | Sz |
I g I I R I
I ~ I I I
| INILSAS LSIN AVHdS 'A'S M.._HH_H ! ! NMz !
_ —TAA- [ [ N, _
I _ I I I
| £(2 | | R R |
| “ ! ! g8 &R !
I © | I - I
| 2 | [ o o|% _
| X | | 2z =l |
" " " % g "
| 8 | | :M v§'0 ﬁ v5'0 |
“ o “ “ era Wrra- “
_ : [AER _ _ 2|z - 3 _
| . I - |
_ | (- 5|2 Nk _
4 =4 ==
| | | && &S |
“ “ | - - |
L Ede=l |
“ “ “ I1S- ymiijm- “
I N | I N R I
[ Bz _ [ Bz g =(> RQ [
I HE | I g(s glg 75 I
| E] | I mJ. 2° 33 I
“ “ “ . 3 “
_ _ _ £ 18 % 8 |
5 |3 N
| | | + — |
| | | — PANL-VT WW |
= (o]
| z o s |
_ _ _ = 1= /m _
I I I T |z mm I
E<
| - : W
| | | g |
“ - _ _ = _
/AL (uﬁ _ _ _H_ _
" Whwes "
s
| | | |
| @34/05S04 | | 034/05504 |
| 0z6my 7] | | 0z6my 7] |
- | | | | -
190 - ] - - ] 190 [
| 9 S [ | ¢ z | 0

6-33

Diagrams, exploded views and replace-

79



did1S TYNIWGIL

610¢—20—v0

WdI4 vivad

VJI4IdOW

‘A3d

81 % }og
\.o~:uoxm\o._2=ownm A W "
ys01/owiin R mm__tm_mmw:\oco_ﬁc_Eocuo bmp'L/SLZLING o3
0! &H % JaplQ/pssewwo)
Mmo|j04/anbag . _o<n_w_ avo
ZHO09°N08Y gl—c¢l Nd
6 uonisinbay/auipio up|d/03upidw| SL—¢l Wa T
8bod/0)|6o4
19 " M S w [ M 19 M s —— ”“ .
09 (o] (] - - =
190 _H 8] M 10O @IW||\\§ 150 ¢I0X >umc
o STe 00w [Slep——" 9/
6 9 S 14 1 Z L

80

Use and maintenance manual DM- 1215

6-34



s |2 |3
§ S5 e®
o o =
° 3 5
319v) A1ddNS ¥IMOd 3LV1d
INOIZYINIWITY OAV) YUY
NOLLYY3WON TYNI3L - QUUE'L TYNINEIL -
S3SN4 NOILNLILSENS 3LV1d 1113SH0H INOIZVAIHNN ZWN buuct onnvinng (8] Eld .
ITIgISN4 INOIZNLILSOS VOuYL < | |8
E l1of:
= o | X3
NOILVYINAN 1M buws') TYNINIL g E ~ IS
d0LSH3V W3S 115 INOIZVEIWIN PN buugy onvinng —L(5t] Hd= € |§ S5
dOLSY3Y INOIZINYVND e |E3|3
STASE) 5 § &
.. S'TXSEL dWYT) _ Ww'z TYNIWYIL _ buug' @ _
RGN,  [II{] iS4 P oL tah] o A Py
buws'z Y NINIIL 193- QUG TYNINYIL buug’
1 G - wws'y M
buug’z 01NN buwg'L Ya¥0dIdvI 5] 13 buwg'e 014 N
I
o
. ~
SE
[*%) >~
o
4 e < 3
< E o
= x o] o |2
o ol — <
= N o | o
5 ul® ___ st umwio00 E &1 2l
S INYT LHOIY/HISYT HOLOTTIS w|h z SNOZVOLINENT SHOLLT1ES 8 oz N &%
| Vavan/amsvt oL 2w S| & 22|
! — Zlog 5B s |[EZ|2
a3y L OM3N -CM = Sa Ll =4 )
o] By o [SEDS) g :3 |3
< =R N g N
3 258 g > 2
S o) £
= Poig/aBN E [ < €
1) = S 3 Z @ 2 S
z Q &3 3 £ &
S8 1 £ a
& g W
= S &
E
3 g
OO 8 o |32
~| o
N 5
MEP21 NENE
HOLITTIS TV/INVI/ UL YOLNYINGS — = &l S
OanIWJS;TIVﬂNVW FOLLITIS g = é — |
- o R a9l 3| 3
ossoy 08l | ON]® | .99 oss0y § =
ar R o
| ouaN-gam + ossoOSt % S| .29 ooy ) S g L
= o8t 99 5
5|1 = azd azd
PoWER |~ |LealL || osscy 99 |OON O 59 oroy 5 w
T el 2. s [oEN o] .20 &, =
SHEEBEHE SeoRsom e
MEEEERE < RN o
o 7 s o o o o I w
o|o|e|o|o|2|2 '
I
HEEEEEE <
wvoyng ysng Aovsbiawz iy
VZN3DY3IN3 3LNVYSINd <D(
B
5'\ 0SSOY QZOMY g9 w& 19 L OM3N —ZSM
(s a3y az
B ossoy 19 |[QBNIM| 29 ossoy
= N\ &
¢ ( Jejrelad 5 =
£ Jre #
5 q
3 B 2
g° 5 E:
2 S 3
= YT LHIIY/HISYT H0LOT13S 2 = =
% VYaVdNY1/43SY1 3¥0LLITIS % g T
a
| 5 ¢ g
0 8 g
o 3 8
< E
Y 3 E|
£3 = s *
So w E
3 £2 z °©
< <§ =z
S =
>
w
[24

Diagrams, exploded views and replace- 6-35



8}
3so/ownin

cl

Mmo|j04/anbag

)

8bod/0)|6o4

elalli]

J0}noax3/810}Ndes]

J0ISNI G4V 0od

Sl—ClNd

JaplQ/pssewwo)

6L02-20—%0 ..

WdI4

vivad

VJI4IdOW

‘A3d

04aVND ONYILINI LNOAVT

[} /auaizbuiwousq

bwpri/glzing

uonisinbay/auipio

ZHO09°N08Y

OVdS| awo

gL—=cl na
}up|d/03unidw)

SL—2l WA 4 0

OOIM1LTTI 0¥AVYND Va IAYD YLIOSN

JAAYZ ¥ JWVLLIS
NILSASTIOY ~£dATV4d
1d9

i

JIYAININ 3INOIZYOLIIHENT TYNOILO
VOVANY1/¥3SYT TYNOILAO

QDe,
@,
@®,

@ @m. @% ow.
=(08v)va‘0-Z13z

g
@5& <o._-~m_NQ s
Sl

=

o
X
:a:'

2,

&)
o

yoms onjaubopu [pisudY
FIVAINTO FHOLLNHHFLNI
00

(=]
Go w3 ]

@D

4D
12 PG B

0t
e,
)

@8
<

05504 -0z8AY
05504 ~026AY
0S50 -0zBmY

08!

D
M

0O
u
WG

g6

@y

1@

[ 0% ]

Ty

F1

F2

D)
G

|
=

Vi

Vi

Gow (3
GDw [ T

vae'l
¢

1 *0vz NS golly e4obe|0d AQYZ D es

€Qqe

=

VYAOSL ) )
1-
00

N

©
n

sl

82

Use and maintenance manual DM- 1215

6-36



91 % S3/1H0SSIIIV ANV SHLVIHS 6102—20—¥0 00 WYl vivad VJI4IQ0OW LEL
3s07/0wWidN 103n03X3/ 81030953 140SS33IV 3 INIVND m>>U. —\m LZLNG

| @_m % SlL—ZLNd o[}l /sucizbujwious( o|l4

Molj04/anbag 19pJ0/DSsOWLI . _o<n_w_ avo
ZHO9'NO8Y gL—cl na

cl uopsinbay/auipiQ jup|d/ojuniduw)| SL—=¢l Wd ‘N 'sia

abod/ol|bo4
J78v0 S 3avi8 YILYYO ‘GGM—
816/5'€19d ww 059 X gio 81¢/5'E19d R YAV 3NOIZIL0Yd 3°4 OAVD :GSM—

0¥ "
& S'€l9d

]

- A F78Y0 HOLIMS FINSSIdd 3Av18 LIM—
- YWVYT OOIdVO 10 V1130 OAVO :L9M—

SHO-
"3 eR 4/ F1GY0 NOLING HSNd FINYH ZSM—
VHNLYNONAAI JLNVSTNd OAVO ZGM—
1294 vzad ww00zI=1"129d '629 % izod
r---- it |
@ A_ . H_ _H_ _H- A (8M — IM ) MILYIANI IAVO
OLN3INVSYE OLV1 L---- ----
1HD . L
sed seiod
M_ B A J76Y7 dWid HOLOW “IM~
L VdNOd 3¥OLOW M~
HY-
194 81¢/5'€10d w506 x 10 818/5'€10d 6194
r---- -----h
@ S — —=F s VAYdNY1/ 43SV 0AYO
4HD- €HD-
a3y- 13-
<] 1INV TYI1ITTI ATddnS TvaINTD
TVHINZO INOIZYININY
e I
0yavND 0LVl VNIHIOVIN 0dy08 OLVv1
6 [ 8 L 9 S v ¢ z | L [ 0

6-37

Diagrams, exploded views and replace-

83



S3/H055322V OGNV SHLVIHS 6102—20—%0 WIS vilva V2IJIOOW ‘A
v J04n08x3/8403no0s3 140SS333V 3 INIVND e
084.““&:5 @_W_E SL—CLWd 8|31 /auoizpuiwouaq BmprL/GLZLING ally
JaplQ/pssewwo) o<n_w
6 . avo
nolles/entes ZHO9AOSY  GL—ZL WA [ovds]
¢l uopsinbey|/eulpiQ jup|d/o3upidw) S1—¢l Wd T
98B0 /o604 S00 TVYNOLLJO HLIM AINO A v
S00 WNOLdo Noo 0105\ H*
0ZW - S'€10d )
- S'€19d
T T \ A F78Y0_'S7 3aY19 YILYVO ‘SGM—
VWV 3NOIZ3L0¥d 04 I R S P a a _ VAV INOIZ3LO¥d 'O'd OAVD ‘SGM— OL13HOYY OLV1
1o o 5d-
S'EL9d "
- S'619d
M_ T T \ 779v2 'S'1 MAOT MO8 SLM-
(1x) @ I A S A A _ A 0SSVE OLLIHOMY 'O'4 OAVO GLM—
LHD- — ¥3d-
S'€L9d "
- S'eiod
T T \ 378V2 'A'S GY3H dOLS S9M-
(1) A_ I A O A A _ A V1S3L 000018 '‘A'3 OAVD :GOM—
9HD- . £3d-
v
0¥avno 0LV VNIHOOVIN 00¥08 OLV1
8 [ E] L 9 5 V) 5 | | [ 0

84

Use and maintenance manual DM- 1215

6-38



6-39

ol % ASYWWNS 379V 3 6102-20—%0 .0 ELAL[E] viva V2IIJIGOW ‘A3
3s07/0wWidN 103n03X3/ 81030953 IAV] OAILNNSSYIY m>>U. —\m LZLNG
SlL—2ZLNa o[}l /sucizbujwious( o4
o m_. &M% LovLO\ommoEEoo _o<n_w_
lod/entes ZHO9'AOSY  GL—2ZL Wa v
.? — uopsinbay/auipiQ jup|d/ojuniduw)| SL—=¢l Wd ‘N 'sig
abod/ol|bo4
AdX- Mug=| €/9 ) 5 T “ _ dA1eA %20]Un peay o o 0 1/G | 11-A2bp=
€/9 z 7 - oy 0861720 S9M- - o > €/9 |Adx- mwg=
s Ps
Su-.smc-- €/L VN o T -MS"7 puent apeig T 5 ¥ L/9. |85 n_szm”
01SX- A3bp=| 8/9 v VAR 7 - = 4] 8/9 |[8s- daug=
> i 8L TS 50617220 SSM- aHM 8L _ B
hzs- s33836D4  1/9 [ 25 T N 75 1 8/9 |[8s- dauwg=
hzs- s2mbp 179 | % T T 3 44 L/9 |[8s- daug=

GLs- dawg=| %/9 L 39 " . 1JBJS 3peIg Yd4IMS 00dI [ %9 v €/9 | Loy- Adbp=
5ls- dawg=[ 4/9 5 5 - ! 0SS 0861220 Z5M- e T /4 5/9 | #s-Abp=

- s3yAjugd - AMbp -

BzS- saynjwgd 9/9 g 7 5 15 U0 Pe3H Y134 Ba11) = 75 o0 9/9 |z90X- 76D

AR TR : - ]

BzS- samjwgd 9/9 ad 5 8 Hooe 7ee0ez0 sLm - 5 o &9 9/9 [zooX- A3bD4
IW- dapuig=| L/4 3d WG o €1 8/% [Y1SYId Abp4
- daug=| L/4 LM wm_ o 3182 Jojow dund jue100) . wm_ 3 L/ | Ld- b=
ZW- dapug=| L/4 IA o . 00 7861220 M- - o 71 L/m | w1y- adbp=
IW- dapuig=| 9/% In o - o5 o 11 9/4 | 414~ AIbD=

[E

VaLSVId Adugd  Z/% I 1O ¥ S 21qe3 Jojou 3perg m__mm Ew 3d 1/ | LW- dawug=
- Audfio=) 47y n 0z oR W0GE ER6LZ20 ZM- o8 0 A by [N Genug
LN~ AuAdbp=| 4/% A o . - o LA 1/ | L= dawwgs=
IN- Auwdbp=| 474 n o - - o mn 1/ | LA- dawg=

[ us

in= Aun3bp=| /9 id d IAND JaJJaAUl 3uoize juaule 0AR] JAND Id o ¢! /7 [8LSYid 12607
IN- AupdbD=| 9/4 €1 ) oF TWCE 65720 TF= - & NMOT VY B L 3 mbod
In- AuAdbD=| /4 21 o - - o NMOJ VAR TR R TR 2
In- Auiadbo=| €/4 1 m 5 o8 m NMOd L/ B 4 94 mbod

advod 133HS ‘'ON TYNIWA3L ‘ON ¥0.1JnANDd 319V NI QI TIA3TISION [ 4w ] LHONI 314v) 319V NI QI ‘ON ¥0.15ndN0J ‘ON TVYNIWY3IL 133HS a4vog
0davNno oinoed 0113SHOKW "dN 074 ¥N OAV2 NS QI ogdnlsia VZZ3IHONNT OAVD 0AY2 NS aI 0714 ¥N 01.13SHUOKW AN onood odavno
NOILVJ07T \ INOIZVNILS3A ayvod \ 04avno
S319VI TYNIILXT \ INJILST IAVD

(¢

6 [ B | L 9 | S | v | ¢ z | L

Diagrams, exploded views and replace-

85




ol % 1517 TVIMIL YW 6102-20—40 | 34 viva ¥2IJI00W ‘AR
3s07/ownin J0ynoax3/8103n00s3 ITVI43LVI <._.Z_._.m_n_\ Bmp' L /GLZLNG
S1—ZLNa 8|}1] /sucizpuiwousq a4
91 &w: “u \ JaplQ/pssewwo) _o<n_w_
nollos/entes ZHO9'AOSY  GL—ZL WG ™
m — uopisinbay/aulpiQ jup|d/o3upidw) S1—¢l Wd ‘N 'Sig
8bod/0)|6o4
H- dapainy  z/8 4 00l n@ ajge) jybn saseq ng Dol o oo 2/8 290X~ 3507
Y woz=1 GSE0TZZ0 TM- g
- daJ N4 - d3pJ 17
PH- daWdn1 Z/8 | =0 - - =0 i 7/8 18- dapdIny
HM HM
L H daWILNT= /8 - o o 31ge) 4ybn dwe o o PAT L/g | 1a9- A)bp=
] - uoz=] 1790720 L1M- Y8 )
IR E - E
L TH daa 1N 1/8 + o) - G e ] 1/8 |1S- dapd1n]
5 [t
L0y~ A36p=| /L 1l 06 5 % 5% 115 L/L
dy- AuAdbDe 4/l € m R i o S 9/L
dd- AUIABDT 5L ¢ ol e 31983 Adenixne gga n ol ¢ o/
0L1SM- A2bD=| g/t 7l : . IS L/L
18 @ w9 S061'ZZ0 BEM- ] 18
oLsy-A2bp=| s/L 1l o8 5 5 o8 JS L/L
L0Y- A26D= | 8/L 1 16 . p 6 as L/L
ohwz->uwo" S/L 4l 78 . - 78 7S L/L
- AU E
dy- aunBog  4/L | L Y & i [ 9/L
Ly- dapuwg=| g/L PATL 7 .“_M 31qed Josuas abneb ueuys ____u“ 73 AT €/L | 1nJ- Adbp=
Ly- dapwg=| ¢/L PAO e b o9 1861°220 LIM- < e A0 9/L | 1nJ- Adbo=
Ly- dauug=| 4/L v % @ o 0 AS0 €/L | - A3bp=
auvod 133HS | ON NINY3L | ONJ0LONaNDI JIGVINGL 13AIT3SIN [ 4] THONT] T1av) VI NI QI 'ONJOLONONO) | 'ON WNIWW3L | L3S Quvod
DdAVNO 0119¢4d 0L13SHOW "UN 0714 "¥N 0AVI NS al ogyNLsia VZZ3HONN1 DAVD 0AVI NS Al 0714 4N 0L13SHOW UN 011504 odavno
NOILVJ0T \ INOIZVNILS3A advod \ 0d4avno
S319VI TYNIILXT \ INJILST IAVD
6 [ 3 [ 9 [ S v [ c z [ L | o~

86

Use and maintenance manual DM- 1215

6-40



ol 1S/7 TVIHILVW 6102-20—%0 .0 WIS viva V2IJIOOW LEL
3s07/0wWidN 103n03X3/ 81030953 ITVI43LVIW VLINILSIO m>>U. —\m LZLNG
— o[}l /sucizbujwious( o4
so__o%\_o: sos @_w_ % W%Qm%@:m_eoo _o<n_w_ avo
ZHO9°N0O8V Gl—2clL Nd
91 uopsinbay/auipiQ 3up|d/o3upidw] Sl—¢l Wd ‘N 'sig
obpA/ouboy
-— 8 abe4joA Jy ¥JeyS Joy wayshs 1o 4siw Aeuds IV UL MYVHS dlewiuiw auoizesiylign oddnig L09L'060 LAA-
l 8 WI0E€E A 9€/9L MZ'% LHOIN 031 WI0€€ DDA 9€/9) MZ'% pal 0ded S9ZE'T20 LH
l 9 JBIIB0W ~ ¥L8ILTPOI AMM-ZTIW 1033135 21qeys Uo}|sod 7 |LE917 PO) Y-ZZW 44e4uodeylod + 4[89|7P0) AWM-ZZW 'Sod 7 3)Geys a104alas S~
3 8 WS-
| 8 121190 - YL89LZ'POY AYM-ZZW 10423]3s 2]qe4s Uolisod 7 'sod 7 311ge4s 210443135 9221°220 115~
| 8 173 - 340443UU0D 3 A%Z W30S QOW ubiS Bl JaseT|  gW "UUB) @ MWS WUSEY DIAYZ (LXZ) DL & Jase) auojepJenbed| 1611°220 H-
l 9 J3)130] 9LEGIT PO DIM-TIW $2e4U0> Uado ApewsoN 9LEILT PO OIM-TZW VN 044342301g ¢S~
l L J3)19014 9LESLZ "POS OLM-ZIW $2e4u0d uado Ajjew.oN 9LELZ 'POI OLY-ZZW VN BJ3ljues|nd ojjejuo) SZVS-
l 8 WS-
l 8 JB1190W 9LEGLZ "POI OLM-CIW 432403 Uado AjjewJoN VN eJaljuesind o}4ejuo) LEKO'LL0 11S-
l Y 13-35080-0%L0-¥4 V8=NI MML'E ADBY-08€ J34JaAU]| VB=NI MYL'E A08Y7-08E ISVHIYL ¥ILYIANI ZLLO'ZZ0 n-
l oL 1avl
| 8 aJejodiun ayqisny 0Ld-
l 9 122L%€0 d3W eJnjeubndu) LZZLYED SLS-
3 Y LdHZL-9V0J% © EEAS MOSL ZH 09-09'5L-08€/092-02Z A dwndou43313 [LdHZL-9V0D7 © EEADS MOSL ZH 09-05 DY 7-0BE/152-127 A edwodouyyan] 0920'820 IW-
1 9 apuey dal Joj j3ysen eJnjeubndwi Jad 1uo1ziusanb 31435 1690°620 GlS-
l 8 4=
I 8 ISIH-7 M4Z ZEXE'9 Jeulwaay buipjoy 3sny ZEXE'9 1qisnjeysod 0443SI0W 4=
3 8 ISIH-¥ W47 ZEXE'9 Jeuiwsa Buipjoy asnyg ZEXE'9 d)gisnyeod 0443540l 2522720 €ld-
l L ¥ajey1aq 6006 -AS'L 1E/V-S-HL 1€ JaUoISUa4 21u0J433]3 1€ 03/U0J}}31d 3.0eUDISUI | 2512°720 LY~
l 9 01VZZId 0L0-€66 ¥4 JNZ %404 YJIM UDHIMS JIu IN Z 3AB1Y) e esJodaUly 4950720 85~
l 9 9Il-LZ-A Y4IMS 0DIW 93L-1Z- A 34044nJ34UI0DIN §150°720 SLS-
l 33 S'ELD/0IW 4/W uol1Inpay Julor G'ELDA/0ZW 4/W duoiznply 6%€0°220 Lay-
l M H79€'6L0 09°08%-LLZA L8 dY106W 2'7 MM J040W 09'08%-LLZA 718'd*T06W 2'Z M) 3400 79€°6L0 LIW-
| 9 8760°0LD 6556811'SIP d3W eJnjeubndui Jad eol 8260010 SLS-
l 9 dP'A 4511 21jewnaud 33§ ed1jewndud ejulisip IPIA dP'A [
3 9 NOYUWO WZ L06L-3%0 IXY-XY JOJ Yo4ImS 1wl IXV-XY 'WITV WZ L06L-3%Q BSJod3uly4 9050°220 87S-
l 4 [A°h i
l 1 €41002L-11L MN 819 buliano) xayhod {81 ‘welp 04e6n1403) £4100ZL-7L MN X3T4110d euleng 2090220 143~
3 SOMISN XINIOHd 3d s@4im 7 4oy buu(g)y jeuiwaa ) NS MM efjow e iy 7 Jad 010buls Ww 7 Bp Jd 044350} LLED'TZ0 Vy.1Svid
| 69€0°720 abneb uleJdys Joj mm_on_um J0}33uu0) 031U0J}}319 9J0jeuoISUl} Jad __On_ € 9Jo4jauuo) 69€0°220 AdX-
l €l LH9-
3 €l S'€l9d S'el bd 40N S'£L0d 016146 opeg 9H9-
l 1 GHO-
A 45 YH9-
z 4 €H9-
| 143 SELOd S'el bd 4NN S'€L0d 0ibiib opeq 9920'220 ZHD-
l €L #d-
3 €l G'€1Dd 043U 9%Z¢ 4303y uleJyS pueig sjqe) G'ElDd 043U 9HZ€ BUOPJOIRSSAId €3d-
l €l G'ELDd 043U 99Z€ jaN3y uleJys puelg a1qe) G'ELDd 0JaU 9HZE BUOPIOIESSBId SJd-
l 45 G'ElDd 049U 9%Z¢ 43113y UleJ4sS pueig 31qe) G'E1Dd 043U 94Z¢ dUopJoIesSaly Y€20°220 23d-
l Il Y34~
3 14 €34~
A Il 34~
l Il 619/5'€19d W3S 618/5'E10d W3S 4uiof Jybleays pidey 610/5'€L9d W3S 04414p opided opuoddey 1120220 1349~
fyp/ern|  ys/b4 ouJaju| 31po) N3 auselzliisaq uold11Isa(/3auolzIdIsag apo) da|y waj}|/awoN |

6

8 | L

_ E _ S _

4 | 5 | z

|

O

0

6-41

Diagrams, exploded views and replace-

87



8l 1SIT TYIHILYW 6L02—20—+0 o100 JWdl viva VIIHIJOW ‘A
3so7/ownin Joymex3/eioynaes3 ITVI43LYIW VLINILSIT Bmp* —\m LZLWa
sl &M% SL—2ZLINa 2J}1/Puoizpulwouaq ETE]
10pI0/PSEBWWOD wds
mojjo4/enbeg . avo
/ ZHO9'AOSY  GL—ZL WO —
N F uoyisinbey/oulpi0 }up|d/opupidu| Gl—¢l Nd ‘N 'sld
obp4LoHBOL

— ¢ Y 0Z40LY A009 V0Z ¥S$2/7N Y07 - 8EXE'0L Ae1ap dwi asng VSJ/N VOZ - BEXE'QL 01epJeiy 311Q1Snd LL9750 84- Ld- 94~
€ ki 2/L-L401Y AQ09 VS'L ¥SJ/IN VSl -8EXE 0L AB13p dwIL asny VSI/IN VS'L - BEXE'0L O4BpJRLY B1IqISNY Y1L9%7%50 Sd- 44— £4-
4 S L40LY A009 VI ¥S$2/10 VL -8EXE 0L AR13p dwi) 3asng VSJ/TN VI - BEXE'0L 048PJR4Y 311qISNd €L9%7450 4= 4=
l S €401V A009 VE VS2/N VE - BEXE'0L Ae1ap awi| asng VSJ/N YE - BEXE'(L 04BPJRYIY 311qISny 1994450 64-
L o a)1qe> Ajddns Jamod a4e)d ansaypy 111} G auoizejuawne oAed ebe] 8%9Z'LE0 41~
l 0L 22971E0 741~
l 0L 11gIsny uoiznjiysos ebue | 22971E0 L41-
L ol Jaxseb jaued joujuo) dojsJae auoiziuleng 4090'S20 1n9-
3 Y J3]130W 9LEYLO 'POd V 9'0-3Z V9'0- 4'0 PeO1J3A0 BWJ3] V9'0 -4'0 031WJ3y 313y L0BEZZ0 Y14~
l L J91180W LLY1Z PO OL-W3TIT (ZH D9°0S'AYZ) - "dWV 6 MM IUIW Jo}dejuo) (ZH 09°0S°AYZ) - "dWV 6 MMY IUIW 3J04{BJU0) %100€°220 -
L wwg 1Jo4 g U0 WwglXg| ep elleg LZET'T20 VyLSVId
l 0'9SILTLELD ayeyd buisey) 4 B 0443SJOW X BINSNIYI Ip BJ4SBId 8872720 700X~
3 0'SS69°CLE'LO a4eqd buisor) 11} € & 04}3SJoW X eJNSNIY] Ip eJ4SBld 187720 90X~
L 0'S5L5'E0L'9S buwg'z 1euiwaay buiuds ajod a)dnapeng eiow e 1)l 4 Jad 0jobuls Ww G'Z ep 04430} 8522220 290X~
l 0'5500°E0L'9S buwg'z jeuiwsay bulds ajod abuis 0'5500°€0L 95 ellow e iy 7 43d ojobuis ww g7 ep 0443sJol 9522220 v-
l S J9ga M1l VZE HIE BEOIENT VZE A069 (BEXE (L) X | 1euiwJa} buipjoy asny VZE A069 - (8EXE'DL) X | 3liqisnye o 374444\ 64~
L 200X~
7 ZLZLE0E -S'71S XINJOHd - S3J1h 7 Joj buw(4)g'z 1euiwsa) XIN3OHd - enow e 1) 7 Jad buw(4)g'z 04}asdol €772°720
l S Jagamiey| V€ HI9 8EOZENT VZE AD69 (BEXE'0L) X 7 1eulwIay bulpjoy 3sny VZE AO69Y - (8EXE'QL) X 7 3iqISnje4od 0422220 4= 14—
3 Y 84~ L4~ 94~
l ki Jagamied| V€ Hg 8EOEE 0T VZE AD69 (BEXE'QLE X € 18UIWI3} Buipjoy asny VZE AQ69 - (8EXE'(L) X E 3qisnyellod 6ELTTL0 S4- hd- £4-
l S 6L°0S #2°0S 00%-0EZ'A VA0SZ JawdJojsued| 6L'0S 72°0S 007-0EZ'A VAQSZ dJ0{eW.Joysed | 1991220 L=
l G | 25D/ 2409105 (VAOM) SZ-0/AVADY) 61-0 081001014641 0164 VA0S VSJ/IN VAQSL JawJojsued | VS2/7N VAQSL dJojewJojsed | $€91'220 1=
l S 022-0/09-0°'A 00%-0€Z-0 00§ Jowdojsued| 022-(/09-0'A 00%-0€Z-0 005 3J04eWJ0OSBJ| 1091220 i1-
l € 98V 9L-9ILSW V91-01 Pe0]JaA0 Jewsa}-0jaubely V9L-01 0d1wJdjo4aubey 5921220 00-
l 9 L9YEIL'POD LAD-TIW uo}4nq ysnd Aousbuswy ezuabJawa obung SY21'720 4S-
l L J31130W - 7L89LZ PO ENUM-TTW 10433)3s usl}isod ¢ [41£917°00) V-7zW 144e4u0de}od +7 (8917 POI EXYM-ZTW 'SOd € 31ige}S 31043135 [144%44)] AN
L 9 01S%-
l 9| Y3ONI4 - ¥dS'S0°'S6 + 00007208250 aseq + 428403 abueydxd 7 - VA 1z Ke1ay 0]0)50Z + 0|qUeIS |}{e4U0d 7 - JYA%Z 313y L6EZ'220 + 1660220 LOX-
z 9 JBOW - 8LIIT "POI LOM-ZTW 438400 3s0]> AnewJoN 8L991Z ‘PO L BM-ZZW IN 0443y3201g 7S
z 9 J3NPOW - 8L99LZ PO LON-ZZW 138}U0> 350)) AjjRWION IN eJaljuesind 04jejuo) 9€60'220 45—
l 8 wa}sAS13pY £dATVdd VZ PAYZ-1') DA 3p/2e 87— IA Aiddns Jamod seaul VT IPAYZ-ZL DA 3p/IBABT-Y IA 348Ul 3Jojejusuny 6060220 109~
3 L LZdIW 71 Jaznensia pleog |zda ewe) aJojeuoisuay Jad |7d3W 011 Aeidsig 1880220 LnJ-
l €199V £0014%06L0ZWVSL 09°0%Z/ DS'DEZA 1358313y ew|ulw 1p euiqog €L50°220 -
3 0L 103570 bwug', »IB1g U0I433UU0) jBUlWId | 3JIM (043N} bwwg'} ep ajejund e ajeuiwsa | 2180220 Eld-
3 0l 50033520 buwg’e 3}IYM U01453UU0) JeUlWId | 3JIM (0>uelg) bwwe'g ep ajejund e ajeulwa | LIEO'TC0 11d-
l 0L (ossoy) buwg’, ep gg ona1yrd0 e djeulwsa | 80€0'220 113~
3 0L LEZ00WE buwg'z ep gg anig U0I433UU0) eUlWId | dJIM (n1g) buwg'z ep gg o)ja1y220 e ajeuwsa) €0€0720 [43
l oL W L1924 buwg'z anig Uol453UuUo) jeullIs | 3JiM (mg) bwwg'z ep o4unib e ajeuiwsa | L620'720 19)-
3 oL TWN-
3 0l 3JIM pue Jaxew I1qe) ojiyeubas e4jaydly3 0620220 LWN-
l € JH0LYLLIVAY + AT-QHSW AT-GHSW FHOLVLLVAY + AT-GHSW V14040130189 OONYWED) 9920'220 00-
l 0L buugg’, a4im aibuis 05'Lx| 3Jejodiun e))adipJo) ZLL0220 14~
l 0L buwgg a4im a1buis S'0 X | @Jejodiun ey1aslp.Jo) LLL0°'Z20 114~
l 0L pueJba Lenze S'exp4l dwep dyseld G'zxsgL eayseid uf eyjadsey €9E5'6L0 1S4~

fyo/ern|  ys/64 oudJaju| 331po) N3 auoiz1d2s3( uol4diuasa(/auoiziiass(q apo) dayy way|/aWoN|
6 _ 8 _ L _ 9 S _ 2 g _ z _ L _ 0 =

88

Use and maintenance manual DM- 1215

6-42



Front flywheel assembly

89

6-43



Code Description Description Quantity

001.4029 SLITTA TENDILAMA ARCHETTO SLIDE SH 320- 330 MOD. 1226 1,000
SH320- 330 332MOD. 1226

001.4030 SUPPORTO TENSIONAMENTO LAMA SUPPORT SH 330 CNC FE MOD.1403 1,000
ELETT. SH330CNCFE- SH- 282-292- 332
MOD.1403

001.4229 ARCHETTO SEZIONE PULEGGIA FOLLE |IDLER WHEEL BOW SH 332 715" 1,000
SH 332”15” MOD. 1421

001.4231 PULEGGIA FOLLE ARCHETTO SH 332 BOW IDLER WHEEL SH 332 "15” 1,000
"15"MOD. 1423

007.3811 DISTANZIALE VOLANTINO SH WHEEL SPACER SH 1,000

007.3825 PERNO REGISTRO TENSIONAMENTO BAND TENSION REGISTER PIN SHARK 1,000
LAMASH

007.3843 ALBERO VOLANO LIBERO SH N.T. IDLER WHEEL SHAFT SH N.S. 1,000

007.4222 STAFFA BLOCCAGGIO GUIDA TESTINA | LOCKING BRACKET SH 332 1,000

007.4241 LARDONE SLITTA TENDILAMA SH BAND GUIDE SLIDE GIB SH 320- 330 2,000
320-330

007.4895 LARDONE TESTINA SH 332 GIB HEAD 1,000

007.6922 TESTINA GUIDALAMA ANTERIORE SH FRONT HEAD GUIDING BLADE SH 332 1,000
332

010.0352 GHIERA AUTOBLOCCANTE 35X1,5 CN- SELF- LOCKING RING NUT 35X1,5 CN-TI- | 1,000
TI- SH-FC SH-FC

010.0889 RULLO PREMILAMA SH 230 NC HS BAND PUSHER ROLLER SH 230 NC HS 4,000

010.0915 MOLLA A TAZZA 50X18,4X3 SH BELLEVILLE SPRING WASHERS 4,000

50X18,4X3 SH

010.1705 GUIDALAMA 1 INSERTO ANTERIORE SH |1 INSERT FRONT BAND GUIDE SH N.S. 1,000
N.T.

010.1707 GUIDALAMA 2 INSERTIANTERIORE SH |2 INSERTS FRONT BAND GUIDE SHN.S. |[1,000
N.T.

010.1721 PREMILAMA SHARK TOP CARBIDE SHARK 1,000

010.1884 CERNIERA X PROTEZIONE PROTEC.HINGE VW- 18CFA- 49 CH5 6,000
VW- 18CFA- 49 CH5

010.1910 LEVA COMANDO TESTA BT SH 320-332 | BT LEVER SH 320 6,000

010.3752 PERNO ECCENTRICO CUSCINETTI PRE- | BLADEPUSHER BEARING ECCENTRIC 6,000
MILAMASH 230 NC HS PIN SH230

010.4021 PIASTRA REGOLAZIONE SLITTA LARDO- |GIB SLIDE ADJUSTMENT PLATE SH 2,000
NE SH 320- 330- 332- H- 14A 320- 330-

010.4516 SUPPORTO TESTINA ANTERIORE FRONT HEAD SUPPORT 6,000

010.4526 SUPPORTO RULLI TESTINA GUIDALAMA | ROLLER SUPPORT GUIDALAMA MOBILE |6,000
MOBILE HEAD

010.4818 SUPPORTO LEVA COMANDO TESTA HEAD CONTROL LEVER SUPPORT 6,000

010.7203 DADO M6 (010.7203) M6 SCREW NUT (010.7203) 1,000

010.7204 DADO M8 (010.7204) M8 SCREW NUT (010.7204) 1,000

010.7229 DADO AUTOBLOCCANTE M8 (010.7229) | M8 SELF- LOCKING SCREW NUT 1,000

010.7410 GRANO VCE PUNTA CILINDRICA 8X16 8 X 16 CYLIND.POINT VCE GRUB SCREW | 1,000

010.7454 GRANO VCE PUNTA CONICA8X 8 8 X 8 CONICAL POINT VCE GRUB SCREW | 1,000

010.7466 GRANO VCE PUNTA PIANA 6 X 16 6 X 16 FLAT POINT VCE GRUB SCREW 1,000

010.7467 GRANO VCE PUNTA PIANA 6 X 12 6 X 12 FLAT POINT VCE GRUB SCREW 1,000

010.7468 GRANO VCE PUNTA PIANA 4 X 4 4X4 FLAT POINT VCE GRUB SCREW 1,000

010.7469 GRANO VCE PUNTA PIANA 6 X 20 6 X 20 FLAT POINT VCE GRUB SCREW 1,000

010.7481 GRANO VCE PUNTA PIANA 8 X 35 8X35 FLAT POINT VCE GRUB SCREW 1,000

010.7602 RONDELLA 0 5 0 5 WASHER 1,000

010.7603 RONDELLA 0 6 (010.7603) 06 WASHER (010.7603) 2,000

010.7604 RONDELLA 0 8 (010.7604) 0 8 WASHER (010.7604) 1,000

010.7606 RONDELLA 0 12 (010.7606) 0 12 WASHER (010.7606) 1,000

010.7645 RONDELLA GROOVER M8 M8 SPRING WASHER 1,000

010.7661 RONDELLA SPESSORE DIAM. 6X3 THICKNESS WASHER DIAM. 6X3 1,000

010.7768 SPINA ELASTICA DIAM. 6 X 40 (010.7768) |ELASTIC PIN DIAM. 6 X 40 1,000

010.7830 VITE BUTON 5 X 10 (010.7830) 5 X 10 BUTON SCREW (010.7830) 1,000

010.7859 VITE TCEI 5 X 12 (010.7859) TCEI5 X 12 SCREW (010.7859) 1,000

010.7867 VITE TCEI 6 X 10 (010.7867) TCEI 6 X 10 SCREW (010.7867) 1,000

010.7868 VITE TCEI 6 X 12 (010.7868) TCEI 6 X 12 SCREW 1,000

010.7870 VITE TCEI 6 X 16 (010.7870) TCEI 6 X 16 SCREW (010.7870) 2,000
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Code Description Description Quantity
010.7871 VITE TCEI 6 X 20 (010.7871) TCEI6 X 20 SCREW (010.7871) 1,000
010.7875 VITE TCEI 6 X 40 (010.7875) TCEI 6 X 40 SCREW (010.7875) 1,000
010.7890 VITE TCEI 8 X 12 (010.7890) TCEI8 X 12 SCREW (010.7890) 2,000
010.7893 VITE TCEI 8 X 20 (010.7893) TCEI 8 X 20 SCREW (010.7893) 1,000
010.7893 VITE TCEI 8 X 20 (010.7893) TCEI8 X 20 SCREW (010.7893) 1,000
010.7894 VITE TCEI 8 X 25 (010.7894) TCEI 8 X 25 SCREW (010.7894) 1,000
010.7895 VITE TCEI 8 X 30 TCEI 8 X 30 SCREW 1,000
010.7899 VITE TCEI 8 X 60 TCEI 8 X 60 SCREW 1,000
010.7965 VITE TE 8 X 35 (010.7965) TE 8 X 35 SCREW (010.7965) 1,000
010.9085 GRANO VCE PUNTA PIANA 12 X 12 12 X 12 FLAT POINT GRUB SCREW 1,000
010.9091 GRANO VCE PUNTA PIANA 12 X 35 12 X 35 FLAT POINT GRUB SCREW 6,000
010.9121 GRANO VCE PUNTA PIANA 8 X 25 8X25 FLAT POINT GRUB SCREW 6,000
016.1295 PIASTRINO SPESSORE CERNIERA SPM | HINGE THICKNESS PLATE 1,000
016.3058 CARTER POSTERIORE SPF SH 332 REAR CARTER 1,000
016.3137 PROTEZIONE LAMA ANTERIORE FRONT BAND GUARD 1,000
016.3621 STAFFA DI FERMO SH 332-382 LOCKING BRACKET SH 332-382 1,000
019.5370 FASCETTA LEGRAND ART.31900 LEGRAND CLAMP ART.31900 1,000
022.0369 CONNETTORE PER BOBINA U2 E TEN- CONNECTOR F.U2 COIL AND TENSIONER [ 1,000

SIONATORETRSA/3T.00 SH
420-282- 292- 332
022.2152 TENSIONATORE ELETTRONICO TR- ELECTRONIC TENSIONER TRSA/3T.00 1,000
SA/3T.00
025.0060 CUSCINETTO 6000 2Z BEARING 6000 2Z 2,000
025.0069 CUSCINETTO 32007X BEARING 32007X 2,000
025.0272 ANELLO DI PROTEZIONE NILOS 32007 NILOS SEAL RING 32007 2,000
028.0130 RACCORDO 1/4-9 CL 2601 JOINT 1/4-9 CL 2601 1,000
028.0151 TUBO PLASTIFICATO 07- 11 PLASTIC HOSE 07- 11 1,000
028.0352 PROTEZIONE GOMMA SLITTA TENDILA- | RUBBER GUARD SHARK 320 1,000
MA SHARK320- 332
034.0206 VOLANTINO TENSIONAMENTO LAMA SH | BAND TENSIONING HANDWHEEL SH 1,000
034.1003 LEVA A SCATTO 12 MA LEVER 12 MA 1,000
034.1112 VOLANTINO O 40M8 X PIEDISTALLO SH- | O 40 M8 HANDWHEEL X STEEL BASE SH | 1,000
CB 330
043.0229 RIDUZIONE MF 1/4 - CL 2520 MF 1/4 - CL 2520 REDUCTION 1,000
043.0652 RUBINETTO 1/4 F.M. 1/4 F. M. TAP 1,000
090.0271 IMPUGNATURA COMPLETA TIPO MEP COMPLETE MEP HANDLE 1,000
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001.4228 ARCHETTO SEZIONE PULEGGIA MOT- | BOW SH 320/330 WITHOUT REDUCER | 1.000
RICESH 332 "15” MOD.1420

001.4230 PULEGGIA MOTRICE SH 332 715" MOTOR WHEEL SH 332 715" 1.000
MOD.1422

007.3770 SUPPORTO TESTINA POSTERIORE SH | REAR HEAD SUPPORT SH 320 60° 1.000
320 60°- SH 332

007.3813 DISTANZIALE ARCHETTO SH BOW SPACER SH 1.000

007.3822 PERNO SUPPORTO SNODO TESTA SH |HEAD PIVOT SUPPORT PIN SH 1.000
260- 280- 282- 292- 320- 332 260- 280- 320

007.3828 BOCCOLA BATTUTA FINECORSA LIMIT STROKE BUSHING SH 320 1.000
SH320- 332

007.4142 SQUADRETTO PER LIQUIDO SH PLATE SH 320- 330- H- 14A 1.000
282-292- 320- 330-332-H- 14A

007.5137 DISTANZIALE CUSCINETTO SNODO TE- | SPACER BEARING JOINT OF THE HEAD | 1.000
STA

007.6923 TESTINA GUIDALAMA POSTERIORE SH | REAR HEAD GUIDING BLADE SH 332 1.000
332

010.0355 GHIERA AUTOBLOCCANTE 25X1,5 Tl SELF- LOCKING RING NUT 25X1,5 TI- 1.000
SH 260- FC SH260- FC

010.0361 GHIERA DI PRECISIONE 45X1,5 PRECISION RING NUT 45X1,5 1.000

010.0375 GHIERA ALBERO RIDUTTORE SH LOCKNUT FOR DRIVE SHAFT SH 332- |1.000
332-330 330

010.0934 MOLLA X PULILAMA SH N.T. BAND BRUSHES SPRING SH N.T. 1.000

010.1413 STAFFA FISSAGGIO SPAZZOLA PULILA- | PULILAM BRUSH FIXING BRACKET 1.000
MA

010.1704 GUIDALAMA 1 INSERTO POSTERIORE |1 INSERT REAR BAND GUIDE SHN.S. |1.000
SHN.T.

010.1706 GUIDALAMA 2 INSERTI POSTERIORE |2 INSERTS RAER BAND GUIDE SHN.S. |1.000
SHN.T.

010.1721 PREMILAMA SHARK TOP CARBIDE SHARK 1.000

010.1801 CHIUSURA LEVA - D- ZINCATA SH -D- ZINC LEVER CLOSURE SH 1.000

010.1884 CERNIERA X PROTEZIONE PROTEC.HINGE VW- 18CFA- 49 CH5 1.000
VW- 18CFA- 49 CH5

010.2180 ALBERO RIDUTTORE TAGLIA 75 SH 332 | DRIVE SHAFT 1.000

010.2208 PORTASPAZZOLA PULILAMA SH BAND BRUSH HOLDER 1.000
260- 282- 320- SH 332

010.7010 ANELLO SEEGER 0 45 (010.7010) 0 45 SEEGER RING 1.000

010.7111 CHIAVETTA 8 X 7 X 32 (010.7111) 8 X7 X 32 KEY 1.000

010.7226 DADO AUTOBLOCCANTE M6 (010.7226) | M6 SELF- LOCKING SCREW NUT 1.000

010.7467 GRANO VCE PUNTA PIANA 6 X 12 6 X 12 FLAT POINT VCE GRUB SCREW |1.000
(010.7467)

010.7468 GRANO VCE PUNTA PIANA 4 X 4 4X4 FLAT POINT VCE GRUB SCREW 1.000
(010.7468) (010.7468)

010.7602 RONDELLA 0 5 05 WASHER 1.000

010.7603 RONDELLA 0 6 (010.7603) 06 WASHER (010.7603) 1.000

010.7606 RONDELLA 0 12 (010.7606) 0 12 WASHER (010.7606) 1.000

010.7645 RONDELLA GROOVER M8 M8 SPRING WASHER 1.000

010.7830 VITE BUTON 5 X 10 (010.7830) 5 X 10 BUTON SCREW (010.7830) 4.000

010.7859 VITE TCEI 5 X 12 (010.7859) TCEI5 X 12 SCREW (010.7859) 1.000

010.7864 VITE TCEI 5 X 45 (010.7864) TCEI 5 X 45 SCREW (010.7864) 1.000

010.7870 VITE TCEI 6 X 16 (010.7870) TCEI6 X 16 SCREW (010.7870) 2.000

010.7871 VITE TCEI 6 X 20 (010.7871) TCEI 6 X 20 SCREW (010.7871) 1.000

010.7875 VITE TCEI 6 X 40 (010.7875) TCEI 6 X 40 SCREW (010.7875) 1.000

010.7890 VITE TCEI 8 X 12 (010.7890) TCEI8 X 12 SCREW (010.7890) 2.000

010.7893 VITE TCEI 8 X 20 (010.7893) TCEI 8 X 20 SCREW (010.7893) 1.000

010.7936 VITE TCEI 12 X 65 TCEI 12 X 65 SCREW 1.000

010.7940 VITE TCEI 12 X 30 TCEI 12 X 30 SCREW 1.000

010.7985 VITE TE 12 X 30 TE 12 X 30 SCREW 1.000

016.1251 PIASTRA ATTACCO F.C. CHIUSURA PLATE FIXING SAFETY SWITCH 1.000
COPERCHIOARCHETTO SH N.T.

016.1295 PIASTRINO SPESSORE CERNIERA HINGE THICKNESS PLATE 1.000
SPM SH 332
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016.1704 PROTEZIONE LAMA POST.SH REAR BAND GUARD SH 1.000
320-330- 331-332 320-330- 331-332
016.3057 CARTER POSTERIORE SPM SH 332 REAR CARTER 1.000
016.3619 STAFFA FINECORSA TESTA SH HEAD LIMIT SWITCH 1.000
332-382 CCS
016.3621 STAFFA DI FERMO SH 332-382 LOCKING BRACKET SH 332-382 1.000
019.3624 MOTORE KW 2,2 V.277- 480.60 MOTOR KW 2,2 V.277- 480.60 1.000
019.3627 MOTORE KW 2,2 V.139- 240.60 MOTOR KW 2,2 V.139- 240.60 1.000
019.5370 FASCETTA LEGRAND ART.31900 LEGRAND CLAMP ART.31900 1.000
022.0211 RACCORDO RAPIDO SEM PG 13,5 RAPID JOINT SEM PG 13,5 1.000
022.0212 RACCORDO RAPIDO SEM PG 16 RAPID JOINT SEM PG 16 1.000
022.0244 CONTRODADO 3217B GRIGIO PG 13,5 |LOCK NUT 3217B GREY PG 13,5 1.000
022.0249 DADO POLIAMIDE HUMMEL DIAM. 16 POLYAMIDE HUMMEL NUT 0 16 1.000
022.0506 FINECORSA D4C- 1201 2M ALIMEN.AX- | LIMIT SWITCH F.FEEDER AX- AXI 1.000
AXI
022.0544 INTERRUTTORE DI SICUREZZA CON SAFETY SWITCH FR993-D10 SH 230 1.000
CHIAVEFR993- D10 SH 230 NC- HS NC-HS
025.0075 CUSCINETTO 32009X BEARING 32009X 2.000
025.0089 CUSCINETTO 3307 A2RS BEARING 3307 A2RS 1.000
025.0225 ANELLO TENUTA OR 171- 68,26 O RING 171- 68,26 1.000
025.0238 ANELLO DI TENUTA OR 149- 44,45X3,53 | O RING 149- 44,45X3,53 1.000
025.0275 ANELLO DI PROTEZIONE NILOS NILOS GUARD RING 32009X 2.000
32009X
025.0552 SPAZZOLA PULILAMA SHARK 6X25X50 | BAND BRUSH 6X25 030 SHARK 1.000
025.0625 GUARNIZIONE MOTORE SH MOTOR GASKET SH 310- 320- 330 1.000
310-320- 330
025.0730 RIDUTTORE FCNDKO75/RATIO=40:1,90 | GEARBOX FCNDKO75/RATIO=40:1,90 |1.000
B14 B14
025.0803 BOCCOLA GRAFITATA L. 10 DIAM. 6 GRAPHITIZED BUSHING L. 10 DIAM. 6 | 2.000
025.0861 CALETTATORE 0 35X60 CONNECTOR 0 35X60 1.000
028.0120 RACCORDO 3/8 - 9 CL 2601 JOINT 3/8 - 9 CL 2601 1.000
028.0130 RACCORDO 1/4-9 CL 2601 JOINT 1/4-9 CL 2601 3.000
028.0151 TUBO PLASTIFICATO 07- 11 PLASTIC HOSE 07- 11 1.000
034.0427 COPERCHIO RIDUTTORE FCNDKO75 | FCNDKO75 SAFETY CAP 1.000
043.0229 RIDUZIONE MF 1/4 - CL 2520 MF 1/4 - CL 2520 REDUCTION 1.000
043.0260 TAPPO TTE4 1/4 - CL 2611 1/4 TAP TTE4 1.000
043.0652 RUBINETTO 1/4 F.M. 1/4 F. M. TAP 1.000
6-48 Use and maintenance manual DM- 1215 94




Cutting head cover
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Code Description Description Quantity
001.4054 TRAVE ARCHETTO SH 382 N.T.MOD. | BOW BEAM SH 382 N.T. MOD. 1.000
010.7231 DADO AUTOBLOCCANTE M12 M12 SELF- LOCKING SCREW NUT 2.000
010.7606 RONDELLA 0 12 0 12 WASHER 2.000
010.7703 SPINA CILINDRICA DIAM. 8 X 30 CYLINDRICAL PIN DIAM. 8 X 30 2.000
010.7830 VITE BUTON 5 X 10 5X 10 BUTON SCREW 2.000
010.8922 VITE TE 12X 90 12 X90 TE SCREW 2.000
016.0956 COPERCHIO ARCHETTO N.T. SH 382 BOW COVER SH 382 2.000
016.1250 PIASTRINO FIX INTERRUTTORE PLATE FIXING BOW COVER SAFETY 2.000

COPERCHIO SWITCH
016.3366 CARTER POSTERIORE TRAVE SH 382 |REAR CARTER 2.000
019.5370 FASCETTA LEGRAND ART.31900 LEGRAND CLAMP ART.31900 2.000
034.1107 VOLANTINO O 30 M6 X 20 O 30 M6 X 20 HANDWHEEL 2.000
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Code Description Description Quantity

001.4052 SCORREVOLE MORSA SH 382 UPPER VICE SH 382 1.000
MOD.1418

001.4053 SUPPORTO MORSA SH 382 MOD.1419 | VICE SUPPORT SH 382 1.000

007.3860 PERNO BLOCCAGGIO MORSA SER- LOCKING PIN SH 382 1.000
RAGGIO RAPIDOSH 382

007.3891 BOCCOLA VITE MORSA SH VICE SCREW BUSHING SH 1.000
260- 280- 282- 292- 320- 332 260- 280- 320

007.4058 BOCCOLA ECCENTRICA SH ECCENTRIC BUSHING SH 260- 280-320 |1.000
260- 280- 282- 292- 320- 332

007.4081 PIGNONE SBLOCCAGGIO SCOR- UNLOCKING LOWER VICE PINION 1.000
REVOLE SH 260- 280- 282- 292- 320- 332

007.4156 GANASCIA MORSA MOBILE SH 332 MOVING VICE JAW SH 332 1.000

007.4893 LARDONE MORSA SH 382 GIB VICE 1.000

010.0245 VITE MORSA 586X24 DM- 1215 VICE SCREW 586X24 DM- 1215 1.000

010.0918 MOLLA RICHIAMO CHIOCCIOLA VITE VICE SCREW NUT RETURN SPRING SH |1.000
MORSA SH

010.1202 OLIATORE A SFERA DIAM. 8 OIL FILLER DIAM.8 2.000

010.2372 CHIOCCIOLA BRONZO 45° SH SCREW NUT 45° 1.000
260- 270- 280- 281
282- 292- 320- 332- 422- 452

010.7203 DADO M6 (010.7203) M6 SCREW NUT (010.7203) 7.000

010.7410 GRANO VCE PUNTA CILINDRICA 8X16 |8X16 CYLIND.POINT VCE GRUB SC- 1.000

REW

010.7456 GRANO VCE PUNTA CONICA 8 X 16 8 X 16 CONICAL POINT VCE GRUB SC- |5.000
(010.7456) REW

010.7463 GRANO VCE PUNTA CONICA 6 X 35 6 X 35 CONICAL POINT VCE GRUB SC- |7.000
(010.7463) REW

010.7488 GRANO VCE PUNTA PIANA 10 X 45 10 X 45 FLAT POINT VCE GRUB SCREW | 1.000

010.7603 RONDELLA 0 6 (010.7603) 06 WASHER (010.7603) 7.000

010.7767 SPINA ELASTICA DIAM.6X35 A SPIRALE | ELASTIC PIN DIAM. 6 X 35 1.000

010.7893 VITE TCEI 8 X 20 (010.7893) TCEI 8 X 20 SCREW (010.7893) 1.000

010.7894 VITE TCEI 8 X 25 (010.7894) TCEI 8 X 25 SCREW (010.7894) 2.000

010.9119 GRANO VCE PUNTA PIANA 8 X 12 8X12 FLAT POINT GRUB SCREW 1.000

034.0205 VOLANTINO VPRA/125 MR SH VPRA/125 HANDWHEEL SH + PH 1.000
282-292- 320- 330PH 211- 1/261- 1

034.1002 LEVA A SCATTO 10 MA LEVER 10 MA 1.000

034.1003 LEVA A SCATTO 12 MA LEVER 12 MA 1.000
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Code Description Description Quantity
010.1809 CHIUSURA SPORTELLO DOOR LOCKING WIT KEY 1.000
010.1893 CERNIERA SPORTELLO PIEDISTALLO |PROTECTION DOOR HINGE N.T. 1.000

N.T.
013.0199.1 PIEDISTALLO STEEL BASE 1.000
016.1237 PIASTRA PASSACAVI POSTERIORE SH | BACK FAIRLEAD P LATE SH 452 SXI 1.000
452 SX|
016.2458 SPORTELLO PIEDISTALLO STEEL BASE DOOR SH 332 - 382 1.000
016.3241 SCIVOLO RACCOLTA LIQUIDO ANT. SLIDE COLLECT FRONT LIQUID 1.000
022.0211 RACCORDO RAPIDO SEM PG 13,5 RAPID JOINT SEM PG 13,5 2.000
022.0212 RACCORDO RAPIDO SEM PG 16 RAPID JOINT SEM PG 16 1.000
022.0219 RACCORDO QUICK RQG1-P16 AD28,5 | QUICK JOINT 1.000
PG16
022.0234 PRESSACORDONE 3246 NERO PG 13,5 | CORD PRESSER 1.000
022.0237 PRESSACAVO PG 11 BS03 CABLE PRESSER PG 11 BS03 1.000
022.0244 CONTRODADO 3217B GRIGIO PG 13,5 |LOCK NUT 3217B GREY PG 13,5 3.000
022.0249 DADO POLIAMIDE HUMMEL DIAM. 16 POLYAMIDE HUMMEL NUT 0 16 1.000
022.0321 PASSACAVI 12 INC.MM.2 FAIRLEADS 12 INC.M M.2 1.000
028.0010 PISTOLA SH- TI ART. 8966 COOLANT PISTOL SH-TI 8966 1.000
028.0121 RACCORDO 3/8- 17 CL 2601 JOINT 3/8-17 CL 2601 2.000
028.0260 ELETTROPOMPA ELECTROPUMP 230- 400.50 HZ SPV33 | 1.000
V.220- 240/380- 415.50HZSPV33
028.0391 TUBO LOOC LINE SPD ART.69540 3/4 LOOC LINE HOSE SPD ART.69540 3/4 1.000
028.0396 UGELLO 0 20 SPD FP50.11B50 NOZZLE 0 20 SPD FP50.11B50 1.000
028.0401 RACCORDO 3/4 SPD FP50.17A20 FITTING 3/4 SPD FP50.17A20 1.000
034.0901 TAPPO LIVELLO OLIO 1/2 'GAS. 1/2” GAS. OIL LEVEL CAP 1.000
034.0905 TAPPO OLIO TAO- 3 1/2 POL. NERO TAO/3 1/2” BLACK OIL CAP 1.000
043.0180 RIDUZIONE M 3/4- F 3/8 REDUCTION M 3/4-F 3/8 1.000
043.0182 RACCORDO A GOMITO FF ZINCATO 3/4 |3/4 ELBOW ZINKED JOINT 2.000
043.0183 RACCORDO A Y 90° MASCHIO 3/8 Y MALE JOINT 3/8 1.000
043.0186 RACCORDO FEMMINA 1/2 ACQUASTOP | 1/2 WATERASTOP FEMALE JOINT 1.000
043.0192 RACCORDO RB 9889 3/4X20 RB 9889 JOINT 3/4X20 4.000
043.0223 RACCORDO TE FFF ZINCATO 3/4 TE FFF GALVANISED 3/4 JOINT 1.000
043.0277 NIPPLO CONICO ZINCATO 3/4 GALVANISED 3/4 CONICAL NIPPLE 1.000
043.0351 GUARNIZIONE 3/4 3/4 GASKET 1.000
043.0654 RUBINETTO M/F 3/4 CL 6310 M/F 3/4 CL 6310 TAP 1.000
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Code Description Description U.of M. | Quantity

016.1271 SCATOLA DI GIUNZIONE PICCOLA | JUNCTION BOX 95X95X70 PZ 1.000
95X95X70

016.2925 QUADRO COMANDI CONTROL PANEL DM- 12/DM-1215 |PZ 1.000
DM- 12/DM- 1215

022.0212 RACCORDO RAPIDO SEM PG 16 RAPID JOINT SEM PG 16 PZ 1.000

022.0219 RACCORDO QUICK RQG1-P16 QUICK JOINT PZ 1.000
AD28,5 PG16

022.0234 PRESSACORDONE 3246 NERO PG |CORD PRESSER PZ 1.000
13,5

022.0244 CONTRODADO 3217B GRIGIO PG |LOCK NUT 3217B GREY PG 13,5 PZ 1.000
13,5

022.0249 DADO POLIAMIDE HUMMEL DIAM. |POLYAMIDE HUMMEL NUT 0 16 PZ 1.000
16

031.3254 PANNELLO COMANDI SUPERIORE |UPPER CUTTING CONTROL PANEL |PZ 1.000
DM 12/15 DM 12/15

031.3259 PANNELLO COMANDI INFERIORE |LOWER CONTROL PANEL DM 12 PZ 1.000
DM 12

034.1169 MANOPOLA REGOLAZIONE FEED RATE KNOB (W/ SEMICIRCLE |PZ 1.000
MONOGIRO HOLE)

043.0594 REGOLATORE IDRAULICO HYDRAULIC REGULATOR SH-CB- |PZ 1.000
MONOGIROUNIDIREZIONALE SH T
CB-TI (BAFFO A)
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Code Description Description Quantity

001.3111 DISTANZIALE BATTUTA TI-CN 350- SH | STOP SPACER TI- CN 350- SH 1.000
MOD. 7

001.4035 PIANO GIREVOLE SH 320 60°- SH 332 |ROTATING TABLE SH 320 60° MOD.1229 |1.000
MOD. 1229

001.4036 PIATTAFORMA FISSA SH 320 60°- SH FIXED PLATFORM SH 320 60° 1.000
332 M1201 MOD.1201

001.4038 ANELLO PIANO GIREVOLE ROTATING TABLE RING SH 320 M.1216 |1.000
SH320- SH332 M1216

002.0006 SQUADRO MORSA DESTRO SH 332 RIGHT VICE BACK STOP SH 332 1.000
MOD.1204 MOD.1204

002.0007 SQUADRO MORSA SX SH 332 LEFT VICE BAK STOP SH 332 1.000
MOD.1205

007.3808 PIASTRA APPOGGIA PEZZI SINISTRA | LEFT STOCK SUPPORT PLATE SH 320 |1.000
SH 32060°- SH 332 60°

007.3809 PIASTRA APPOGGIA PEZZI DESTRA SH | RIGHT STOCK SUPPORT SH 320 60° 1.000
320 60°- SH 332

007.3819 PERNO DI CENTRO SH 320 CENTRE PIN SH 320 60° 1.000
60°- 282- 332

007.3826 PERNO BLOCCAGGIO PIANO GIREVO- |ROTATING TABLE LOCKING PIN SH 320 |1.000
LE SH 32060°- SH 332 60°

007.3827 BOCCOLA PER BATTUTA SH STOP BUSHING SH 260- 280- 320 1.000
260- 280- 282- 292- 320- 332

007.4060 BOCCOLA BATTUTA 45° DX SH 320 BUSHING F.STOP AT 45° RIGHT SH 320 |1.000
60°SH 332 60°

007.4154 GANASCIA MORSA DESTRA SH 332 RIGHT VICE JAW SH 332 1.000

007.4155 GANASCIA MORSA SINISTRA SH 332 | LEFT VICE JAW SH 332 1.000

007.4536 PERNO PUNTO FISSO SH 200-282-332 |PIN SH 200 1.000

007.4601 CILINDR.PUNTO FISSO SH FIXED POINT CYLINDER SH 200 1.000
200- 282- 332

010.0352 GHIERA AUTOBLOCCANTE 35X1,5 CN- | SELF- LOCKING RING NUT 35X1,5 CN- | 1.000
Tl- SH-FC TI-SH-FC

010.0370 GHIERA 5S 30X1,5 SH RING NUT 5S 30X1,5 SH200-260-280 | 1.000
200- 260- 280- 282 292- 332

010.0424 GRANO PUNTA PIANA 12X170 SH GRUB SCREW 12X170 SH 320 1.000
320- 332

010.0425 GRANO PUNTA PIANA 12X190 SH GRUB SCREW 12X190 SH 320 1.000
320- 332

010.0426 GRANO PUNTA PIANA 12X135 SH GRUB SCREW 12X135 SH 320 1.000
320- 332

010.0451 TIRANTE BATTUTA TAGLI A MISURA TI- |CUT TO MEASURE STOP TIEROD TI- | 1.000
CN-SH CN-SH

010.0713 ASTA MILLIMETRATA CROMATA MM.600 | MM SCALE 600 0 20 SH 1.000
0 20FIL. M16 SH

010.0814 RULLO 0 35 COMPLETO X K210 L.460 | COMPLETE RULLER 035 FOR K210 1.000

010.0902 MOLLA PUNTO FISSO TESTAMOD. 95 |HEAD FIXED POINT SPRING 1.000

010.1204 INGRASSATORE M 6 M 6 LUBRICATOR 3.000

010.7009 ANELLO SEEGER 0 30 (010.7009) 0 30 SEEGER RING (010.7009) 1.000

010.7206 DADO M12 (010.7206) M12 SCREW NUT (010.7206) 4.000

010.7208 DADO M16 (010.7208) M16 SCREW NUT (010.7208) 2.000

010.7481 GRANO VCE PUNTA PIANA 8 X 35 8X35 FLAT POINT VCE GRUB SCREW  |2.000
(010.7481) (010.7481

010.7491 GRANO VCE PUNTA PIANA 10 X 60 10 X 60 FLAT POINT VCE GRUB SCREW |1.000
(010.7491)

010.7604 RONDELLA 0 8 (010.7604) 0 8 WASHER (010.7604) 3.000

010.7605 RONDELLA 0 10 (010.7605) 0 10 WASHER (010.7605) 1.000

010.7607 RONDELLA 0 16 (010.7607) 0 16 WASHER (010.7607) 2.000

010.7641 RONDELLA GROOVER M12 GROOVER WASHER M12 1.000

010.7645 RONDELLA GROOVER M8 M8 SPRING WASHER 1.000

010.7674 RONDELLA SPESSORE THICKNESS WASHER DIAM. 10,5 X 30 | 1.000
DIAM.10,5X30(010.7674)

010.7759 SPINA ELASTICA DIAM. 3 X 16 ELASTIC PIN DIAM. 3 X 16 (010.7759) 1.000
(010.7759)
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Code Description Description Quantity
010.7761 SPINA ELASTICA DIAM. 4 X 20 ELASTIC PIN DIAM. 4 X 20 (010.7761) 1.000
(010.7761)
010.7767 SPINA ELASTICA DIAM. 6 X 35 A SPIRA- | ELASTIC PIN DIAM. 6 X 35 2.000
LE
010.7830 VITE BUTON 5 X 10 (010.7830) 5 X 10 BUTON SCREW (010.7830) 1.000
010.7870 VITE TCEI 6 X 16 (010.7870) TCEI6 X 16 SCREW (010.7870) 1.000
010.7890 VITE TCEI8 X 12 (010.7890) TCEI8 X 12 SCREW (010.7890) 1.000
010.7891 VITE TCEI 8 X 16 (010.7891) TCEI8 X 16 SCREW (010.7891) 4.000
010.7893 VITE TCEI 8 X 20 (010.7893) TCEI 8 X 20 SCREW (010.7893) 10.000
010.7894 VITE TCEI 8 X 25 (010.7894) TCEI 8 X 25 SCREW (010.7894) 1.000
010.7896 VITE TCEI 8 X 35 TCEI 8 X 35 SCREW 1.000
010.7940 VITE TCEI 12 X 30 TCEI 12 X 30 SCREW 1.000
010.7942 VITE TCEI 12 X 40 (010.7942) TCEI 12 X 40 SCREW 4.000
010.7961 VITE TE 8 X 20 (010.7961) TE 8 X 20 SCREW (010.7961) 1.000
010.7975 VITE TE 10 X 25 (010.7975) TE 10 X 25 SCREW (010.7975) 1.000
010.7988 VITE TE 12 X 60 TE 12 X 60 SCREW 1.000
010.8982 VITE TCEIM8 X 140 TCEI 8 X 140 SCREW 1.000
010.9074 GRANO VCE PUNTA PIANA 10 X 20 10X20 FLAT POINT GRUB SCREW 1.000
010.9074 GRANO VCE PUNTA PIANA 10 X 20 10X20 FLAT POINT GRUB SCREW 1.000
016.0131 CARTER TRUCIOLI PER PIANO GIRE- | ROTATING TABLE SWARF COVER SH 1.000
VOLESH 320- 332 320
016.1043 BRACCETTO APPOGGIA BARRA SH BAR SUPPORT ARM SH 382 1.000
382
025.0080 GABBIA ASSIALE A RULLINI AXK 3552 | AXIAL CAGE WITH ROLLERS AXK 3552 |1.000
025.0082 RALLA AS 3552 CENTER PLATE AS 3552 2.000
025.0239 ANELLO DI TENUTA OR 4112 O RING 4112 1.000
025.0452 RULLI 6X6 AISI 420 ROLLERS 6X6 AISI 420 219.000
034.0397 COPERCHIO SNODO TESTA SH MM.30 |HEAD PIVOT COVER SHN.S. 1.000
034.0844 PIEDINO COMPLETO DI DADO X FOOT WITH NUT FOR K 60 IR 1.000
PIANALE K 60IR - K 110
034.1001 LEVA A SCATTO 8 MA PK55 LEVER 8 MA PK55 1.000
034.1002 LEVA A SCATTO 10 MA LEVER 10 MA 1.000
034.1203 IMPUGNATURA NS. DISEGNO M10 MEP MADE HANDWHEEL M10 1.000
105 6-59




Cylinder unit

Use and maintenance manual DM- 1215 106

6-60



Code Description Description Quantity

007.3695 STAFFA AGGANCIO MOLLA E CILIN- SPRING AND CYLINDER SHANK BRAC- |1.000
DRO SH 332 KET SH 332

010.0949 MOLLA RICHIAMO TESTA SH 320-332 | HEAD RETURN SPRING 1.000
CcCS

010.1103 FORCELLA 16 X 1,5 16 X 1,5 FORK 1.000

010.1412 STAFFA SUPPORTO CILINDRO SH 332 |CYLINDER SUPPORT BRACKET SH 332 |1.000
CcCS CcCS

010.7605 RONDELLA 0 10 (010.7605) 0 10 WASHER (010.7605) 1.000

010.7640 RONDELLA GROOVER M10 WASHER GROOVER M10 1.000

010.7645 RONDELLA GROOVER M8 M8 SPRING WASHER 1.000

010.7894 VITE TCEI 8 X 25 (010.7894) TCEI 8 X 25 SCREW (010.7894) 1.000

010.7924 VITE TCEI 10 X 30 (010.7924) TCEI 10 X 30 SCREW (010.7924) 1.000

010.7976 VITE TE 10 X 30 (010.7976) TE 10 X 30 SCREW (010.7976) 1.000

016.0296 STAFFA ESTERNA CILINDRO SH OUTER CYLINDER BRACKET SH 1.000

025.0930 CUSCINETTO 51100 BEARING 51100 1.000

034.1117 VOLANTINO DSH D.100+MANIGLIA RI- | HANDWHEEL DSH M10X235 CCS 1.000
BALT. +BARRA FILETT.M10X235 X CCS

043.0045 CILINDRO REGOLATORE DISCESA TE- |HEAD DOWN STROKE CYLINDER 1.000
STA SH 260- 280- 282- 292- 332 CCS SH260- 280
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Laser and lamp group
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Code Description Description Quantity
010.3194 SOSTEGNO LASER LUCE N.T. LIGHT AND LASER SUPPORTING | 1.000
N.T.
016.2778 STAFFA LAMPADA LED BRACKET LED LAMP 1.000
016.3620 STAFFA SUPPORTO LASER/LAM- |LASER / LAMP SUPPORT BRACK- |1.000
PADA DM-1215 ET
022.1191 LASER MOD.50EM 24V OTTICA LASER MOD.50EM 24V 1.000
ARIGA CON M8 MASCHIO PANNEL-
LO SENZA CAVO
022.3255 FARO LED 4,2W 16/36 VCC 330LM |LED LIGHT 4,2W 16/36 VCC 330LM |1.000
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Adjustments

Vice

D

The adjustment operations for correct use of the DM- 1215 mechanical, pneu-
matic and hydraulic systems are described in this chapter.

These instructions will enable you to “customise” your machine to suit the type of
cuts you want, optimising the time required to complete them.

Vice play adjustment

Any play that develops between the slideway and the slide gib on the vice must be
compensated by adjusting the grub screws regulating the distance between the gib
and the lead screw, proceeding as follows:

P slacken all the locknuts on the grub screws, using a hexagonal key to hold the
screws still;

P open the vice to its full extension;

P> adjust the slight pressure exerted by the grub screws on the gib, starting with
the first two in contact with the lead screw;
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P after adjusting the two grub screws, tighten the locknut, holding the grub
screws with the hexagonal key;

P close the vice until two more grub screws are in the same position as the first
two previously;

P repeat the operation on the gib grub screws on all the slideway grub screws;

P at the end of the operation, use the handwheel to move the slideway back and
forth, identifying the zones where the grub screws exert greater pressure on
the gib.
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Cutting head

Blade tensioner slide play adjustment

To reduce the play which develops over a period of time between the blade
tensioner slide and the slide gibs, the grub screws separating the gibs from the
slide must be adjusted as follows:

remove the blade from the flywheels;
move the slide backwards and forwards to locate any friction or play;
slacken the nuts, holding the grub screws with a hexagonal pipe wrench;

if there is play, tighten the grub screws; if there is friction rubbing, loosen the
grub screws.

\ A A A/
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Adjusting operating head travel

The cutting head sequence, during the cutting cycle, is conditioned by FTCI (End
Run Cutting Head Backwards) points and FCTA (End Run Cutting Head
Forwards). It is possible to set the end cut (FCTA) point as illustrated:

p Loosen the end run support screw fasteners and move it forward and back-
ward in the slots to near it or distance it from the contact point.

p Tighten the screws when the optimal position has been obtained.
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Blade guide parts

Band saw blades offer enormous advantages to cutting applications, without
requiring any special skills by the operator. A description follows of the blade
guide adjustments required to ensure correct operation of the saw.

Blade guide heads

The first blade adjustment involves adjustment of the heads. The blade guide
heads comprise the blade guide plates which ensure correct longitudinal align-
ment, the blade steady buttons which control vertical blade flexure, and the
coolant supply cocks.

Blade steady buttons

The blade steady buttons prevent upward blade flexure caused by the vertical
action of the cutting force. These buttons are fitted on both the front and rear
heads, and need no adjustment.

Blade guide head

Blade steady button 7@

Blade guide plates

The plate contact points feature widia inserts which guide the blade longitudinal-
ly. A small amount of play must exist between the plates and blade to ensure that
the blade runs smoothly and perpendicular to the work table.

Blade guide head

Blade guide plates

SR

Thanks to the widia inserts, the working life of the guide plates is practically the
same as that of the machine itself. However, if due to wear or the assembly of a
new blade with a different thickness, the amount of play between the plates and
blade changes, the plates must be adjusted as follows:

p disconnect the machine from the power supply;
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p slacken the blade tension using the handwheel;

P open the front blade guard by undoing the fixing screw and rotating it as illus-
trated in the figure below;

&

P wear protective gloves when making this adjustment;

P make sure there is a small amount of play between the blade and guide plate
inserts;

%
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p if the amount of play is not sufficient for the blade to run smoothly, adjust the
locking torque of the two grub screws with an Allen key;

p replace any worn plates by removing the plate fixing screw;

P repeat the above sequence of steps on the rear blade guide head;
p refit the front blade guard;
p tension the blade and power up the machine again.
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Blade

The adjustments required to ensure correct operation of the blade are described
below. For further information about band saw blades, refer to Chapter NO TAG
which provides a more detailed description of the different types of blade.

Tool change

Optimum working conditions both enhance operator safety and extend the tool’s
service life. The cutting tool should in any case be replaced when poor cutting
performance starts to affect productivity. The tool changeover procedure is
described as follows:

p disconnect the machine from the power supply;
P slacken the blade tension using the handwheel;

P open the cutting head cover by unscrewing the two knobs and hooking it onto
the galvanised lever on the back of the head;

P open the front blade guard by undoing the fixing screw and rotating it as illus-
trated in the figure below;
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p remove the rear blade guard by undoing the two fixing screws using an Allen
key;

P wear protective gloves when changing the blade;
p remove the worn blade by sliding it off the flywheels and front and rear heads;
p fit the new blade into the front blade guide head;

P make sure the back of the blade is facing the flywheel stop and that the teeth
along the lower part of the blade are inclined towards the head pivot.

p Make sure there is a small amount of play between the blade and guide plate
inserts;

repeat the above sequence of steps on the rear blade guide head;
fit the blade on the flywheels and remount the front and rear blade guards;

>
>
>

close the cutting head cover, correctly tension the blade and power up the ma-
chine.
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Blade perpendicularity

The perpendicularity of the blade to the work surface, and also the blade tension,
are vital for achieving straight cuts. This adjustment is carried out with the help of
a workshop square, which should be placed adjacent to the blade resting on the
work surface.

P Position the square on the cleaned work surface and rest it against the blade,
close to the right vice jaw at a point where the blade teeth do not prevent con-
tact.

PN

p Slacken the TCEI head fixing screw (A) and adjust the two grub screws (B) if
the blade touches the square at its lower part. If the point of contact is at the
upper part, slacken the TCEI screw (A) and tighten grub screws (B’) equally
until the blade is perpendicular to the square.
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P Repeat the squaring operations as for the rear head.
Orthogonality of the blade

The procedure for correcting and adjusting the blade to 0°and 45° right and 45°
and 60° left in order to make cuts at right angles to the fixed vice jaw is described
below.

To make orthogonal adjustments at 0°, use a workshop goniometer or a simple
90° square. Operation sequence:

p lower the head;

P> position the goniometer or square, resting it on the fixed vice jaw adjacent to
the blade;

/.-Q*"" ................. =
N—/
-'/
==

\ /| &
\%
R\ =

p slacken the turntable lock lever;

p remove the knob illustrated in the figure below controlling the eccentric lock
pin;

If the degree of error read on the goniometer is equal to or less than 1 degree,

proceed as follows:
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P using an Allen key, slacken the eccentric pin grub screw and rotate it until the
error is corrected;

If instead, the degree of error read on the goniometer is greater than 1 degree,
proceed as follows:

p remove the eccentric pin completely;
p turn the head until the error is corrected;

P refit the eccentric pin, tighten down the grub screw and remount the knob;
P lock the turntable using the lever.

To adjust the 45° and 60° fixed points, you will need a workshop goniometer
or an instrument that can measure the exact angle of the blade. This operation
can also be performed to adjust the blade to 45° right, since a head angle
control pin is also mounted on the left hand side of the work table.

Operation sequence for blade adjustment to 45 degrees:

P slacken the turntable lock/release lever;
P turn the head to 45 degrees (left or right);

7-12  Use and maintenance manual DM- 1215 121



P position the goniometer on the work table and measure the angle between the
vice jaw and blade;

P once you have identified the degree of error, adjust the pins by gripping the
pin with an Allen key and slackening the lock nut with a normal wrench;

P this done, adjust the depth of the pin inside the turntable until the error is
corrected;

p relock the nut, while gripping the grub screw.

BT If the machine is equipped with optional cutting angle display check that the
mechanical zero corresponds to the displayed zero; if not, contact our techni-
cal service.

To adjust the blade to 60 degrees left, proceed as described above for a 45 degree
angle, this time however, adjusting the stop indicated in the drawing below.
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Rotation axis control

Pulleys must be adjusted in their coplanarity. The adjustment is aimed at ensuring
the belt rotation, keeping approx. 4 mm of distance from the point of the belt
teeth to the pulley machined surface. This prevents an early wear of the belt.

P Slacken the blade tension and open the cutting head cover;

P slacken the grub screw and, using a mallet, tap the shaft in or out;

p finally, close the cover and set the blade in motion;

P check the distance, as shown in the picture;

P if necessary, repeat the operation till getting the correct position.

Rear flywheel alignment is closely linked to adjustment of the front flywheel.

P Adjust by loosening all pulley locking screws and moving the pulley manually
inwards or outwards according to the distance of the blade from the pulley
machined surface. Tighten the screws again and check the coplanarity making
the belt turn a few times.
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DM- 1215 is built to be sturdy and long- lasting It has no need of any special
maintenance, though, like all other tools, it needs adjusting from time to time,
especially if not regularly looked over or used without due care.

This chapter, therefore, is intended as a guide for those who want to look after
the machine and get the most out of it for as long as possible.

The role of the operator

The person operating and maintaining the machine must follow these instructions
for his own safety, as well as for the safety of other personnel, and in the interests
of machine productivity:

check that his own work and that of the other operators of the machine always
complies with the relevant safety standards. Therefore, check that the safety de-
vices are in position and work perfectly and that personal safety requirements are
complied with.

Ensure that the working cycle is efficient and guarantees maximum productivity,
checking:

»~ the functions of the main components of the machine;
»~ the sharpness of the blade and coolant flow;
»~ the optimum working parameters for the type of material.

Check that the quality of the cut is that required and that the final product does not
have any machining defects.

8-1



Maintenance requirements

All ordinary and extraordinary maintenance must be carried out with the power
switched off and the machine in emergency condition.

To guarantee perfect operation, all spare parts must be Hydmech originals.

On completion of maintenance works, ensure that the replaced parts or any tools
used have been removed from the machine before starting it up.

Any behaviour not in accordance with the instructions for using the machine may
create risks for the operator.

Therefore, read and follow all the instructions for use and maintenance of the ma-
chine and those on the product itself.

General maintenance

Daily

The daily maintenance operations to carry out on the machine are as follows:

>
>
>

>
>
>

remove all swarf from the machine (preferably with a non- fibrous cloth);

empty the swarf drawer (this is located on the right side of the base);

top up the lubricant/coolant level;

0K

check state of blade wear and replace if necessary;
check the blade cleaning brush, clean and relocate; if worn, replace;

at the end of the working day, slacken the blade to 5 Bar (70 Kg) tension to
prevent unnecessary and damaging stress on the machine.

Weekly

The weekly maintenance operations are as follows:

>
>

>

remove all swarf;

clean the vice and lubricate all joints and sliding surfaces with a good quality
oil;

check vice sliding; if it is not precise and has transversal play, adjust as in-
structed in Chapter 7.
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P apply lubricating oil to the rotating platform’s internal circuit using ball valve
oiler situated in the rear part of the fixed platform.

Monthly

This section lists the operations to be carried out for the monthly maintenance of
the machine:

P check the perpendicularity of the blade to the work surface; if it is necessary
to adjust the blade setting, follow the instructions set out in Chapter 7;

P check on blade orthogonality with respect to the workpiece rest shoulder; if
adjustment is necessary, proceed as instructed in Chapter 7;

P check that the 0° notch on the work table is in line with the graduation on the
turntable; if not, readjust by regulating the 0° stop; then re- check that the
blade is perpendicular and orthogonal;

P check the precision of the 45° and 60° left stops and the 45° right stop; if
out- of- set, adjust following the steps indicated in Chapter 7;

P check the state of the widia inserts and the blade steady button; replace if
worn or chipped; check their positions and adjust if necessary (see Chapter
7);

p thoroughly clean the bottom of the water tank and the electropump filter;

p controls the hydraulic brake oil level.

Maintenance of working parts

DM- 1215 maintenance engineers must pay particular attention to functioning
elements such as the blade tensioning cylinder (already considered in chapter 7),
loading, the air treatment unit, the pneumatic vice (if AUTOMATIC VICE
version) and the hydraulic brake.

The transmission box equipping the machine needs no maintenance.

Consumable materials

Only specified oils must be used for the hydraulic and pneumatic and for
lubricant/coolant devices. Below is a list of compatible oils for each of these
circuits.

126 Maintenance and choice of consumables 8-3



QOil for transmission box

The machine can be equipped with a worm gear which is permanently lubricated
and therefore maintenance- free.

Otherwise, the machine can be equipped with a worm gear having filler cap, level
checker and drain to top the oil up if necessary. Below, there is a short list of
synthetic oils for permanent lubrication:

BP Energol SG XP220 - KLUBER Syntheso D220EP ESSO Glycolube Range
220 - IP CT614 - FINA Girans.

- transmission box capacity Lt. 0.320

Oil for lubricant/coolant fluid

The oil used for the machine lubricant/coolant fluid is CASTROL Syntolin TFX.
Though there are no specific standards for these types of oils, MEP considers
that the above product has the best price/quality rapport. The following oils can
also be said to have similar characteristics and are therefore compatible:

AGIP NB 200 - SHELL Lutem TT - IP Utens Fluid- F

Finally, a lubricant/coolant guaranteed and distributed by a band saw manufactur-
er (LENOX) is BAND- ADE SAWING FLUID LENOX.

- tank capacity Lt. 62
- oil concentration 5-6%

8-4
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Cutting speed

The cutting speed is determined by the blade speed and the head feed speed.
While the head speed is provided by the downstroke movement of the head, the
blade rotation speed can either be fixed or variable. This chapter describes the
cutting speeds the machine can operate at in the standard version, as well as the
speeds for which the optional electronic speed controller (inverter) is necessary.

When using the DM- 12135, it is important to select the correct type of blade for
the material to be cut. This chapter explains the limitations and specific applica-
tions of the different types of blades.

Standard machine

The basic version with 4 pole motor, is provided with the following range of
cutting speeds:

= Speed = 15+115 m/min.

These speeds are selected using the inverter situated on the control panel.
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Protection rating

IP 31

Vibration and shock re-
sistance (EN50178)

0.6 gn from 10 to 50 Hz
2 gn from 50 to 150 Hz

Max. relative humidity

93% without condensation or drop- forming

Acceptable Temperature
Range (EN 50178)

For warehouse storing: from - 25° C to +65° C For op-
erating purposes: from -10°C to +40°C

Max. altitude

1000mt. with no derating

- single phase: 200V - 15% to 240V + 10%

Supply - three phase: 200V - 15% to 230V + 10%
380V - 15% to 460V + 10%

Frequency 50/60 Hz = 5%

Output voltage Maximum voltage equal to the supply voltage

Output frequency range

0,5320 Hz

Max. transients

150% of electronic speed control rated current for 60
secs.

Frequency resolution

- Display: 0.1 Hz
- Analog inputs: 0.1 Hz per 100 Hz max.

Switching frequency

Adjustable from 2.2 to 12 Hz max.

Electronic speed control
protection and safety de-
vices

Motor protections
Motor protections

Galvanic insulation between power and control panel

Short circuit protection:

- of available internal supplies;

-between U- V- W output phases

between phase and earth for calibres from 5.5 to 15Kw

Thermal protection against overheating and overcurrents

Protection integrated in the electronic speed control
with 12t calculation

Protection integrated in the electronic speed control
with 12t calculation

Motor protections

Protection integrated in the electronic speed control
with 12t calculation
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Choice of blade

When using band saws to cut metals, an important factor is the choice of pitch,
i.e. the number of teeth per inch (25.4 mm.), which must be suitable for the
workpiece material. The following recommendations may be taken as general
guidelines:

= thin- walled materials, such as sheet steel, tubes and profiles require a fine
pitch frequency 3 to 6 teeth should be engaged in the breadth of the material
at any one time;

= Jarge section cutting requires a coarse pitch to cope with the higher volume of
swarf and optimal tooth penetration;

= soft materials (aluminium alloys, soft bronze etc.) also require a coarse tooth
pitch.

Saw tooth pitch
The choice of teeth per inch, therefore, depends on various factors:

= the size of the section;
= the hardness of the material;
= workpiece wall breadth.

Very large dimensions require coarse teeth, while small dimensions require finer
teeth. Whatever the case, ensure that there are always at least six teeth engaged
in the cut, with reference to the thinnest vertical walls positioned transversally to
the blade.

Concerning the type of Shark machine, a first broad distinction can be made
according to the hardness of materials:

Mild steels << 5651 il(_lg l?r?m2 Hard steels ; 22 Egl:;rimz
NR. TEETH/INCH NR. TEETH/INCH
MINIMUM 3/4 5/8
OPTIMUM 4/6 6/10
MAXIMUM 8/12 10/ 14
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Cutting speed and downstroke speed

The cutting speed (m/min) and the downstroke speed (cm?/min) are limited by
the heat generated around the points of the teeth. If the downstroke speed is too
high, the cut will not be straight, either vertically or horizontally.

The cutting speed depends, as indicated above, on the tensile strength of the
material (kg/mm?), its hardness (HRB) and the thickness of largest sections. The
downstroke speed depends on the material thickness. Therefore, large- section,
solid or thick- walled materials (s > 5 mm), can be cut at high speeds, providing
there is sufficient swarf removal from the blade; thin- walled materials, such as
slim piping or profiles, must be cut using low and especially constant downstroke
speeds.

A new blade must be worn in, which in effect means lowering the downstroke

speed to about half that of normal (from 60 to 70 cm?/min on normal steels),
equal to a removed surface area of about 300 - 600 cm?.

Types of swarf:

m  Very fine or fragmented swarf indicates that the downstroke speed and/or cutting
pressure is too low.
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= Thick and/or blue swarf indicates that the blade is overloaded.

= Long coils of swarf indicate ideal cutting conditions.
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Lubricant/coolant fluid

The lubricant/coolant fluid must ensure so that neither the saw teeth nor the work
piece material in the cutting zone overheat. Furthermore, there must be a
sufficient quantity and pressure of lubricant/coolant to remove swarf from the
cutting zone. The lubricant/coolant fluid must be of the highest quality in order to
prevent tooth abrasion and welding of swarf to the teeth themselves (seizing).
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Blade structure

The most commonly used blades are the bimetal types, i.e. manufactured with a
silicon steel body and having a high fatigue strength, and super high- speed steel
teeth; the two parts are welded by electronic or laser- welding.

Standardised teeth types are termed M2 and M42; the difference being that M42
teeth are harder due to the addition of cobalt to the steel used to make the teeth.

Mo |Molybde- | Ni | Nickel Si [Silicon | V |Vanadium | W |Tungsten
num
Al | Aluminium | C | Carbon Co |Cobalt | Cr |Chromium |Mn | Manganese
TYPE OF . .
BLADE C Mn | Si | Cr W | Mo | V | Ni Co | Al HRC
0,47| 0,75 | 0,22 | 1,00 1,00 | 0,12 | 0,52 0,08 | 45-50
HSS M2
HRC 65-66__
0,85 0,25 | 0,30 | 4,15 | 6,37 | 5,00 | 1,92 64- 66
/.
HSS M42
HRC 67-68
1,07 0,25 | 0,20 | 3,75 | 1,60 | 9,50 | 1,15 8,00 67-69
7
N.B. The numbers in the columns indicate the % content of the element in the steel.
Blade types

The blades mounted on the DM- 1215 are 3.770 x 27 x 0,9 mm.; the length can
vary between 3.750 mm. and 3.790 mm., thanks to the blade tensioner device. The
blades, however, apart from size and tooth pitch, are differentiated by other
geometrical characteristics which determine their specialised uses:

= tooth cutting angle (rake), can be 0° or positive;
= the tooth pitch can be constant or variable;
= the set, i.e. the various teeth alignments, have many possible configurations.
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Conventional rake

Cutting angle 0°, constant pitch.

In general use, for small or medium section cast iron or steels and rolled
materials, for straight or angled cuts. HO..O

Positive rake

Positive cutting angle 9- 10°, constant pitch.

-

Can be used for cutting all types of materials, and is particularly suited to
low- carbon and non- ferrous steels. Used for cutting very large sections and

diameters. . . O
|

These blades have groups of teeth having different pitches and, as a consequence,
have various tooth dimensions and differing relief angles. These are also available
in M2 and M42 types with zero and positive rakes. The alternation of the
different types of teeth helps to prevent vibration and noise. Elimination of
vibration increases the useful life of the tool and improves the cut surface finish.

: -
—
"

Variable pitch

A further advantage in using these types of blades lies in the fact that a wide
range of different material types and dimensions can be cut

with the same blade. . . O I m
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Variable pitch blades with 0° cutting angle

This type of tooth formation is ideal for cutting single pipes or medium size
bundles, in accordance with the capacity of the machine.

A A A A A

—T e T

Pitches available: 3- 4/4- 6/5-7/5-8/6-10/8- 12/10- 14.

Variable pitch with positive rake (from 9 to 10 degrees)

This toothing type is the most suitable for cutting large dimension pipes and
profiles, including large sections, as well as for cutting solid sections up to the
machine capacity limit.

NN

Pitches available: 3- 4/ 4- 6.

Set:

The term set refers to the section of material removed by the blade during the
cutting operation, i.e. relating to width of cut and the offset position of the teeth
with respect to the blade back.

Standard or splayed set

This term is used to describe an alternated angling of the teeth: one to the right, one
to the left and one straight.
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For general use on materials over 5 mm. thick. Suitable for cutting steels, castings
and non- ferrous hard materials.

Undulated set

Used to describe groups of teeth undulating alternatively to the right and left.

This type of set is used with very fine teeth for cutting thin pipe walls and
small- section profiles (from 1 to 3 mm).

Alternating grouped sets

These are groups of teeth angled to the right, one straight tooth, then a further
group angled to the left.

This set is used for very fine teeth for cutting very thin sections (less than 1 mm).

Alternating set

This set is one tooth to the right followed by one to the left.

This set is used for soft non- ferrous materials, plastics and wood.
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Blade selection table relating to cutting speed and downstroke

speed
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materials, in order that they can be classified on the basis of their hardness, and

This page provides a table giving the user specific information on the cutting
thus the correct tool can be selected for the task in hand.

Classification of steels
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Classification of steels
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Troubleshooting

10

This chapter describes the inspection and troubleshooting procedures for the
DM- 1215. Regular inspections and efficient maintenance are essential to ensure
your machine gives you a long, trouble- free service life. The chapter is divided
into two sections: the first being dedicated specifically to TROUBLESHOOTING
BLADE AND CUTTING PROBLEMS, while the second TROUBLESHOOT-
ING section concerns troubleshooting general machine operating faults. Taken
together they form a comprehensive troubleshooting guide which will enable you
to follow a methodical procedure for solving any problem.

Troubleshooting blade and cutting problems

PROBLEM PROBABLE CAUSE SOLUTION

Blade scored or scratched » Widia inserts chipped or worn |=Replace

» Widia inserts loose or tight r=Adjust

%\%ﬁ\ﬁj\ﬁ\ » Widia inserts dirty r=Clean and re- adjust correctly

Cutting surfaces scored » Blade teeth worn r=Replace blade
» ]I¢-|e?d downstroke speed too |r=Reduce downstroke speed
as
» Cutting speed too slow r=Increase cutting speed
» Blade teeth too wide r=Change for wider teeth
» Free blade guide head too r=Move blade guide head clos-
far away er so as to leave only that

part of the blade free which is
needed to effect the cut

» Blade tension low r=Reset tension to rated ten-
sion
» Broken teeth on blade r=Check and replace blade
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PROBLEM

PROBABLE CAUSE

SOLUTION

Rapid tooth wear

» Teeth pointing in the wrong
direction

=Set teeth in correct direction

» Blade worn in wrongly

=With a new blade cutting
should be done at half-
speed and with downstroke
speed also at half normal
speed. After the blade has
been worn in (about 300 cm?
of work for hard cutting mate-
rials and about 1000 cm? for
soft cutting materials) the cut-
ting and downstroke speeds
can be brought up to rated
levels

» Material too hard

= Check cutting speed, down-
stroke speed and blade pres-
sure, as well as type of band
saw being used

» Material defective

r=Surface defects: oxides,
sand, surface hardening.
Hardened inclusions in sec-
tion.
Reduce cutting and down-
stroke speeds or clean sur-
face.

» Cutting speed too high

= The teeth slide on the materi-
al without cutting: reduce cut-
ting speed

» Head downstroke speed too
slow

= The band saw runs over the
material without removing it:
increase downstroke speed

» Insufficient coolant

r=Check coolant level and
clean pipes and jets

» Incorrect fluid concentration

r=Check and use the correct
concentration

» New blade inserted into a
partially- made cut

= The cutting surface might
have been subject to a lo-
calised heat- induced alter-
ation, making it harder:
recommence cut using a
slower cutting and down-
stroke speed. There may be
a broken tooth from the old
blade lodged in the cut:
check and remove before
recommencing work

» Flutter

r=~Blade tension too low: tight-
en.
Tooth shape or pitch unac-
ceptable: change type of
blade used.
Widia blade steady buttons
too far from the blade back:
adjust guide heads, rotating
them slightly to bring them
closer to the blade back.
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PROBLEM

PROBABLE CAUSE

SOLUTION

Cuts not orthogonal or inclined

» Head downstroke speed too
fast

r=Reduce head downstroke
speed

» Widia inserts worn

r=Replace

» Inserts loose

r=Adjust width

» Blade guide head positioned
wrongly

r=Move mobile head up to the
workpiece using the guide
plate to leave free only that
part of the blade actually
needed to make the cut

» Orthogonality of blade to
workpiece rest shoulder

r=Check and realign the blade
guide heads, then reset the
blade orthogonality with the
shoulder using the adjust-
ment pin at 0°; then set the
stops at 45° right and left by
means of the appropriate
screws

» Perpendicularity of the blade
to the work surface

r=Check and realign the blade
guide heads then adjust the
blade using the appropriate
screws so that it is perpen-
dicular to the work surface

» Blade tension incorrect

r=Bring pressure up to 60 Bar

» Blade worn

r=Replace blade

» Tooth pitch unsuitable

r=Probably a blade with too
many teeth per inch is being
used; change for a coarser
blade

» Cutting speed too slow

r=Increase the cutting speed

» Wrong coolant

r=Check the water and oil
emulsion; check that none of
the holes or hoses are
blocked; direct the jets cor-
rectly

» Broken teeth

=Check the hardness of the
material being cut

Broken teeth

e

» Cutting speed too high

r=Reduce cutting speed

» Downstroke speed too high

r=Reduce downstroke speed
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PROBLEM

PROBABLE CAUSE

SOLUTION

Broken teeth

e

» Cutting pressure too high

=Check and set to correct
pressure

» Tooth pitch unsuitable

= Teeth too close together:
change blade for one with a
coarser tooth pitch

» Swarf welded to teeth and
gullets

r=Check blade- cleaning
coolant jets. Check the
blade- cleaning brush. If the
swarf is not removed from
the blade it will be drawn
back into the cut and weld to
the teeth, causing tooth
breakage

» Swarf welded to teeth and
gullets

= Check blade- cleaning fluid
jets. Check blade- cleaning
brush. If the swarf is not re-
moved from the blade it will
be drawn back into the cut
and weld to the teeth, caus-
ing the teeth to break.

» Material defects

= The material may have al-
tered surface areas, such as
oxides or sand, or subcooled
inclusions in the section.
These areas are much hard-
er than the blade and will
cause the teeth to break:
scrap or clean these materi-
als.

» Workpiece not clamped

r= The blade may break if the
workpiece moves during cut-
ting: check the vice, jaws and
clamping pressure

» The blade stops in the cut

r=Cutting pressure too high:
check and restore to rated
pressure. Downstroke speed
too fast: reduce speed. Cut-
ting speed too slow: in-
crease. The blade slips on
the flywheels: either the
wheels are worn and need to
be replaced or the blade ten-
sion is incorrect (too low) and
must be re- adjusted.

» New blade inserted in a par-
tially made cut

= The cutting surface may
have been subjected to a lo-
calised heat- induced alter-
ation, making it harder:
recommence cut using a
slower cutting and down-
stroke speed. A tooth from
the old blade may be left in
the cut: check and remove
before restarting work.
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PROBLEM

PROBABLE CAUSE

SOLUTION

Broken teeth

e

» Widia inserts positioned in-
correctly

r=Adjust the position of the in-
serts, especially the width,
since blade thicknesses can
exceed the manufacturer’s
declared tolerance ratings

» Widia blade steady buttons

= Two widia blade steady but-
tons are located in the top of
the blade guide heads which
press on the back of the
blade to transmit cutting
pressure. If these buttons are
too far from the blade, the
blade may be prone to an up
and down undulating action
or abnormal vibrations, liable
to cause the teeth to break:
adjust the position of the
heads by rotating them
downwards so as to bring the
blade steady buttons up
against the back of the blade

» Sections with large thickness
variations

= The cutting speed and down-
stroke speed must be chosen
to suit the most critical part of
the cut

» Teeth angled in the wrong di-
rection

= Fit blade so that teeth point
in the right direction

» Blade run in wrongly

r=When using a new blade, the
cutting and downstroke
speeds must be reduced to
half the normal operating
speed. After the blade has
been worn in (about 300 cm2
for hard materials and about
1000 cm2 for soft materials)
the cutting and downstroke
speeds may be returned to
their rated levels

» Insufficient coolant

=Check coolant level and
clean fluid lines and jets

» Incorrect fluid concentration

r=Check and use the correct
concentration

» Blade tension too high or too
low

=Check and reset to rated ten-
sion

Troubleshooting 10-5




PROBLEM

PROBABLE CAUSE

SOLUTION

Blade path fault

» Front flywheel position incor-
rect

r=Check that the band saw is
correctly positioned on the
flywheel. Adjust the position
of the flywheel under the
blade, moving the shaft of
the flywheel

» Flywheels worn

r=Replace

» Gaps full of swarf

r=Clean inside machine using
blown air.

» Blade guide head alignment

r=Check and adjust

Blade broken

/7~ o\

» Cutting speed too high

r=Reduce cutting speed

» Head downstroke too fast

r=Reduce head downstroke
speed

» Cutting pressure too high

=Check and set to correct
pressure

» Tooth pitch unsuitable

= Teeth too close together:
change the blade for one
with coarser tooth spacings

» Workpiece not clamped prop-
erly

r= The blade may break if the
workpiece moves during cut-
ting: check the vice, jaws and
clamping pressure.

» Widia inserts positioned in-
correctly

r=Adjust inserts position, espe-
cially the width, since blade
thickness can exceed the
manufacturer’s declared tol-
erance ratings

» Widia blade steady buttons

r=Can have a milling action on
the back of the blade if worn
or chipped, causing cracks
from the back towards the
teeth.

» Position of blade on fly-
wheels incorrect

= The blade may be scraping
on the edges of the fly-
wheels: this problem is gen-
erally caused by blades
which are deformed or
wrongly welded (conical) Ad-
just the position of the front
flywheel by moving the pin,
or change the blade

» Blade tension incorrect

r=If the blade tension is too
high or too low, the blade will
be subjected to abnormal
stress: set the tension back
to the rated value.
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PROBLEM

PROBABLE CAUSE

SOLUTION

» Blade weld fault

= The point at which a blade is
welded is its most critical
point; problems could be
caused by welds which are
not aligned perfectly or have
inclusions or blowholes

» Free blade guide head

= The head is too far away
from the workpiece: move the
head closer, leaving free only
that part of the blade actually
needed to make the cut

» Teeth in contact with the ma-
terial before starting the cut

r=Always check the position of
the blade before starting a
new job, especially for the
semi- automatic cycle

» Widia inserts

r=If worn, the inserts can score
the blade, weakening it even
to breaking point. If the in-
serts are too far apart, the
blade will whip, striking both
the inserts and the material.
Replace or adjust

» Insufficient coolant

=Check coolant fluid level,
clean pipes and jets

» Incorrect fluid concentration

r=Check and use the correct
concentration

» The blade stops in the cut

r=Cutting pressure too high:
check pressure and reset to
rated pressure.
Head downstroke speed too
fast: reduce.
Head downstroke speed too
slow: increase.
The blade slips on the fly-
wheels: incorrect or low
blade tension; readjust or in-
crease.
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Troubleshooting machine faults

PROBLEM

PROBABLE CAUSE

SOLUTION

The main switch does not work

» Electrical supply

r=Check: phases, cables, plug,
socket.

» Minimum voltage relay

r=Check that it is correctly sup-
plied and not burnt out.

Spindle motor will not turn

» Electrical power supply

r=Check: the phases; the ca-
bles; the plug; the socket. Al-
so check that the motor con-
nections are in place.

» Motor contactor

r=Check input and output phas-
es and check whether when
supplying A1 and A2 relay
the contactor closes.

» Polarity change switch

r=Check input and output phas-
es

» Head control lever mi-
croswitch

r=Check that it is functioning; if
broken, replace

» Blade tensioning

r=If the blade is not correctly
tensioned to 60 Bar, the
pressure contact does not
close and the machine is in
EMERGENCY state

» Blade protection cover

r=Check that the closure is cor-
rect and the limit stop
pressed

» Current drop

r=Check connections on the
handgrip switch, the blade
protection limiter and the
pressure gauge on the blade
tensioner group

BMT not energised (Minimum
Tension Coil)

» Electrical power supply

r=Check: the phases; the ca-
bles; the plug; the socket.

» BMT Reset switch

r=Make sure that the minimum
tension coil is energised
when switch is turned from 0
to 1. If it is not, replace the
switch.

» Emergency stop pushbutton
in

r=Make sure the emergency
stop button is released: turn
it clockwise through 1/4 of a
turn to release it.

Electropump is not working

» Electrical supply

r=Check: phases, cables, plug,
socket and fuse no. 5 in the
electrical plant

» No-return valve

r=Clean, if blocked replace

» Filter

r=Clean
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PROBLEM

PROBABLE CAUSE

SOLUTION

Cutting vice will not close or will
not open (MA version)

» VM: Cutting Vice Valve

r=Make sure the valve is oper-
ating correctly, replace if nec-
essary.

» Vice cylinder

r=Check that air is not leaking
through the cylinder seals, by
removing the hose (from the
quick connector), where
there is no pressurized air,
and checking whether air es-
capes from the joint. If air is
escaping, replace the seals
or the entire cylinder.

» Compressed air supply hose

=Check the hose is not kinked
or blocked. Remove the ob-
struction.

» Air treatment unit

r=Check that the air treatment
group is supplying the pres-
sure shown on the gauge.

The CCS optional is not working

» Minimum voltage relay

r=Check that it is correctly sup-
plied and not burnt out

» Selector switch

r=Check connections. Replace
if defective

» Lock valve r=Check for impurities prevent-
ing correct functioning. Re-
place if defective.

» Regulator r=Check that input and output
pipes are free of kinks and
obstructions.

» Spring r=Check that the spring is cor-
rectly tensioned

» Cylinder r=Check that hydraulic circuit
oil level is sufficient.

» Limiter r=Check connections and func-

tioning

» Head control lever mi-
croswitch

=Check connections and func-
tioning
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Accessory Installation

H

This chapter provides a list of the available accessories that can be fitted to this
machine, along with assembly instructions.

Blade

The blades that can be used on this machine include:

s 3.770 x 27 x 0,9 bimetal blade for solid and section materials;
s 3.770 x 27 x 0,9 bimetal blade for solid and section materials;

See chapter 7 of this manual for belt installation instructions.
Roller table
= K210 roller table module for feed side, 1500 mm;

?;

& L 1N

= K210 roller table for discharge side, 1500-+6000 mm;
= K210R roller table for discharge side, 1500+6000 mm;

= To fit the roller loading platform on the loading side, the machine has a bar-sup-
port arm that one end of the roller- way can be positioned on and then screwed in
place.

= To install the roller loading platform on the discharge side an adapter must be used,
with or without a support, as explained in the paragraphs that follow.




Discharge side roller table adapter with support
The installation operations are given below:

p remove the two TE screws from the right side of the slideway;

p install adaptor, fixing the plate to the fixed platform after having removed the
bolts, and fit the support to the end of the plate, using two of the four holes in
the upper part of the support, leaving the other two free for attaching the
roller- way.

& ] I %/‘

P Attach the outfeed rolling deck by fixing it with the screws supplied.
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Warranty

Hydmech warrants each new sawing machine to be free from failure resulting
from defective material and workmanship under proper use and service for a
period of one year following the date of shipment to the user.

Hydmech’s sole obligation under this warranty is limited to the repair or
replacement without charge, at Hydmech’s factory, warehouse, or approved
repair shop, of any part or parts which Hydmech’s inspection shall disclose to be
defective. Return freight must be prepaid by the user.

This warranty, in its entirety, does not cover maintenance items, including but not
limited to lubricating grease and oils, filters, V- belts, saw blades, etc, nor any
items herein which show sign of neglect, overloading, abuse, accident, inadequate
maintenance or unauthorized altering.

Liability or obligation on the part of Hydmech for damages, whether general,
special or for negligence and expressly including any incidental and consequential
damages is hereby disclaimed. Hydmech’s obligation to repair or replace shall be
the limit of its liability under this warranty and the sole and exclusive right and
remedy of the user.

THIS WARRANTY IS EXPRESSLY IN LIEU OF ALL OTHER
WARRANTIES, EXPRESSED OR IMPLIED, WRITTEN OR ORAL,
INCLUDING WITHOUT LIMITATION ANY IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

This warranty may be not changed, altered, or modified in any way except in
writing by Hydmech.

HYDMECH CANADA CORP.
P.O. BOX 1659
1079 Parkinson Road Woodstock
ON Canada N4S 0A9

Toll Free: 877- 276- SAWS (7297)
Phone: 519- 537- 2103
Website: www.hydmech.com
Email: info@hydmech.com
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(HYDMECH)

Through its twinned distribution channel of authorized dealers and factory rapresentatives, HYDMECH services worldwide network
of customers from its two state- of- the- art manufacturing facilities in Conway, Arkansas, USA and Woodstock, Ontario, Canada.
Check out the full range of Rock Solid Sawing Solutions at www.hydmech.com

HYDMECH CANADA CORP.
P.0. BOX 1659
1079 Parkinson Road Woodstock
ON Canada N4S 0A9
Toll Free: 877-276- SAWS (7297)
Phone: 519-537-2103
Website: www.hydmech.com
Email: info@hydmech.com





