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EC Declaration of Conformity

1) Ve BOMAR, spol. s r.o.
Tézebni 1236/1
627 00 Brno, The Czech Republic
Id.no: 48908827

declare herewith,

that the following designated device based on its conception and construction as well as the design launched by us
meets the relevant basic safety requirements of the decrees of the government. In the event of any device
modification not approved by us this declaration shall lose its validity.

Name: Band Saw
Type range; Individual 720.540 DGH
Serial number:

Manufacturer: BOMAR, spol. s r.o., TéZebni 1236, 627 00 Brno
Product data
Determination: for cross dividing and cutting of rolled and towed bars and profiles made of steel,
stainless steel, non-ferrous metals and plastics.

Description: stand, table, cutting unit with the saw band and drive, clamping device ,
Hydraulic, cooling system, el. switch board with control panel.

Technical data: cutting rate 20-120 m.min”, cutting angle DGH:+60° to -60°
Total dimensions in mm (Ixwxh) 3250x3550x2420,
Supply voltage 400 V (dep. on machine version), TN-C-S / TN-C
Total power requirement 8,7 KW, weight 2000 kg

The applied decrees of governments: No. 17/2003 Coll. (Directive 73/23/EEC)
No. 616/2006 Coll. (Directive 2004/108/EC)
No. 17/2003 Coll. (Directive 2006/95/EC)

The applied harmonized standards,

National standards and technical specifications: CSN EN 1SO 12 100-2:2004, CSN EN 13 898:2004, €SN EN 1SO
13857:2008, CSN EN 982:1997 + A1:2008, CSN EN 55 011 ed.2:2007, €SN EN 61000-6-4:2002 ed.2:2007, CSN
EN 60204-1 ed.2:2007

The product is safe on condition of the common and determined usage.

The conformity judging was performed according to §12, par. 3, let. aj, ofthe Law no. 22/1997 Coll. as amended
2) % The declaration of conformity was carried out in the cooperation with the TUV CZ s.r.0., Novodvorska 994, 142 21 Prague 4
Czech Republic, Identification number: 63987121 - Inspection body no. 4002

BOMAR, spol. s r.o.

The inspection certificate no . 00.480.140/09/07/02/0 was issued. Tézebnl 1236/1, 627 00 Bmo
Czech Republic
ICO: 48908827
DI¢: Cz48908827
—
Alfred Pichlmann, Managing Director W[}]“JL’
Point of issue, datum Name and function Signature

of the responsible subject
1] Marme, address and identification nurber of the subject issuing the conformity declaration (producer of imparter)
2] The authorized or accredited body co-operating on the conformity judging

Ifthe equipment is installed without safety equipment offered by BOMAR | spol. s ro orits agents and used by the customer (or

buyer)then EC declaration loses validity
EC Declaration of conformity is valid only if customer (buyer) installed the BOMAR safety equipment with the machine or with some
M other with equivalent safety device in accordance with current applicable regulations and standards

All machine elements and components that were built into the device by BOMAR, spal. s ro have been declared "identical" to a
safety device, as offered by BOMAR  spol. sro orits agents
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| Safety notes







1.1.

1.2.

The operating instructions must be read by the person, who keeps in touch with the
machine before transportation, installation, using, servicing, reparation, stocking or
removal!

The operating instructions include relevant information. The operator must familiarise
himself with the install and operation, safety notes and machine servicing, because
reliability and service life must be reached. The operating instructions must avoid risks,
which are linked to work on the machine. Before transporting and using of the
machine, please read the instructions thoroughly!

Attention!
The operating instructions must be available at the machine!
Keep the operating instructions in good condition!

Machine determination

The band saw Individual 720.540 DGH is determined for cutting and shortening of
rolled bars and drawn bars and profiles from steels, stainless steels, non-ferrous metals
and plastics with cutting angle from -60° to 60°.

Combustible materials are excepted for cutting! Any other usage and operation
outside this range are unauthorized and the manufacturer/supplier does not accept
any responsibility for any damages resulting from such misuse. The operator has full
responsibility!

The machine is equipped with safety and protective guarding for operator and
machine protection. Nevertheless, this safety and protective guarding cannot prevent
injury. Service personnel must read this chapter and comprehend it, before he starts to
work on the machine. Always keep instructions about work safety! Service
personnel must take into account other aspects of the risk, which refer to the ambient
conditions and the material.

Attention!
Consider the safety signs on the machine. Do not remove or
damage them!

Protective suit and personal safety

Wear tight fitting overalls! Loose fitting clothes may be caught with machine parts
and cause serious injury.

Wear protective gloves! Material cuts and saw band have sharp edges and may cause
serious injuries.

Attention!

Gloves you can use only at working material replacement (saw
band)! The machine and accessories must be inactive!

If the machine is running, you must not wear gloves! It is
dangerous, because some parts of the machine can catch
gloves!

Wear protective shoes with non-skid soles! The unsuitable shoes may cause balance
loss and following injury. Falling work pieces may cause serious injuries too.

Wear protective goggles! Chips and cooling liquid may damage your eyes.

Always wear ear protections! Most of the machines emit up to 80 dB and may
damage your hearing.

Do not wear jewellery and always tie back long hair! Moving machine parts can
catch jewellery or loose hair and may cause serious injuries.

Operate the machine only when you are fit enough to work. llinesses or injuries
diminish concentration. Avoid machine work, which may compromise the safety of you
and your colleagues!




1.3.

1.4.

Safety notes for machine operator

Attention!

Machine can be operated by person older than 18 years!
Machine can be operated only person physically and mentally fit
for this activity

Machine can be operated only by one person. Machine operator is responsible for
presence of other persons by the machine.

Keep instructions and orders about work safety!
Read the operating instructions, before you start to work on the
machine! Keep the operating instructions in good condition!

Attention!
Do not connect the machine to electricity if the covers are
removed. Do not touch the electrical equipment.

Close covers before the machine starting and check, if the covers are not damaged.
Damaged covers must be repaired or changed. Do not start the machine, if the cover is
removed! Check, if the electric cables are not damaged.

e Do not hold the material for clamping to the vice and for cutting!

e Do not operate with the buttons and the switches on the control panel, when you
have gloves!

e  For machine starting take care, that there is nobody in the working area of the
machine (it means in the working area of the vice, the saw band, the saw arm etc.).

e Innocircumstances touch the rotating elements.
e Workon the machine only when the machine is in good condition!

e  Check atleast once in a shift, if the machine is not damaged. If the machine is
damaged, you must bring the machine in order and you must inform your
superior!

e Keep your working area clean! Ensure sufficient lighting in the working area.

e  Take off the spilt water or the oil from the floor and dry it. Do not touch the
cooling liquid with bare hands! Do not set the nozzle of the cooling liquid, when
the machine is started on

e Do not remove the chips from the working area of the machine, when the
machine is started on!

e Do not use the compressed air for the machine cleaning or for the chips
removing!

e Use the protective instruments for chips removal!

Safety notes for the servicing and repairs

Attention!

Only a qualified professional can carry out the servicing and
repairs of the electric equipment! Take special care during the
work with electrical equipment. High voltage shock can have
fatal consequences! Always keep notes about work safety!
Otherwise, there is possibility of heavy injury!
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1.5.

1.6.

1.6.1.

1.6.2.

Switch off the main switch and lock it, before you start service work! Otherwise, there is
possibility of hazardous machine starting.

Only qualified person can do the servicing and repairs. For parts changing, use only
parts, which are identical with the originals. Otherwise, there is possibility of health
hazard. Use only recommended type of the hydraulic oils and oils and lubricants!

Do not remove or do not lock the limit switches or safety equipments! Any use of the
saw, accessories or machine parts other than that intended by the BOMAR, spol. s r.o.
company is not permitted. The guarantee on this product will be afterward lost and
BOMAR, spol. s r.o. takes no responsibility for caused damages.

Safety notes for the servicing and repairs on hydraulic unit

Compliance with the the principles of cleanliness is basic requirement for trouble-free
operation of hydraulic equipment. Hydraulic components are products made with high
accuracy, and any contamination leads to a reduction lifetime or even malfunction. The
consequences are very difficult to remove and expensive.

Always use clean tools. Parts and fasteners, which are part of a hydraulic circuit, never
put away the dirty surface. The best cleaning agent is crepe paper, because the fibers of
the cleaning cloths can also cause malfunction.

Protective cap from the threaded chamber remove just before the assembly of the unit.

Hoses and pipes before mounting flush with gasoline or other cleaning agent and blow
compressed air.

All fittings must be properly tightened. However, do not raw power.

Safety machine accessories

The machine is equipped with safety accessories. It protects the operator from injuries
and the machine before damage. The safety accessories are blocking accessories,
emergency switches and covers. Check once in a week the function of the safety
accessories. If the safety accessories are functionless, you must stop work and repair or
change the safety accessories.

Enhanced risk!
Do not come into or intervene in the cutting area. Otherwise,
there is possibility of heavy injury.

Total Stop

TOTAL STOP button is used for emergency switching — off the machine in case defect
or health hazard. By pressing TOTAL STOP button is interrupted the supply of the
electrical power.

If any damages or fault appears, immediately press TOTAL STOP button! Release
the pressing button is possible by twisting of the upper part of the button.

Arm covers

Left cover — It covers tightening wheel. If the cover is opened during operation, the
limit switch is opened and the band saw is stopped. The band saw is not possible start
in set mode.

Right cover - It covers driving wheel. If the cover is opened during operation, the limit
switch is opened and the band saw is stopped. The band saw is not possible start in set
mode.

Central cover - It covers band saw.
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Two limit switches on saw arm control if cowers are open or not.
1.6.3. Saw band stretching and rupture inspection

This device checks the saw band stretching and causes immediate machine shut —
down in the event the band ruptures.

RO W ag o n o b 6 & (8§

The device contains limit switch. Check the stretching carefully and periodically —
eventually adjust.

1.6.4. Band saw cover

It covers the visible area of the saw band from left guiding cube to the frame.

Never switch on the saw band driver if this cover is not mounted!
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1.7. Safety notes for the cooling

Attention!

= When handling cooling agents always wear hazardous
fluid-proof gloves!

=  Wear protective goggles!

= Cooling liquid can get in contact with your eyes and may
cause permanent severe injuries




1.7.1.  Instructions for first help

1. Pull off and safely remove polluted, soaked clothing.
2. For breathing, go out in the fresh air or look for first aid treatment.

Wash with water or use cremes for contact with the skin.

oW

Flush with water for eyes and look for first aid treatment.

5. For swallowing, drink a lot of water and induce vomiting. Look for medical help.

1.8. Umisténi Stitku stroje /
Maschinenschild position /
Position of machine label

Machine label is located at the rear of saw arm near the electromotor.

1 4 Manual version:  1.30/Feb.2013
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1.9. Umisténi bezpecnostnich znacek /
Verteilung der Sicherheitszeichen /
Position of safety symbols

HV

Hlavni vypinac
Hauptschalter
Main switch

3

Smér pohybu \ B
Bewegungsrichtung

Direction of motion
®

PO:
Noste pevnou pracovni obuv
Tragen Sie Sicherheitsschuhe
Wear fixed protective shoes

CZ:

Pfecist ndvod k pouZiti
Bedienungsanleitung lesen

Read the operating instructions
OBS:

Noste ochranné bryle a sluchatka
Tragen Sie eine Schutzbrille und
Gehorschutz

Wear protective googles

anc1 headphones

NE
Nebezpeéi urazu
elektrickym proudem

Verletzunggefahr vom
elektrischen Strom

Electrical hazard

Nebezpeél zachyceni

Erfassunggefahr
Tramping hazard

Pressunggefahr
Crushing hazard

NS
Nebezpeti stlaceni

o0
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2.1. Technicka data /
Technische Daten /
Technical data

Hmotnost stroje / Maschinengewicht / Machine weight:
e Hmotnost / Gewicht / Weight
Rozméry stroje / MaschinengréBe / Machine size :

e Délka/Lange/ Lenght
o Sitka/ Breite / Width
e \iyska/Hohe / Height

Elektrické vybaveni / Elektrische Ausriistung / Electical equipment:

e Napdjeni/ Versorgungsspannun / Supply voltage
e  Prikon / Gesamptschlusswert / Total Input

e Maxjisténi/ Max. Vorschaltsicherung / Max. Fuse
e Kryti/ Schutzart / Protection

Akusticky tlak / Schalldruckpegel / Acoustic pressure:
e Individual 720.540 DGH

Pohon / Atrieb / Drive:

e Typ/Typ/Type

e Napdjeni/ Versorgungsspannun / Supply voltage

e \ykon/ Leistung / Output

e Jmenovité otacky / Motornenndrehzahl / Nominal speed

Hydraulické zatizeni / Hydraulikeinrichtung / Hydraulic equipment:

o Typ/Typ/Type

2000 kg

3250 mm
3550 mm
2420 mm

~3 %400V, 50Hz, TN-C-S/TN-C
8,7 kw

32A

IP 54

LAeqv = 76,3 dB

BN112M4 (dep. on saw ver.)

~3 x 400V, 50Hz (dep. on saw ver.)
4 kW

1440 min’!

SMA 03/870-1554

e  \iykon/ Leistung / Output 8 MPa/3 kW
Chladici zatizeni / Kiihlmiteleinrichtung / Cooling equipment:
e Typ/Typ/Type 3-COA4-12
e \lykon/ Leistung/ Output 0,05 kW
e Obsah nadrze / Volumen vom Kiihimittel / Capacity 401
Rozmér pasu / Sigebanddimension / Band size:
6640x54x1,3 mm
Rezna rychlost / Schnittgeschwindigkeit / Cutting speed:
20-120 m/min.
Rezné rozsahy / Schnittbereiche / Cutting size:
L6o® REO®
(609 (+607)
Ld5® R45®  :
(-45°) o {(+45% :
0° © @s4mm  : 720x540mm 720540 mm 540540 mm
45°R @500 mm 510%410 mm 540%x470 mm 470x470 mm
4L © @siSmm . 520x325mm 540x475 mm 510x510 mm
60°R &350 mm 350420 mm 540310 mm 310310 mm
60°L @355 mm 355%330 mm 540%325 mm 320320 mm

Level of acoustic pressure:

Equivalent level of acoustic pressure A (noise) at operator position are Laeq/=76,3 dB. Mentioned values
are levels of emission which doesn't have to represent safe levels. Factors which influence real level of
acoustic pressure on machine operator are: working place characteristics, cut material, saw band.

These factors have significantly influence on acoustic pressure.
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2.2, Rozmérové schéma /
Aufstellzeichnung /
Installation diagram

A B C
Individual 520.360 (D)GH | 2350 2450 2100
Individual 620.460 (D)GH | 3000 3200 2350
Individual 720.540 (D)GH | 3250 3550 2420
Individual 820.640 (D)GH | 3750 4050 2700
INDIVIDUAL 620,360 DGH ﬁjj
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2.4.
2.4.1.

2.4.2.

2.4.3.

Transportation and stocking

Conditions for transportation and stocking

Keep recommendations for the manufacturers for transportation and stocking! If the
recommendations are not kept, damage can occur to the machine.

e  Don't use a forklift truck for handling the machine, if you do not have license for it!

e  Don't move under suspended loads! Fault in lifting device may cause serious
injury. Keep a safe distance from the machine during the transport.

e  Temperature of the air from -25°C to 55°C, for a short term (max. 24 hours)
temperature of the air until 70°C

e Do not expose the machine to radiation (for example microwave radiation,
ultraviolet radiation, laser radiation, x-ray radiation). Radiation can cause problems
with the machine function and deteriorating condition of the isolation.

e  Take measures, to prevent damage by dampness, by vibrations and by shakes.
Transport and stocking preparations

e  (lose the vice and thoroughly oil all blank surfaces.

e  Lower the saw frame to the lowest position.

e Make sure to empty the machine of all traces of the cooling agent.

e  Fasten all loose parts securely to the machine.

e  Packand wrap the control desk securely to avoid damage during transport.

Fix the stickers stating the minimum approximate machine weight to at least five well
visible places.

Transport and stocking

The machine must be secured during transportation. Screw on the palette to the floor
of the van or the trailer. Be careful that the machine is not damaged during
transportation. Store the machine only under conditions mentioned in the manual, to
avoid damage of the machine.

e Make sure that the hand pallet truck; the forklift truck or the crane and the
suspension cables had sufficient capacity.

e Make sure that the van or the trailer had sufficient capacity.
e  The machine must be secured during transportation.
e  Screw on the palette to the floor of the van or the trailer.

e  Be careful that the machine is not damaged during transportation. Make sure that
the van or the trailer had sufficient capacity.

e  The machine must be secured during transportation. Screw on the palette to the
floor of the van or the trailer. Be careful that the machine is not damaged during
transportation.

e  Store the machine only under conditions mentioned in the manual, to avoid
damage of the machine.

It is forbidden to handle the machine any other way, than it is written in this operating
instructions, the machine can be damaged.
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2.4.4. Transportni schéma/
Transport schema /
Transport scheme

Individual 520.360 (D)GH | 2400 1695 1950 1200
Individual 620.460 (D)GH | 3100 1695 2260 1200
Individual 720.540 (D)GH | 3300 1930 2430 1225
Individual 820.640 (D)GH | 3600 1930 2600 1225
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2.5.
2.5.1.

2.6.

2.6.1.

2.6.2.

Activation

Machine working conditions

Keep the conditions of the manufacturer for machine operating! If recommendations
are not kept, damage can occur to the machine.

The manufacturer warrants the correct function of the machine for these
conditions:

e Attemperature air from 5°C to 40°C, the temperature average during 24 hours
must not exceed over 35°C.

e Atrelative dampness of the air in the extend from 30% to 95% (not concentrate).
Altitude lower than 1000 metres.

e Do not expose the machine to the radiation (for example microwave radiation,
ultra-violet radiation, laser radiation, x-ray radiation). Radiation can cause problems
with the machine function and deteriorating condition of the isolation.

Attention!

If the ambient temperature drops below 15 ° Cis required
before operating the machine to have switch on hydraulic unit
around 10 minutes and then made several motion few times (for
example, in manual mode) by all hydraulic cylinders. The
reason is to heat hydraulic oil to the operating temperature for
proper function of the pressure switches (and choke).

Band saw unpacking and assembling

Remove the packing from the machine and unpack all parts.

Attention!

Switch off the main switch and lock it, before you start
assembly! Otherwise, there is possibility of hazardous machine
starting.

If the hydraulic unit is outside the machine (the machine only connected hoses and
cables), it needs to be placed and mounted on a solid basis (floors, etc.). The mounting
holes are used on the bottom (bases) of the tank.

Machine installing and levelling

Check the floor supporting capacity before machine installing. If the floor capacity does
not agree with requirements, you must prepare the necessary base for the machine.

Minimal requirement:

machine weight — Individual 720.540 DGH - 2000 kg
+ weight of accessories

+ maximum weight of material

e  The machine must be levelled at the horizontal position. All feet of the machine
must touch with the floor after levelling

e The machine must be levelled by means of the calibrated spirit level. Spirit level is
put on the vice area. Set the roller conveyors according to the spirit level.

e  Formachine levelling, take care that there is sufficient available space for
operation, repair work, servicing of the machine and handling the material..

e  The machine including appended parts and accessories must be visible from the
place of operation.

Machine disposal after lifetime

Blown out all service fluids (cooling liquid, hydraulic oil) into designated reservoir.
Dismantle machine into separate parts and dispose them in accordance with valid
directives.
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2.6.3.  First run of the power pack

Before the first run check:

e  Thedirection of the Pump, while run the power pack for max. 2seconds.

e The cooling fan of the motor has to rotate in the same direction as the arrow on
the top of the motor cowling indicates.

e Incase of wrong rotational direction, the electrical phase in the connection box is
to be changed. This check is required after every disconnection from the power
source

e  Wiring matches with electrical and hydraulic diagrams

e the electric motors (pump and cooler) are properly connected and have the
prescribed rotation

e the hydraulic accumulator with nitrogen gas to the specified value

e aux.elements work right (thermometer, level gauge, heater)

First run (Attention — working pressure on securing valve is set by producer in

accoring the hydraulic diagram):

e Inthe shortintervals activate an electric pump

e  checkfor leaks and noise

e  Bleed the hydraulic circuit

e if possible, test the circuit function with minimum load

e test the electrical equipment

e  during operation monitor measuring equipment, noise, height and temperature of
oil in the tank

e During this time a careful bleeding off for the whole hydraulic system is necessary.
In case there is no bleeder port, the power pack will bleed itself after a while via
the air breather on the tank or the return line filter.

e After multiple start-up.

2.6.4. Filling the reservoir with hydraulic oil

QOil regulations and recommendations of the manufacturer in the technical

documentation (appendix) are to be carefully observed. For standard power packs we

recommend the oiltype OH-HM32 (DIN 51524) of all known oil manufacturers.

Power packs have to be filled up with clean, pre-filtered oil! The purity of the hydraulic

fluid must correspond to the class 10 NAS 1638 (reachable with filter 8 =75)!

Filling from container, such as barrels, backets, etc. is not recommended or permitted!

The maximum oil level will be shown on the upper marking at the dipstick or the sight

level glass. Overfilling has to be prevent. The maximum filling rate of 15 I/min shouldn’t

be exceed.

Oil type Kinematic viscosity vin mm?/s in relationship to the fluid temperatur Freezing
point
© o 0Cc i 20C :  40°C i 60°C - 80°C : °C

OH-HM32 : 220 100 32 15 7 -40
OH-HM46 : 400  : 170 ¢ 46 18 1 -30
OH-HM68 - 700 : 170 68 26 14 28
OHHV32 = 180 . & : 32 17 . 1 i 40
OH-HV46 - 350 © 110 46 25 14 36
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2.6.5. Kotevni plan/
Verankerungsplan /
Grounding plan

Prikon Max.jisténi Max. Unosnost padlahy

A B Gesamptschlusswert  Vorschaltsicherung Vorschaltsicherung

Total Input Max. Fuse Carrying capacity
[kw] [A] [kg/m?]
Individual 520.360 (D)GH | 1114 1164 52 kw 16 1100
Individual 620.460 (D)GH | 1114 1164 8,7 kW 32 1500
Individual 720.540 (D)GH | 1107 1482 8,7 kw 32 1700
Individual 820.640 (D)GH | 1107 1482 10,5 kW 32 2000

Pfivod elektrické energie
Enrgiezuleitung ’
Power supply

@i o

‘o o
0 o

Kotvici material / Verankerungsmaterial / Grouding material

+4x Hmozdina / Dubel / Plug - 18 mm
+Vrtano do hloubky / In die Tiefe gebohrt / Drilled to - 140 mm
- Srouby / Schraube / Screws - M16

Srouby podloZit deskami o min. rozmérech P10x100-100

« Die Schrauben mit Platten mit Minimaldimensionen P10x100-100 unterlegen
Screew must be bottomed with plates (min. dimensions P10x100-100)

PoZzadavky na rovinnost podlahy / Anforderungen an die Bodenebenheit /
Requirements for floor flatness

+£10mm/1m
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2.7. Electrical connection

Attention!

Only a qualified professional must carry out the servicing
and repairs of the electric equipment! Take special care
during work with electrical equipment. High voltage shock can
have fatal consequences! Always keep notes about work safety.

Electrical parameters of the machine:
e  Service voltage: ~3%400V, 50 Hz, TN-C-S

e  Total input/ Max. fuse: 8,7 kW/32 A

Before connecting switch off the main switch of the power supply circuit for the
machine and ensure dry place when doing connecting works!

Service voltage must agree with the line voltage! Crosscut of the supply line must respond
with rated current for max. machine load.

Note:
The values of the crosscut of the conductor and the rated
current are in the norms.

Note:
The socket with the fork can be used only at the machines with
the rated current less than 16 A and total input less than 3 kW.

In case the machine is connected with a direct connection, an extra main switch must
be added which can be locked in zero position.

Attention!
In this case the extra main switch becomes primary and the
main switch on the machine has only secondary function.

2.7.1. Check the direction of the saw band

After the machine has been successfully connected, briefly switch on the machine and
put the driving engine of the band in the running position. The direction must be in
accordance with the arrow direction on the saw band cover. In case the direction of the
saw band does not match, two phases at the terminal strip must be switched.
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2.7.2.

2.8.

2.9.

2.10.

2.10.1.

2.10.2.

Check machine connection into electrical network

Attention!

When you connect the machine to the electrical network

observe correct connection of all phases!

ENGINE IN IN HYDRAULIC AGGREGATE CANNOT BE

OPERATED WITH REVERSE TURNING MORE THEN 10 @
SECONDS!!!

Filling of the cooling system

Prepare the mixture of the water and the cooling liquid. Keep the concentration
specified by manufacturer. Shift away the cover from the drainage hole. Fill the mixture
of the water and the cooling liquid to the tank of the cooling system. Area of the tank
for the cooling liquid is discovered from the chapter Technical data.

Let the drainage hole opened and with the sieve during operation, because it secures
the right work of the cooling system. Filling the tank with the cooling liquid, take care
that the liquid does not drip out of the tank and the tank does not overflowed.

Check machine function

Check, if the machine or some parts of the machine were not damaged during
transport.

Check, if covers are installed and functional. Check by means of the Tenzomat if the saw
band is correctly stretched. If it is necessary, you can stretch the saw band according to
chapter Selection and replacement of the saw band. Values of the saw band stretching are
on the Tenzomat. Switch on the main switch and check the motors and systems (saw
band drive, hydraulic pump, cooling pump, chips conveyor).

Open and close the main vice. Turn the saw frame of the band saw from one outer
position to other outer position. Raise the saw frame to the top position and drop the
saw frame to the lowest position.

Start the machine with the cooling pump and let it run without load until the cooling
system will be filled with cooling liquid. As soon as the cooling liquid starts to escape
from the nozzles of the cooling system, the cooling system is ready for the operation.
Carry one cycle of cutting without material. Check, if the machine runs with no
irregularities. If all machine functions are right, the machine is ready for operation.

Saw band

Refit the saw band cover only after you have installed and tightened the saw band.

Saw band size

6640x54x1,3 mm

Selection of the saw band tooth system

The manufacturers provide the saw bands with constant and variable tooth system. The
important factor for selection of the tooth system is length of the cutting canal with
respect to the size of the product

1. Constant tooth system — the saw band has parallel tooth pitch all over length. This
way is suitable for cutting of solid material.

BOMAR for recommended Variable tooth system for band
saw.

2. Variable tooth system — tooth pitch is variable. Variable tooth system is used for
profiled materials and bundle cutting. Variable tooth pitch lowers vibration of the
saw band, increases service life of the saw band and quality of the cutting area.

In tables, there are advised type of the tooth system depending on sizes and form of
the cutting material.
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Footnotes:

Z,Z - teeth number on one inch S - tooth with zero angle of the teeth K — tooth with positive angle of the teeth
Examples of the tooth system marking:

32 S—number,32" means 32 teeth on one inch (that means constant tooth system),
letter ,S” marks teeth with zero angle of the tooth.

4-6 K- number ,4-6" means 4 till 6 teeth on one inch
(that means variable tooth system); letter ,K marks teeth with positive angle of the
teeth.

2.10.3. Saw band running-in

Running-in: Cut the material with the frame lowering reduced to 50% only. When
vibrations occur increase or decrease the band speed.

When cutting small pieces run the band until approximately 300 cm? of material has

been cut. When cutting large pieces run the band for 15 minutes approximately. When

the band has been run, increase the lowering-speed to normal speed. The running in of * \
the saw band avoids micro-breaks on the cutting edges of new saw band ensuing from ‘ .
first excessive stress. This would decrease service life substantially. The optimal running

in of the saw band produces ideal rounded cutting edges and therefore the conditions

for an optimal service life.

Note: Run regrinding saw bands too.
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2.10.4. Tables for teeth selection:

SHAPED MATERIAL (D, S = mm)
5 Dp Dp
= A el O
s | |
S S
S
Note: Table shows tooth system selection for cutting one piece of the profile. For cutting of more pieces of the profiles (bundle),
you must think of the size of the wall as double size of the wall of one profile (that means, size ,S” equates to 2x9). In table, there are
tooth systems constant and variable.
Size of the Tooth system (Z,Z)
wall Outer diameter of the profile D, [mm]
S [mm] 20 40 60 80 100 120
2 325 24S 185 185 14S 145
3 24 S 18S 14S 14 S 10-14 S 10-14S
4 24S 145 10-14 S 10-14S 8-12S 8-12S
5 18S 10-14 S 10-14S 8-12S 6-10S 6-10S
6 18S 10-14S 8-12S 8-12S 6-10S 6-10S
8 14 S 8-12S 6-10S 6-10S 5-8S 5-8S
10 - 6-10S 6-10S 5-8S 5-8S 5-8S
12 = 6-10S 5-8S 5-8S 4-6 K 4-6K
15 - 5-85S 5-85 4-6K 4-6K 4-6K
20 = = 4-6K 4-6K 4-6 K 34K
30 - - - 3-4K 3-4K 3-4K
50 = = = = = 34K
Size of the Tooth system (Z,Z)
wall Outer diameter of the profile D, [mm]
S [mm] 150 200 300 500 750 1000
2 10-14 S 10-14S 8-12S 6-10S 5-8S 5-8S
3 8-12S 8-12S 6-10S 5-8S 4-6 K 4-6K
4 6-10S 6-10S 5-8S 4-6K 4-6K 4-6K
5 6-10S 5-8S 4-6 K 4-6K 4-6 K 3-4K
6 5-8S 5-8S 4-6 K 4-6K 3-4K 3-4K
8 5-8S 4-6 K 4-6 K 3-4K 3-4K 3-4K
10 4-6K 4-6K 4-6 K 3-4K 3-4K 2-3K
12 4-6 K 4-6K 3-4K 3-4K 2-3K 2-3K
15 4-6K 3-4K 3-4K 2-3K 2-3K 2-3K
20 3-4K 3-4K 2-3K 2-3K 2-3K 2-3K
30 3-4K 2-3K 2-3K 2-3K 14-2K 14-2K
50 2-3K 2-3K 2-3K 14-2 K 14-2K 14-2K
75 - 2-3K 14-2K 14-2K 14-2K 0,75-1,25 K
100 = = 14-2K 0,75-1,25 K 0,75-1,25 K 0,75-1,25 K
150 - - - 0,75-1,25K 0,75-1,25K 0,75-1,25 K
200 = = = 0,75-1,25K 0,75-1,25K 0,75-1,25K
SOLID MATERIAL (D = mm)
D D
D D D
Constant tooth system Variable tooth system
length of the cut D tooth system (Z,Z) length of the cut D tooth system (Z,Z)
to3mm 32 to 30 mm 10-14
to 6 mm 24 20-50 mm 8-12
to 10 mm 18 25-60 mm 6-10
to 15 mm 14 35-80 mm 5-8
15-30 mm 10 50-100 mm 4-6
30-50 mm 8 70-120 mm 4-5
50-80 mm 6 80-150 mm 3-4
80-120 mm 4 120-350 mm 2-3
120-200 mm 3 250-600 mm 14-2
200-400 mm 2 500-3000 mm 0,75-1,25
300-800 mm 1,25
700-3000 mm 0,75

Despite the above recommendations, please follow your supplier's advice!
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2. Machine control

30







3.1. Starting the band saw

» 1. Switch on the Main switch of the band saw. The main switch is situated on
the side of the switchboard.

2. Switch on the Safety circuit of the band saw Safety circuit (outton 2) on
control panel of the band saw.
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3.2.

Control panel

11

10

33




3.2.1.

Control panel description

LCD Display
Onto display are described all runnind processes, control with functional buttons F1-F4

Control buttons / numeric keypad

7|_’ GH version - no function
DGH version - vice movement right/left
el E
4
+{0l+
8 F
ae - Clamp / release vice clamp
+HOb | -
5
=+l |- Clamp/ release vice
3 In manual cycle pressing and holding the button allows you to release pressure or clamping vise.
b
6
> Cooling system selection

Cooling with Microniser (optional cccessories)
Cooling with water cooling pump runs even when the saw band drive isswitch off.

Movement of the arm

Pressing and holding a button or trigger arm lifts the lifting hydraulic cylinder. When lifting the arm
: using the arm can be lifted in its entirety lifting cylinder.

On the down can be activated by simultaneously pressing the rapid move functional button F1.

No function

Turn on / off the band drive

In manual mode the button is displayed "I" switched band drive, the button with the symbol "0"
- switch off

Turn on / off the hydraulic circuit

Button with the symbol "I" turns the hydraulic circuit, the button with the symbol "0" disables the
: hydraulic circuit. The hydraulic circuit is automatically switched on when needed.

Safety circuit
Switch on the safety circuit by pressing button.

Button START - Switch on the semi-automatic cycle
After pressing the button will start the cutting cycle

34

Manual version:
Manual rev.:

1.30/Feb. 2013
1




#

Selecting a mode machines

.for servicing and settings
5 . manual mode
. semi-automatic mode

Note: The functions performed in both manual and semi-automatic mode are the same, but only in
- semi-automatic cycle it is possible to use the START / STOP (ie start / off cycle)

Button STOP - Switch off on the semi-automatic cycle
After pressing the button will turn off the interruption or of cutting cycle

TOTAL - STOP button
In emergency causes the machine must be immediately switched off.

Frequency convertor
Turn to change the speed of the saw band in the range of 20-120 m / min

Cutting pressure manometer
Pointer to cut pressure adjustment

O i0iNiO

Cutting pressure regulation
Adjust the arm pressure to the cut.

10

Notice! If you keep closing the throttle valve too tightly, the valve seat may wear off which causes its
leakage. Therefore, close the valve always gently.

Governing valve for adjust the spped of the arm sinking to the cut
Adjust the speed of the arm sinking to the cut by governing valve.

11

Notice! If you keep closing the throttle valve too tightly, the valve seat may wear off which causes its
leakage. Therefore, close the valve always gently.

3.3. Machine setup

Machine setup mode is activated by switch on control panel. Switch must be in “0”
position.

After swiching into position “0" is displayed on LCD this screen.
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3.3.1.  SERVIS

After pressing the F1 functional key can be set servis parameters that are password
protected (947).

Control and movement in SERVIS can be set using the function keys F1 - F4.

On display Descriptiom

correct Blade speed correction

" -t W :

- o Constant for calculation of blade
: speed display values from analog

input.

e  F1go back F4 next menu screen, F2
i enter value

Sensor
e  Display variable sensor arm
(optional accessories)

e  Use to check the functionality of the
sensor on the arm

e Readonly

i Vice clamping time
: e Watch vice clamping time in ms.

: e F1goback F4 next menu screen, F2
; enter value

: The type of machine.

e Display the machine type

(the value set by the manufacturer)
e Readonly
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3.3.2. SETUP

After pressing the F4 functional key can be set setup parameters that are not password

protected.

Liing

SETUP

Control and movementin SETUP can be set using the function keys F1 - F4.

On display

Description

Finish of cycle

At the top — arm after cut starts
above the material and cutting cycle
ends

Athe the bottom — arm after cut
remains in the lower position, the
above material does not exit

F1 go back, F4 next menu screen, F2
enter value

Turn off motor after cut

Up position — saw arm move up after
cut and then turn off drive of saw
blade.

Down position — drive of saw band
turn off immediately after cut.

F1 go back, F4 next menu screen

Upper vice

Allows to able / disable the upper
vice in the cutting process

F1 go back, F4 next menu screen, F2
enter value

Vice mening time
Watch vice opening time in ms.

F1 go back, F4 next menu screen, F2
enter value
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Upper vice opening time

e Watch upper vice opening time in
ms.

e  F1 go back, F4 next menu screen, F2
enter value

Switch off hydraulic

Setting the hydraulic unit off when
idle machines

e F1go back, F4 next menu screen, F2
enter value

: Language
i e Choose menu language

e  F1go back, F4 next menu screen, F2
: enter value

: Displaying of speed
: e Displaying of band speed according
: to the selected units

(m / min or ft / min)

e  F1 go back F4 next menu screen, F2
i enter value
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3.4, Machine error messages

Error

Information

SAFETY BUTTON
is OFF

Saffety button (pos. 2 on kontrol panel) is
: not ON.
Press F4 to confirm error.

TOTALSTOP pressed

Total Stop button is active. Turn button
i TOTAL STOP according to the arrows.
i Press F4 to confirm error.

Blade tension faulty

Saw blade in properly tensioned.
i Press F4 to confirm error.

Faulty motor protec.

Engine temperature protection is active.
Do not overload saw!

Press F4 to confirm error.
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3.5. Machine control

3.5.1. Semi-automatic cycle

-

1. Lift the saw arm to the top position by pressing button

b
2. Open the vice by pressing button L&,

e
3. Clamp material to the vice by pressing button L9

4

4. Lower the frame about 10 mm above the material by button

Attention!

Do not move the saw frame to the material, when the saw band
driving is not running! Do not move the saw frame to the
material with accelerated motion! The saw band can be
damaged!

5. Select the max. height of the arm with limit switch.

You can clear the register of the performed cycles by button and stop

on 5 seconds.
6.  Press button START (position 4) of semi-automatic cycle.
Set the saw band speed according to the kind of the cutting material.

Set the speed of the arm sinking by adjust governing valve (position 10).

Attention!

Press button ,5” (STOP of semi-automatic cycle). In risk of injury
or damage of the band saw, press the emergency button TOTAL
STOP “10”!

7. The band saw clamps the material to the vice and it makes the cut.

b
8. Open the vice. If the vice is not opened, you can open it by button 54|

Remove the blank (cut off a piece of material).

9. You can repeat whole process.
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3.5.2. Cycle breaking
» e  STOP button

Semi-automatic cycle is interrupted by pressing button STOP (position 6) of
the semi-automatic cycle.

The arm is lifted to the top position and the saw band drive is stopped..

By pressing button START (position 4) of the semi-automatic cycle, you can
start the cycle.

e  TOTAL STOP button
In case of the risk, press button TOTAL STOP (position 7).

After pressing TOTAL STOP button, saw band drive is immediately broken
and the arm sinking is stopped.

e  Reactivation
1. Turn button TOTAL STOP according to the arrows (on the button).
2. Switch on the Safety circuit by button (position 3).

3. By pressing button START (position 4) of the semi-automatic cycle), you
can start the cycle. The arm is lifted to the top position and the saw band
starts the cycle.

3.6. Band saw adjusting
3.6.1. Angular cut setting

The machine enables angular cuts under + 60°. The cut angle can be set fluently from
0° to 60° on both sides.

1. Release securing lever of the console.

2. Swivel the frame to the desired angle by pulling the saw arm. Angle is shown
on scale (see arrow

3. After cutting angle setup tighten securing lever.
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Attention!

Moving parts of the vice must be moved when saw arm has zero
angle of rotation and closed vice jaws.

Moving vice jaw of vice must be in endmost position otherwise
there is a danger of collision saw arm with vice.

Electronic admeasurement (252.178/252.177) — optional acessories:

Desired cutting angle is shown on LCD. How to use electronic admeasurement is
described in special instruction manual.

3.6.2. Adjusting band guides

If you want to achieve a smooth and precise cut, it is helpful to position the guide cube
as close as possible to the material.

1. Press button STOP (position 6) to switch off the hydraulics and stop on 2 second.
2. Release the stopping lever of the listel (see picture).

3. Move the left part of the guide apparatus so that the left guide cube edge is as
close to the cut material as possible.

4. Tighten the lever of the gib and check the guide cube setting for possible collision
with binding table or vice jaw.

Note:
Position of the guiding cubes is secure by the limit switch. The
limit switch is activated after switch lever hits the listel.
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3.6.3.  Cutting speed adjusting

Speed of the saw band is possible change from 20 to 120 m/min. You can effect to
adjusting speed of the saw band following.

Use the frequency convertor by button 8 on control panel to adjust requested speed
of the saw band. You can see the speed on display. Band speed is displayed on the
Display 1 on control panel during one semi-automatic cycle.

3.6.4. Adjustment of pressure to the cut
The band saw is equipped with cutting pressure regulation on the both guiding cubes.

Pressure adjusting is performed with governing valve 11 on control panel. The
pressure to the cut is displayed on the cutting pressure manometer 9 on control panel

Notice:

If you keep closing the throttle valve too tightly, the valve seat
may wear off which causes its leakage. Therefore, close the
valve always gently.

e  Lower pressure to the cut — turn the wheel against the clock’s direction.

e Higher pressure to the cut — turn the wheel to the clock’s direction.

Diaggram for cutting  pressure cn ADFR | autematic downfesd regulation) ,
Hydraulic pressure recommeended an the aggregate unit & Mpa

steel range 11,12
full material
aluminium
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3.6.5. Speed adjustment of the arm lowering

Set the speed of the arm lowering to the cut by control valve for Cutting pressure
regulation 10 on control panel.

e  Setthe lower speed of the arm lowering to the cut by turning the switch
clockwise.

e  Setthe higher speed of the arm lowering to the cut by turning the switch anti-
clockwise.

Notice:

If you keep closing the throttle valve too tightly, the valve seat
may wear off which causes its leakage. Therefore, close the
valve always gently.

3.6.6. Saw frame lift stop setting

Notice:

Arm Position is monitored by a limit switch. If the limit switch
lever hits the bar and goes, then you can not run a semi-
automatic cycle.

If you want to shorten the time of operations in automatic cycle, you have to adjust the
height of the saw arm according to the height of the cutting material.

1. Height adjustment is sensed by a limit switch

t

2. Pressbutton 1 and lift the saw arm to the upper position.

3. Inserta material into the vice. Carefully lower the saw arm button C_I tothe

material (orc_l + F1 for rapid move)

4. Stop the saw arm 10mm above the material.
5. Thelift stop setting is sensed by the limit switch

Set the stop just above arm height sensor - slide stop turning the locking knob
close to the limit switch
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3.6.7.

3.6.8.

3.7.

Saw arm lower position stop adjustment

The lower stop limits the lowest position of the saw arm. This stop point has to be
checked at least once a month. If the lower stop point is wrongly adjusted, the cutting
table can be deeply cut or the material will not be cut completely.

Adjusting of the saw arm lower posiion stop is adjusted by adjustable excenter on saw
arm pile.

Brush adjustment

The brush for chip removal from the saw band influences cutting durability, saw band
lifetime and wheels lifetime, hard metal guides and finally the cut accuracy. Brush
adjustment must be checked every shift.

1. Release the fixative screw of the brush. It is possible to move with the brush.

2. Setthe brush to the saw band according to the picture.

Attention!
The brush must not touch the bottom of the saw teeth!

3. Tighten the fixative screw.

4. In case, that the brush is not turned right (driving wheel slips on the driving wheels
of the saw band), push by means of the screw (see arrow) driving wheel of the
brush to the driving wheel of the saw band.

Attention!

The screw must not be tightened with heavy force, because
driving wheel of the brush can be damaged or the lifetime of the
bearings of the driving wheel of the band can be lowered!

Material insertion
e  Never walk under a suspended load!
e Never climb onto the gravity-roller conveyor!

e Do not hold the material for clamping material to the vicel The vice can cause
injury!
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3.7.1. Handling agent selection
e  Use the strong handling agents to lift and transfer the material!

e Handle with the material only with the lift truck or use the suspension strands and
the crane!

e Do not use the lift truck or crane in case that you do not have the license to handle
with it!

3.7.2. Insertion

Insert material to the vice and ensure that the material cannot move in the vice or fall
from the vice after the clamping. If you cut long pieces of the material (for example rod,
tube), you must use the roller conveyors for material shifting to the band saw. Contact
Bomar for more information about roller conveyors

Make sure the conveyor is long enough and the material cannot tip off the
conveyor.

Be especially careful with round materials that it always stays on two vertical
rollers and that it cannot fall off the conveyor!

3.7.3. Bundle material cutting

If you want to cut the material in the bundle, there are suggestions for the positioning
of bundles

Round material bundle: Take care especially with round material that the bars are put
according to the picture. If the bars are put differently, you may have problems with
movement.

Always weld the material at the rear end of the bundle to secure it from moving.

Before welding always, switch the machine off at the main switch! The magnetic fields,
which often occur during welding, may damage the controls!

Square material bundle: /]

Attention:

Not all material shapes are suitable for bundle cuts. Keep the
recommendation of your supplier of the saw bands for material
insertion to the bundle.
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4.1. Saw band dismantling

1. Lift the saw arm to upper position.

2. Open all three covers on the saw arm — it causes a safety circuit shutdown.

3. Switch deblock keyswitch on control panel side.

4. Dismantle left protective cover of the band (arrow). Cover is fastened by screws.

5. Release the screw holding the brush. Turn the brush to the side

6. Release the saw blade using the buttons located near the driving wheel.
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7. Pull down the band from the wheels.

8. Pull up the saw band from the guiding cubes.

4.2, Saw band installation

1. Prior to installation, clean all track wheels, guide cubes and inner side of the arm
thoroughly of all traces of chips and dirt. Keep in mind the teeth direction when
installing the saw band.

2. Insert new saw band in the guide cubes. Make sure the saw band runs between
both guide rollers and it is pushed all the way to the top.

3. Putthe saw band on both guide wheels. Make sure that the saw band ridge fits
tightly to the wheel rim. Then push the saw band as far back as possible.

4. Tension the saw blade by buttons on the saw frame (deblock must be active)
5. Install yellow protective cover of the band.

6.  Move the brush to the saw band. Tighten the securing screw.

7. Close the covers of both driving wheels.

8. Saw band installation is finished.

4.3. Saw band stretching and inspection

Right saw band stretching is one of the most important criteria’s, which influents
accuracy and saw band service life. Stretch the saw bands according to the selected
saw band and the band saw. Keep the recommendation of your manufacturer.

4.3.1. Saw band stretching

e  Switch on the hydraulic aggregate after the saw band installation check the saw
band stretching on the manometer (arrow 1).

e  Use buttons to stretch the saw band until it is stretched to the recommended
value (use tenzomat t0o).
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4.3.2. Saw band inspection

Check the saw band in the guiding cubes and on the wheels
1. Check, if the saw band is right in the guiding cubes..

2. Switch on the saw band drive and then after 10 seconds switch off saw band drive.
If the saw band drive is not possible to switch on, set the limit switch of the saw
band stretching.

3. Switch off the main switch.

4. Open cover(s) of the wheels and check position of the saw band on the both
wheels..

e Ifthe distance between backside of the saw band and the offset wheel is 1 mm,
setting is right..

e Ifthedistance is bigger than 1 mm, or the saw band is on the offset of the wheel,
set the saw band.

5. Close cover of the saw band.

4.3.3. Saw band run setting

Saw band run is set with screw (arrow) in the stretching cube on the saw arm. Right
distance rear part of the saw band from wheel rimis 1 -3 mm.

e  Turn with the screw to the right, the saw band is closer to the stretching wheel
rim.

e Turn with the screw to the left, the saw band is far from the stretching wheel rim

Check saw band run adjustment again.

4.3.4. Adjusting of the limit switch of the saw band stretching

After the saw band is replaced, the saw band stretching must be checked. If the limit
switch is not adjusted correctly, the band is stretched too little or too much.

e Tighten the saw band by means of the TENZOMAT on the optimal value (table is
on the Tenzomat).
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4.4.

agent will deteriorate due to:

e Ifthe drive engine is switched on, but it is not running, turn with the screw
clockwise, until the engine begins run..

e Ifthe drive engine is possible switched on, turn with the screw anticlockwise, until
the engine is stopped and then turn with the screw clockwise, until the engine

begins run.

The quality of the cooling

use of contaminated water
impurity

outside oil contamination
(hydraulics, gears)

high operating temperatures
lack of air circulation

wrong concentration

Cooling agents and chips disposal

If the solution is too weak:

o corrosion protection is .
diminished
L[]
. lubrication decreases

. microbial attack is more likely

If the solution is too strong:

the cooling ability is decreased
foam behaviour increases
emulsions stability deteriorates

sticky residue develops

4.4.1. Coolant device inspection
The state of the cooling agent has significant influence on the cutting quality and on
the operational life of the machine. Lifetime of the cooling liquid is 1 year, after this time
we recommend change the cooling liquid. This time is dependent on the degree of
pollution cooling liquid (especially with oils) and on the other factors.
Check level of the cooling liquid and function of the pump periodically!
Note:
If the state of the cooling liquid is not satisfactory, the cooling
liquid must be changed.
Check the state of the cooling agent according to the following table:
Testing Interval Method Condition Precaution
.. ) ) after concentration check, refill
Liquid level daily visually too low h ;
with water or emulsion
too high fill wat
Concentration daily refra;tometer 00 M9 e I water )
densimeter too low refill base emulsion
Smell daily by sense of smell unpleasant smell good ventilation, add biocides
or renew coolant
surface cleaning, fix leaks, add
Contamination dail by sense of smell visible oil leaks, biocides or fungicides, or
Y Y sludge fungi coolant renewal after added
system cleanser*
visuall ility i _
Corrosion- when . y insufficient corrosion © L& stability, if necessary
- chip test } increase concentration or pH
protection necessary protection
Herbert-test value
Stability when refractometer oiling add cpncentrate, enquiries to
necessary supplier
. when ) too much foam, foam : avoid aeration, increase water
Foam reaction shaking test . R
necessary disperses too slowly hardness, ix with defoamer

* According to manufacturers’ instructions
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Chips resulting from cutting operations must be disposed of in accordance with the

e  Filla watertight container with the chips! Be careful that the container does not
leak, because even after a long dripping time, they still contain coolant residue.

e Place the container into the care of a disposal company equipped for the disposal of
chips contaminated with cooling liquid. In case the machine is equipped with micro-
spray installation, the chips must also be handed over to a disposal company.

4.4.2. Chips disposal

relevant regulations.

e  Letthe chips drip excess fluid!.
4.5, Hydraulic, Greases and oils
4.5.1. Gearbox oils

In gearboxes, oil is used for the whole lifetime of the gearbox. We recommend
replacing of the filling oil in case of repair.

Use oils with specification DIN 51517 in the gearboxes. Select the viscosity grade 1SO VG
according to the original oil fill.

Attention:

When replacing, use oils recommended by BOMAR or oils, which
has comparable parameters from the other manufacturers.
Do not forget, that mineral and synthetic oils must not be

mixed!

Recommended oils and quantity according to the type of the band saw

Band saw Gearbox oil Capacity
Individual 720.540 DGH Shell Tivela S 320 331
Swarf conveyor Shell Tivela S 320 0,0751
Comparative table of the gearbox oils
Viscosity grade
Manufacturer
1ISO VG 100 ISO VG 220 1ISO VG 320
BP Energol GR-XP 100 Energol GR-XP 220 Energol GR-XP 320
Alpha SP 100 Alpha SP 220
Castrol
Alpha MW 100 Alpha MW 220
Reductelf SP 220
EIf Reductelf SP 100 Reductelf SP 320
Reductelf Synthese 220
Esso Spartan EP 100 Spartan EP 220 Spartan EP 320
Mobilgear SHC 220
Mobil Mobilgear 627 g‘ Mobilgear 632
Mobilgear 630
omv PG 220
Paramo PP 7 Paramo CLP 220 Paramo CLP 320
Shell Omala 220 Shell Omala 320
Shell Shell Omala 100 ) )
Shell Tivela S 220 Shell Tivela S 320
Total Carter EP 100 Carter EP 220 Carter EP 320
4.5.2. Lubricant greases

We recommend using lithium based saponified grease, class NGLI-2 for lubrication.
Different greases are mixable, if their oil bases and consistence type are identical.
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Comparative table of the lubricant greases:

Manufacturer Type of the lubricant grease
BP Energrease LS - EP
DEA Paragon EP1
FETT EGL 3144
Esso Beacon EP 1
Beacon EP 2
FINA FINA LICAL M12
Microlube GBO
Kltber Staburags NBUSEP
Isoflex Spezial
Optimol Optimol Longtime PD 0, PD1, PD2
Shell Aseol AG ASEOL Litea EP 806-077
Texaco Multifak EP1
4.5.3. Lubrication

There are several placing on the machine, which are necessary to grease periodically. It
secures the right function of the machine.

Lubrication place Lubrication

The guiding cubes leading - grease with oil from
both sides once a week.

4.5.4.

i The linear guiding of the saw arm — lubricate with

¢ grease once a three months (see chapter Lubricant
greases). Use 3-5g grease on the every carriage of the
: linear guiding. Use the grease gun to the lubrication.

: Drive 3-5 times whole line of the linear guiding during
: lubrication.

Hydraulic oils

Replace the hydraulic oil once in 2 years, because the oil can deteriorate its properties
and cause problems the hydraulic equipment. If the hydraulic system is equipped with
filter (2SF 56/48-0,063), replace the filter too.

Use oils with specification DIN 51524-HLP, ISO 6743-4 and viscosity grade 1SO VG 46 in
hydraulic aggregates. Hydraulic oils quantity — see chapter Hydraulic oil level check.

Note:

When replacing, use oils recommended by BOMAR or oils, which
has comparable parameters from the other manufacturers. Do
not forget, that mineral and synthetic oils may not be mixed!
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Comparative table of the hydraulic oils

Manufacturer i Type Manufacturer Type
Agip Os0 46 Ina Hidraol 46 HD
Aral Vitam GF 46 Kltber Lamora HLP 46
Avia Avilub RSL 46 Hungar;/””"”” - Hidrokomol P 46
Benzina OH-HM 46 Mobil - Mobil DTE 25
BP Energol HLP 46 ow HLP 46
Bulgaria MX-M/46 POland---------------------------- Hydrol 30
Castrol Hyspin AWS 46 Rumanir;wm - H 46 EP
Cepro Mogul HM 46 Russia - IGP 30
DEA Astron HLP 4hy6 Shell Tellus Oil 46
Elf Elfolna 46 : Sun Sunvis 846 WR
Esso Nuto H 46 Texaco"mmm“m Rando HD B 46
Fam HD 5040 VaIvoIin-;"mmmw Ultramax AW 46
Fina .

4.5.5. Hydraulic unit service

After 50 hours working time, or the latest 3 month after the first run, the first service

should be carried out. This includes:

e  checking off all screws and connections, fixing points, tubes and hoses for leakage

e  Cheb hydraulic oil level

e During time of duty the oil temperature shouldn 't exceed 60-70°C

e check function of signaling components (thermometer, level gauge, dirty filter
indicator)

e  Check the adjustment of working pressure

To realise a high reliability of the power pack, the manufacturer lays down
following inspection intervals

three six

monthly : monthly annually

Interval daily weekly monthly

Hydraulic fluid : : :

Level - . -
Temperature - . -
Condition - = .

Change interval - - -

Filter
Change interval

Other checks
External Leakages
Contamination o - - - - _
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Interval daily weekly monthly mt(:::ﬁly mosr:)t(hly annually
Damages o = ! - =
Noise-(level) - - - - -
Gauges _ _ _ - -

4.6.

4.7.
4.7.1.

Machine cleaning

Clean the machine from the cooling liquid and impurities after every shift stopping.
Conserve the guiding surfaces, mainly.

e  Clamping jaws guiding of the vice.
e The guiding of the feeder.

e  Loading surface of the vice.

Worn pieces replacement

Pushing bearing replacement

If it is impossible to adjust the bundle gripping assembly and the pushing bearing is
worn, it needs to be replaced

1. Dismantle the saw band.
2. Disconnect the hose from the cooling agent eventually unmount microniser.

3. Unmount guiding cube from holder on saw.

4. Loosen the 2 clamp screws solid carbide guides and remove them..

5. Remove fixed hardmertal.
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6. Remove retaining ring. Then unmount adjusting screw.

7. Remove other three screws.

8.  Carefully remove the hardmetal. Remove disc springs.

9. Loosen the mounting worm (allen wrench no. 3). Remove the pivot with bearing
from the guiding cube.
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10. Insert the pivot to the vice.

Attention:
The vice has aluminium jaws, eventually, there has to be an
aluminium agent to protect the pivot from damage.

11. Remove the bearing pivot from the bearing holder by means of the swager.

12. Remove the worn bearing and other damaged parts.
13. Fasten the holder to the vice.
14. Insert the bearing and washers and return the pivot to its original place.

15. Place the assembled piston guide cube. Piston must move freely in a guiding
cube.

16.  Worm screw defines the operation of the piston (piston has a slot in which is the
worm). Tighten the worm, but with a minimum clearance to the piston could
move.

17. Insert the disc springs. The number of disc springs must match the number of
dismantled springs. Disc springs are folded against each other 1 to 1 Odd plate
spring is near the harmetal carbide.
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18. Insert the new hard metal guide. Attention,Do not lose disc springs. Ensure
proper position of carbide guides - holes for 3 stop screws must be in the same
position as the holes in a guiding cube.

19. Insert and tighten central screw.

20. Insert the retaining ring on central screw.

21. Insert 3 stop screw around central screw.

22. Insert fixed hardmetal guiding and mount hard metal with two screws.
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23. Using a short piece of the blade used on the machine, adjust the width of the gap
between the guides. Loosen the central screw. Set the gap by central adjusting
screw. Belt guides must walk freely without large and will also not scrub.

4.7.2. Saw band guiding pulleys replacement

If the saw band is not sufficiently guided by guiding pulleys or if the pulleys are
obviously worn, the pulleys should be replaced.

Attention:

Guiding pulleys must be replaced together on both guiding
cubes!

1. Release 2 screws. Dismantle the guiding cube of the saw band.

Attention:

Mark both eccentrics placing and components on the eccentric!
Eccentrics must not be replaced with each other!

Tighten the guiding cube to the vice and dismantle both eccentrics with bearings
following way.

3. Screw off nuts from eccentrics.

4. Remove eccentrics from bearings by means of the swager.
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5. Change all bearings and other worn parts.

6. Install eccentrics to the cubes. Install components on both eccentrics in given
order. Put bearings by means of the preparation on eccentrics.

Attention:
Do not replace the eccentrics placing in the cube.

7. Screw on nuts on both eccentrics and tighten them.

8. Insert the saw band to the guiding cube (cca 15 — 20 cm). Secure the movable
hard metal guide with scotch so, that the saw band is pressed with guides and it is
possible to move with saw band

9. Set the eccentrics by means of the wrenches, the saw band must run in the
centre. Guide pulleys must not press too much on the band, but must spin freely
during the band run

Optimal distance between the band and the pulley
is 0,05 mm.

10.  Tighten nuts on both eccentrics.

11. Remove the testing piece of saw band from the cube lead. Install the guiding cube
on the machine.
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4.7.3. Hard metal guides replacement

If the hard metal guides cannot be adjusted, they have to be replaced

ATTENTION!

Hard metal guides must be replaced together on both guiding
cubes!!

1. Dismantle the saw band.

Disconnect the hose from the cooling agent eventually unmount microniser.

Unmount guiding cube from holder on saw.

Loosen the 2 clamp screws solid carbide guides and remove them..

5. Remove fixed hardmertal.

Remove retaining ring. Then unmount adjusting screw.

7. Remove other three screws. .
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9. The number of disc springs must match the number of dismantled springs. Disc
springs are folded against each other 1 to 1 Odd plate spring is near the harmetal
carbide.

10. Insert the new hard metal guide. Attention,Do not lose disc springs. Ensure
proper position of carbide guides - holes for 3 stop screws must be in the same
position as the holes in a guiding cube.

11. Insert and tighten central screw.

Manual version:  1.30/Feb.2013
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12. Insert the retaining ring on central screw.

13. Insert three stop screw around central screw.

14. Insert fixed hardmetal guiding and mount hard metal with two screws.

15. Using a short piece of the blade used on the machine, adjust the width of the gap
between the guides. Loosen the central screw. Set the gap by central adjusting
screw. Belt guides must walk freely without large and will also not scrub.

4.7.4. Brush replacement

If the chip removing brush is not able to fulfil its function, it has to be replaced.

1. Hold shaft of the brush by wrench.

2. Release the nut on the brush, replace worn brush on the new brush, and screw on
the nut.

3. Set the brush to the saw band.
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5. Zavady /
Troubleshooting
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5.1. Mechanical problems

Problem

1. Slanting cut

2. The cutis not cut
upon desired angle

3. Short lifetime of the
saw band

Possible causes

Wrongly adjusted hard metal guides.

Worn hard metal guides.

Wrongly adjusted cubes of the saw
band guiding.

Worn bearings of the saw band guiding.

Wrongly adjusted swarf brush.

Worn swarf brush.

Insufficient saw band stretching.

Wrongly chosen tooth system of the
saw band.

Worn saw band.
Wrongly balanced roller conveyor.

Dirty feeding board.

Guiding arm and guiding cube are
loosened.

Guiding arm and cube are too far from
the material.

Too fast cutting rate.

Unexpected oscillation in material
quality.

Securing lever is loosened.

Set angle does not match the cut angle.

Insufficient saw band stretching.
Guiding arm and guiding cube are
loosened.

Dirt between material and clamping
jaw.

Insufficient saw band stretching.

Worn swarf brush.

Wrongly adjusted swarf brush.

Over stretched saw band

Wrongly adjusted hard metal guides.

Worn hard metal guides of the saw
band.

Repair

Set according to the chapter ,Servicing and
adjustment”

Replace to the chapter ,Worn pieces
replacement”

Set according to the chapter ,Servicing and
adjustment”

Replace according to the chapter ,Worn pieces
replacement”

Set according to the chapter ,Servicing and
adjustment”

Replace according to the chapter ,Worn pieces
replacement”

Rise the saw band stretching and set the limit
switch.

Replace the saw band and keep the instructions
of manufacturer on new saw band choice.

Replace the saw band.
Set the roller conveyor.

Cleanse the feeding board from debris, chip and
residue material.

Clamp the guiding arm.

Set the guiding cube to the material.

Lower the material feeding speed.

Set the cut and feeding speed to the relevant
material.

Check the securing lever efficiency and carry out
its adjustment according to chapter ,Servicing
and adjustment”.

Check the angle adjustment with a protractor
and possibly set it according to chapter ,Servicing
and adjustment”.

Stretch the saw band and set the limit switch
according to chapter ,Servicing and adjustment”.

Fasten the guiding arm and the cube.

Cleanse the material and mating jaw.

Raise the tightening of the saw band set the
scanner of saw band tightening according to
chapter ,Servicing and adjustment”.

Check the swarf brush condition and replace it in
case of excessive use as described in chapter
,Worn pieces replacement”

Check swarf brush adjustment, set it according to
chapter ,Servicing and adjustment”

Lower stretching of the saw band and set the
limit switch of the saw band stretching according
to chapter ,Servicing and adjustment”

Check the adjustment of the hard metal guides
and carry out adjustment as described in chapter
,Servicing and adjustment”

Check the condition of the hard metal guide and
if it is too worn, replace hard metal guides
according to chapter ,Worn pieces replacement”
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Problem

Insufficient cut
output.

The cut is not finished.

By choke is not
possible turn

Saw band drive
cannot be started.

The saw bands are
cracked.

Damage tooth system
of the saw band

The saw is cut
downing.

Cleansing of the saw
band is not functional.

Possible causes

Worn saw band guide bearings.

Wrongly adjusted guiding cubes of the
saw band.

Wrongly adjusted down feed and saw
band speed.

Different material quality.

Low-class saw band

Wrongly chosen saw band tooth
system.

Wrongly adjusted tracking.

Worn saw band.

Wrong saw band tooth system.

Wrongly set down feed and speed of a
saw band.

Wrongly adjusted lower stop point of
the saw frame.

Stop point surface is messed-up.

Metal clamps between valve and panel.

Metal clams are in body of valve.

Pressure switch is adjusted wrong.

Pressure switch is defective.

In stretching wheel is wrong adjusting
geometry.

Hard metal plates of circuit saw band
are not adjusting.

Guiding cubes are not adjusting
(bearings + hard metal circuit)

Bearings of guiding cubes are used
(rolling elements are damaged or
outside ring of bearing has conical
form).

In gripping the lifting cylinder is
backlash.

Squeezed pin upper or downer holder
of the lifting cylinder.

Geometry of hardmetal guiding cubes is
wrong adjusted.

Bearings of guiding cubes are used.

Elastic wheel of the brush drive is worn-
down.

Knurling of the driving wheel is worn-
down.

The shaft of the brush drive is rusted.

Repair

Check guiding bearings and if you notice some
sort of excessive damage, replace them
according to chapter,Worn pieces replacement”

Set guiding cube according to chapter ,Servicing
and adjustment”

Adjust the feeding and speed of a saw band
according to values published by saw band
manufacturer.

Adjust feeding and speed of a saw band
according to desired material (try cut-test).

Replace the saw band (contact your local
accessory supplier for more information)

Replace the saw band and keep instructions of
the manufacturer on the choice.

Check the space between top of a saw band and
driving wheel. Perhaps adjust the tracking as
described in chapter ,Servicing and adjustment”

Replace the saw band and keep instructions of
the manufacturer on the choice.

Replace the saw band and keep instructions of
the manufacturer on the choice.

Set feed and speed of a saw band according to
values published by saw band manufacturer.

Check lower limit switch and screw.

Cleanse stop point surface of the limit switch
from debris and residue material.

Clamps must be removed and put on the shaft O-
Ring about 10x2 mm.

Valve must be cleared or changed.

Set the pressure switch according to chapter
,Servicing and adjustment”

Replace defective parts of the pressure switch.

Adjust distance band from recess wheel c2 mm
according to operating instructions.

Hard metal plates of circuit saw band must be
adjusting according to operating instructions.

Guiding cubes must be adjusting (bearings +
hard metal circuit) according to operating
instructions.

Bearings of guiding cubes must be replaced.
Bearings must be adjusting according to
operating instructions.

Exchange complete upper or downer holder of
lifting cylinder.

Hardmetal guiding cubes must be adjusted.
Bearings of guiding cubes must be replaced.
Elastic wheel of the brush must be changed.

Driving wheel must be changed.

The shaft of the brush must be cleaned and oiled.
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- Backslash in driving wheel lodgement  Change the driving shaft for a long one, new
on the shaft. bearings, distance ring, new driving wheel, spring,
two covers on the forehead of the shaft + screws.

5.2. Electric and hydraulic problems

1. Machine is not - Insocketis not voltage Line voltage must be checked.
- Limit switch of saw band stretching, Check of saw band stretching and covers closing.
cover of frame or cover of saw band is
not started.
- In hydraulic (pneumatic) ring is error. Function of magnetic valve must be checked,
HYTOS (BOSCH) is not acting to frame ~ valve must be closed, voltage of clamps and
uplift. inductor must be checked.
3. Electric motor and
pump are without
voltage. Between
contactor and
thermal protector is
not voltage.
- Sensor of speed is not adjusted. Sensor of speed must be adjusted.
- Wrong sensor — diode of indicator Sensor must be changed and adjusted.

speed is not light.

Auxiliary contact on thermo-relay FA1is  Replace the defective contact on motor starter

5. Protector is switched
off from engine
hydraulic aggregate
MA3 sometimes.

defective. FAT.
7. Hydraulic aggregate is
switched on but the
saw arm or the main
vice is not functional
Lack of cooling agent. Fill the tank with cooling agent.

- Input hosepipe is broken or obstructed.  Check the cooling circuit and perhaps cleanse
cooling system.

- Cooling pump is defective. Replace the cooling pump.
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5.3. Hydraulic problems

1. Hydrogeneratornot - reverse rotation Check the connections of each phase.
supplying oil Reconnect properly connection of the
electrical phases.

- Qil viscosity does not correspond Change hydraulic oil.
prescribed viscosity value

- Wrong power supply connection. Check the connections of each phase.

Reconnect properly connection of the
electrical phases.
+ Lowoil level Add hydraulic oil

3. Increased - damaged joint drive Call service

mechanical noise I

- airintake Check for leaks.

+ pump wear Call service

5. Hydrogenerator is +damage by solid particles in oil Make oil filtration, or call the service.

seized I

- wrong type of ol Change hydraulic oil.

- cooler malfunction Check the cooler function or call
service.

7. Hydraulicvalvecan -« electromagnet has no signal (voltage) - Check again.
not be readjusted interrupted supply lines

+ spool valve sticking Replace valve — Call service
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5. Schémata/
Schemas /
Schematics
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Elektrické schema /
Elektroschema /

6.1.

Wiring diagrams - 3x400 V, TN-C, 1S, 50 Hz
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Pohled ze spodufFrom under view/Blick nach

1/O CZE ENG DE

IN 01 Svérak upnut Vice is clamped Schraubstock ist gespannt
IN Q2 Rameno dole Arm is down Rahmen ist unten

IN O3 Rameno nahaofe Arm is up Rahmen ist aben

IN 04 Napnuti pasu Blade tension Bandspannung

IN 05 Motary OK Mators OK Motoren OK

IN 06 Bezpecnostni okruh uzavien Safety circle shut down Sicherheitsschaltung gesperrt
IN Q7 Tladitko TOTAL STOP Button TOTAL STOP Taste TOTAL STOP
TN 08 Tladitko START Button START Taste START

IN 09 Taditko STOP Button STOP Taste STOP

IN 10 MANUAL MANUAL MANUAL

IN 11 CYKLUS CYCLE ZYKLUS

IN 12 NC NC NC

IN 13 NC NC NC

IN 14 NC NC NC

IN 15 NC NC NC

IN 16 NE NC NC

IN 17 NC NC NC

IN 18 NC NC NC
TN 19 Tladitko napnout pas Button band tension Taste band |

IN 20 Tladitko povolit pas Button band release Taste band lGsen

IN 21 Tladitko rameno nahoru Button am up Taste Rahmen nach oben
IN 22 NC NC NC

IN 23 Pritlak upnut Upper vice is clamped Ober Schraubstock ist gespannt
IN 24 NC NC NC

OUT 01+ Start FM1 Start FM1 Start FM1

OUT 01-

gﬂ$ gg:'- NC NC NC

OUT 03+ Ne ne Ne

OUT 03-

QuT 04 Motor chiazeni Coolant pump Motor Kiihlung

QUT 05 Cerpadlo hydrauliky Hydraulic pump Hydraulikpumpe

QuUT 06 2.stupen hydrauliky Second level of hydraulic pump Hydraulikpumpe 2.5tufe
QuUT 07 Svérak upnout Vice clamp Schraubstock spannen
OUT 08 | Svérak povolit Release vice Schraubstock 16sen

QUT 09 | Svérdk doleva Vice to the left Schraubstock nach links
QUT 10 Svérak doprava Vice to the right Schraubstock nach rechts
ouT 11 Rameno nahoru Arm up Rahmen nach oben
ouT 12 Rameno dolii Arm down Rahmen nach unten
QUT 13 | Rameno rychle Arm fast Rahmen schnell

QUT 14 | Fitlak upnout Upper vice clamp Ober Schraubstock spannen
OuUT 15 Pritlak povolit | upper vice Ober Schraubstock ldsen
QuUT 16 Napnout pas Sawblade tension Spannen des Sagebandes
ouT 17 Uvolnit pas Sawblade leave Entspannen des Sagebandes
QuT 18 Mikronizer Microniser Mikronizer

QuT 19 Kontrolka start Indicator start Kontrollicht start

75




Z T54 JUelyIs]|eyls Wi ajuawalg Jep UC_J._W_EME ___._”WM aug L_u_nu £T9 20 L..l\\\
: 1 BUNS0[IUD Ul SIUBLLBR JU JUBWAIEY [T5Y 1apenzos & pyrud UBlsIwzoy Im.unn_u S 02 |enpinpur 1/9g71 JugezaL Hvwog
s = o

T s HYWOE i
0
[}
W gos
L |
W 00E

T I
L=1
2
£
-
7 3 3
2
2

£ = =
Pt . 4]
[ 3

O za VT2 —
8
L=1
m  |m oo 3
@ — - 2

] o Tt ZhDF TR AT TriEF

3
3 &
2
=
o & afe & aa]a M
(k-] BE 3
ks ® ala|e 3
VF  oF [°r THl- .
=3
El
-
5
3
3
e
TSy
ww gp W gse
N ? F 1 o

76




140 INdusIP3a/T40 [PuUed [0U0D/TJO [Bued PepelAQ

Ho(Q) orS'0TZ [EnpiApU

I c,w_m ‘00 £29 2D mﬂsﬂ-m
T/9ETT JUGRZaL ]
i 0'1rs "YYWOa il

Tdd was TTH ‘185

10995 £85 TH ‘895

€0

77




o . owg ‘00 £29 22 gt
o Si-TiW 112d PR4/EW-TIW Led J9m0d/EIW-Ti 158 BAD|IS Ho(AQ) obS 0ZZ lenpiapul /9521 MepzRL Hyog
. 6 R A A 1525 g npenlons "'rs "yvios BT
W ¥ YA A2 AP
BED
T e R P — .
4 Djaue 1 adwndynelpiy Bunjuyny Jo0p USRS,
J0ASAUOD Jlems 1 dwnd JyneJpiy dwnd U007 ﬂ.ﬁui.i: ™ | 3ep 0 D0 1 E.x._
agasEUAN IDJ0 [ AineJpAy ojpedia) WRBZR|YD SO0 0T LS PR PaL X _ ! I
o [l L "THG " AOOPE (. ._
WAIOEE | 306 'AO0KE WBL D MAEZD | 1270 50 WGHT 206 NI Y52 S WET ADOBRESOEZXE WEE 0 ‘MO2T & i I i —
'
/
~EY ew i £ TEY I E_ ]
_ w | _ W L w ] o | o
3| ] ' 34w ] |
1 i ) @W
§'19¢ ! I s'zor | §'Top 0 st s} st
EWM- . ' WM | M-
! 1
|
30 e 8279 &1 ' E+Rd 5770 5178 +nm._ b b X
1 i Burnrds
EERR i ol Yoo TR lRE NI s e
@ o =7 1 ! W un_" W 20 1pre e
1 ] LHOEHOA
flagh:= 1 _ " o hi
20T 0| 1 " _ vmi peEime taros
[T " ! v | S
@&v ' @Hr @,% _n".wﬁs.
i34 " 21 c el 234
1 w w m Q
H 9 8 % we
LY o ! | a u
o B ¢ ! o ¥ % e o ¥ oz va X = & = NAd 150
EWA- ! - THH ol
k| - ! PPt e e .
a af v 1] I =l [3 | n|
|
|
i
' TRISAIS
|
1 sip I s
' [2)pcalnisl
i
1
|
1
|
I
1
|
1
|
|
I
|
1
Gk & . G & JE G & [E
- - - - - - - - -
|
|
L
|
1
|
1
JpLRONZ/SRUOSSIO/NSIDSNISHY |
_ 1

78




79

. owig ‘00 £29 20 il
Sl bl 21102 PRI/SH ‘b 1ed JaMOJ/SI ‘bl 1582 BAOJIS Ho(a) 0+ 024 enplaipur /9521 MepzRL Hvwog
i Fsing e RS AT e Ao Tons o'rs "Yyiog il
Iojowpuegabes ¥0
Jojow Bumug
puegaies Jojow Bunyny nspd JojoK
pueg-mes auibue jo Guijoo) T 2510500 'WAKSPT "G VIE'S/EFbT 'ADOR/DET Mt
nsgd ruojow Jojeus A -T0E
WETD BHG NS - L|_ -
sl wl W
G-
sz
ST M
(413 [Tl e s
SHM- L
E+ 021 2000 ZUX-
S _ RIEIETE
& &8 T LD 5 S—
~ = ! ¥ Z ks oo |
* ) i+ v 0 QUG @O WMz @B I aMT+ i
S0 L0T] -—) L2011/ 1 !
I
£/ 9071 = 90112 ) |
|
1
] #6000 1E-0TOONOIWA !
90Z1] 9011 . I
_ 0T NODVA !
| fzod zZOW oW iod  1oE o o 9@ S WA @8 a8 N AT
1 @ oz [ 4 z oz Fis 9 <l vl £1 & [ d £ 1 n " Thid-
S i A S S S S A Al S S S AR S R S e G
0 K .EE et ==
+Nd- £nd- .H. et
W&/ [-TF LT
01 50T - ST HA0E]
o $OOT  SOT 0Zk  00E 104 0ok LR [E 2o
SO0 50T - LE0 I £ =1=1) £ Al 88
11 o i
S0 |01 ol ¥ oz covf
ZTWA-
WE WETD @JW. P e ~/ - -
laanl) MEZINOO SE oAl A N (]
e B o
12O 0]
m m Te e
e C S
= g 9 ¥ 7 oo
st ] st B m/ H/ TH-
WUOOZ L WVWOEL Ll | |
[[lena-" []] vra bk (B
- - -
d sz sz w2
-
m = L L
bR Rre
£ + L
s| g 1
LB [E
= e
- 1E1/6
050/ 127 - - 1Z1/¢
I - M -+ ITl/6
1




owg ‘00 £29 20 el

=

aned-resabzian/paeoq Jamod/sloipz eysaq Ho(A) 0+5 027 |enpIApUL T/9£21 URZRL Hvwog
i "o'r's "YyWoa il

11

ax0

= 34
o o .
. = g
AO T - o ﬁ_L.w* o o &
Bueb Bunsiad d aian.ona 3 S 2 ...m
aBueBsniy a1p ary Bunsizdsuia/snding 1oy Bmog Adnisin oud ualeden e 00E 3 2 .
+ H %
CEF
20uRBuIg 21p Jry Bunsdsu@fsindul oy samog fAdmsa oud ualfedey - m hoe
o 00z ooz -
and
AST AOOk
7 o
T~ Q Tdl-
WasAsRIPIg 11 [ - o1 L] 1 d
Juashs jonuod Joy amog 07 . WO L o B_Wmaom 19 s
[nuishs oupipy ueleden 7 Ha ens e hd @ D s s
= =
zie TLX- o O 192-

viL Vel
ra ] sna-  [[] sna-
rzt

S =
- -

80




owsg ‘00 £29 22
1/927 MgRTBL

il

: ENPIAIPU ‘Bywog
JBRYISTINUDS-1010} /I01IBIUCI JOIOW/IOIOW 33eRAIS HO(a) ot om...m.__. piap _H £xrd§ oD g
. 05 e -
ERgd
v o“..m ”“nm
Jprag
e =
o adwindyinespAy Bunjuny Jalop
pueqbes huo_.o_:_ nur_s_cav_ uu._ruyﬂ._oﬂm_ﬂﬁim dwnd JinespAy dwnd juejpoy
uBg-MES aUIBua Jo Bulpo) o«
g n:uwa NJCIoW JOJR[RUR A, 323geudn Jojol Aqineiphy ojped=) JURZRIYI Jojol
60 £
o (LN Ty a]
] FH0 £ Lap0 jrd $OE
L0271 S0z LM 0171 i &
H memmmmmmme - g
T ;
£ % % [ I B N !
! 1
L L 1 '
L] Lo .
1 1 ' 1
] 1 ) 1
' 1 ! [
! uw g RwWIL " [
! @ uaiung 1 N "
1 1
i
. . ! ozh ,
| I .
i ' i
_ | v T
| ! N [ ewi ! ) zux _
i !
(IR S |||Mu||||._—._u¢" = “ W
' 1
! [
! .
N 1
! g
' g,
i 5,
001" oze"  o0E N N
' g
! '
oy ! m 1
0D 1 n 1
' =
! w. [
1 g
! 1 = 00T /=50
' 1
e o [

= Q0E /000

81




owg ‘00 £29 20

L 1UBACIDAH [3AI2A DINEIPAH A HO(A) 0+S°0ZZ [enpimpur T/9521 RIS dviwog
o - B i "0'r's Yyl
- e s an foas WHOE
90
[PUL2S UBuyey URIUN LPRU URLEY UDGO LJRU USLULEY  SIYI) UaeU HICISONRILIS SYUI| YR U HO0SINEIIS URS0| WI0ISANRIYIS udLLRdS HI0ISGNEIS
158y Wy UMOP WLy dn wuy 6L B o By U2 3y1 03 3 2210 sseaEy dwep 3p,
2|Yoid ouBEY niop ouswey PIOLRU OUSLIEY eARICOD HRIIAG BAZ|OP HRJRAS 1jonod YeRAg noudn Yeans
91 911 51l A1) 51 Ll il
ET U0 ZLI0 o or 1o &0 10 0170 010
£1£ (453 T1€ 01e 60S 808 LOE
A Y A 3 ' [
€18 e TiE oE 05 G o LoEg TN
s [ME AN MRS AR o My AN AURECD 0] AN ol MeTAM A0 M GTAMe PR R T AN
2| z H z Z] z z
¥ ._H_H_ £A- x ._H_H_ azA % ._H_H_ WEA- X ._H_H_ 40TA- * ._H_H_ YOTA- ¥ ._H_H_ aTA- v¥ ._.|_.u WIA-
D AN AR [ BT AN w0 MM s [ a0l AN 0 [PeOTAM- o GTAN e Bl AM-
O e o wE o 00 00ER TAX-
70 DOE -

— 00 /60

82



. owq ‘00 £79 20 il
13UBAOIPAH f2AIA SIINEIPAH/AINUA FoIINEIPAH Ho(a) 0bS 022 [enpIApuL TjgszT Ugesl  Hvwog
L4106 00 SRS AR s ApTons OIS THYIWOS i‘r
L0
1215 W) jonuoy U250 WI0ISONRIYIS ;200 usuueds YI01Sqnedyas g0 13T sapueqabes sap uauuedsiug sapueqates sap usuueds ayrs 'z schundyinespiy
1Less Jojeaipug 201 Jaddn aseapy dues 2314 Jaddn 1BSIUOLINY anea| ape|gmes uoIsUS] 3pejgMes dwnd 3yespAy Jo EAS] pUoIas
1E3S E|0nUDH Wjonod >eRud wnoudn yejILd RIUOHIN sed Jujonn sed jnouden AqirelpAy usdnis *7
611 Fas a1 (34 6l 611 en
61 1Mo 110 #1100 81 10 1o a1 1o 010
BIE S1e +IE a1e LIE 91c 90E
A b A b [ A
g N e 1
' sie vig ' . e ' 13 a1 weo TLX-
1 [ 1
' 1 1 1
] e gl TAM s T T AM [ et g A 1 Py sumer Pyonme s P AR
' [ '
] [ 1
' [ |
] 1 1 1
' [ '
' 1 1 1
] 1 1 1
1 [ 1
' 1 1 1
1 [ 1
' 1 1 1
] 1 1 1
1 [ 1
e ' g 2 [ g ! z 2 2
& THTdo= ! Y W [ ] et ¥ Jvoae v XL W son W von ¥ Jen
1= 1 3 ! 1 ! 1 1 1
] [ 1
' [ |
' 1 1 1
' [ '
] W." 1 1 W. 1
' g1 ! B!
' [L 1 o
] 2 1 1 2 1
' EA £
' [ |
L} m ] 1 m 1
[} m 1 1 W 1
' = 1 = |
[1] m
1 mog 1 mu 1
' w0 [ Gl TAM- fee ] q:és.m 1 1 ST [ £ AN = 1 s M s Pyanm- v [ -
[} g 1 B
' o0e o0e g ' e g ! 3 o0 weo TAX-
| |
haccscsahacccscsancncancncaannm 1 Leaccamshaaaa 1
©oDE - »00E 0

33




abugb

sy

3/sindurAdmsy

HO(Q) 0bS 02Z [BNPIAIPUT

ous 00,629 23 et
T/9ETT Ugezal bvwog
CEERTTUCE I, S

0 - EW ‘ZW ‘T L2010l
HO - EW ZW T S40300
A0 - €W “ZW “TW Adojol

_|||-||||
1
' Z
1 £
1 &
1
“ P W,,
! N m&.m
' g
] 2
! &
1
£00T w
' g
e - - - - - -
b
94~
Eb|
TO0T
[
Td-
Eb|

(aaeyasyanig)
juuedsaf 151 HI0ISqnEL S 130

{yanwas aunssaug)
padwes 5| 2014 Jaddn

Bunuuedspueg
(zewds Anoxe|L) uoisLR) ape|g
nudn yepud nsed nrudey
&11 e
£ZNI #0M
ETT +01
A A
R
] 1
1 L}
v ' ¥O1
1 1
[ '
'
"ﬁfns £ThEM 1 s 0 T AR
1 1]
' 1
1 '
1 1
[ '
1 [
1 1
[ '
1 1)
' 1
' [
1 1
v N (dJes Y $05-
1 L
1 1
1 1)
1 1
' 3
1 o
| G
1 1)
i g
1 =
| m. !
1 1
' W '
1 !
L} ﬂ 1)
1 !
1 @
peee T W ) s 1 T RS
' 1
[ i 0ot
1 1
[T - '

uago 151 LaLIyey
dn ) uLy
2IOUEU OUALEY

' €0s-

uajun Is1 uaLyeEy
UMop s ULy
3|op ouBLLEY

R
oM
2ot
I

201G

705

wr

220
(=R aNIg)
Juuedsal 1| osqneaps

(yoams aunssasd)
padue)d s1 2314

(Feuids Anoxey|)
nudn 32iRAs

ot
T

101
A

Toie T

B!

\ (g5

ey [ oM.

e TLX-

10 Q0T -

00T /5w

84



6l i owq ‘00 £79 20 il
el Jndusipag alse] /pued U0 uonng/RuRd [epeho 1|1 Ho(Q) 0bS 0Z/ |ENPIAIPUT T/9£21 URZRL bvwog
& . "o°rs "YWog e

=
80
U340 Lseu uaLwyey uasg| pueqsbes usuueds puegeiies
dn wuy pUBq MBS 353 [RY pueq mes JybiL mm“__w»w
ruoyeu ousweEy NUjoAn seg noudeu seg SMINAD WANY 4018 1M1
611 gt il P11 £ (98]
. 1ZHE ® I I o1 NI 60N st
12 jras irds 1333 [1)4 60T 80t
A A A 1Y i
(1 -—
2k (4L g arie TIX-
T N A0
e conay T conay | -
3 ¥ ¥ 3 B 3 ¥ B v
\--1985-2d0= \--1585-2d0= \--3+85-2d0= \~ 1 E85-Td0= \--3285-1d0= \--1185-1d0=
£ £ £ £ 3 H £ 3 £
v
Wiy wap jne 3nduzipag sauwepxg
e U0 pued [04uod skl
Apd nuawe) eu ugisiun jpued 1Wweixg
L
ZdOMe
0010 TLX-
™ - 00T/

00T -

85




. owq ‘00 £79 20 il
: UslasagsyiaLuanIs fapas Ajajes/yruno uisousadzag IDADV S 024 |enpiapur 1/9g71 JugezaL Hvwog
= . "o°r's "4yWoa il
rRog sy Tosd ) )
60
a35E1 JYILAGSIRLIALIS 00T/ L7
uaing apas Alayes
yno uisouyadzag oye|L
191 [l
995-1d0=
8T
517
851
T80T - 210 510 TAX-
1 - 1 e
2 r |
= = T T _ m.k Lfﬂ
g [gg g22 g 20s-
P & L I SLons
"| FAEIEL _ & |vEs|zzs|izs | et Bumpapge puegafies
. i oo %1 eslo TAX- 12A0 BpeigMES
! | | T nsed Akay
1 e b mew s s _Wm ! @ .
) A 1 17l
f -+ + A ! it i
' e e RN AL RS, " [
! RO RN | — rh £ 1zt
1 A A D i g
1 P P 13539 i
! 12| w0 S
" &% £ g0 £f Wm % w " mw TTIA- 1205m-
| LOHI W1 g5l -
" _ _ _ _ _ Toeeloeel _ _ 1 i S LOT A——— X
oo mlesleele) o [RlEsslus|)  Te- . "
T 28
r At T b - jl~||~||~|||_
g2 X8 IR @ _k_hQ:l.“
doys @10
B I R
8sT 10595-1d0=
2 3 O 8o
BunyjeljassiBLELIS RIS 60
Lsmu_uu_ 3 Azjes . o >
Yo juisaLnadiag exjoaucy
® Cawr ¥ [ 5
H-1d0 ) T TR
(v g0l (v
2 s 8
-+ Q0T /¢ &0
SOt~ I~ & ’
“.u? gy ol 9—hs = (00E
1Oy p—"ag o by
Lawy 2—"51 Ty a1
B > B v T G

86




61 ) owig ‘00 £29 20 il
WaISASIBNAIS/WRTSAS (DAL JWRISAS PIPRY Ho(Q) 0bS 0Z/ |ENPIAIPUT /9521 MepzRL Hvwog
n g ampaon o°rs “yog i

o1
L Ly £ i ¥ i} Jae: T bB Z 80 e
0zt 61T 111 ott 60T 20T L0T 901 501 +01 E0T 18 101
'} Iy 4 i )
|||||||||| e ittt ittt Sl It e Hdettl IRl e el i ettt deale it St Sty R ]
1
1
. . & ) — . . . . : . '
NI BENI  STNI  LENI  9TMI  SENI  STMI  ETNI  ZTNI  TTMI OTNI  60NI  SONI  ZONI  9ONI  SONI  +OMI  €OMNI  ZONI T0 NI '
£2- Lol
1
221 £z 541 a7l ) £ 1
SAD-A NY-A W-A NE-A a-A AD-A AG+-A ¥
_— H H p _— H H _
1
N & & i N I ! L L 5 & '
A0 Ny v ng 8 A0 A+ !
1
.- 12 o-|!
1
Fd ) | 1
1
€M !
1
[} 1
F al—Iv|
" : st Y LA
' =l o
' (o |,
“.. £l G -— L1 i
' "":..wﬁnl"|" #1110 >
- 4 o !
. | 7501 0T - |
U0 6TE - hel Lo or IV v |
' T F T T T :
! 8
1} 1
1 \J '
] 10 a0k |
] PO 00 1
' |
' 50 a9 “
I
' NI AT+ ANOAO STANO +TUN0  E£TUNO  ZTANO  TIANO OFLMNO  60.MN0  80.1N0 £01NC 90MN0 SOLNO 0 IN0 -€0LN0 +£01N0 -Z0LN0 +Z0AN0 70 LNO +101N0 1
! T T T H
" 1
1 €°9-0ud i
P N (N A AN A A A AN A T S R R R SR o _ W
F=5rT=9
! [ '
L} 1 L} 1 ||
YooY v oy \ v v
002 00T ' SIE ! pIE , EIE 413 11€ 01 60€ 80€ LOE 80 s0e POE -1og .F.
| FEEN T i 10 @40 5 40 £ ! don Y O
LA

87




- . owg ‘00 £29 22 e
=] JOURQNZ/S3LI0SSITY IISURSNISIA HO(Q) 0vS 024 [enplApUT TjgszT Ugesl  Hvwog
ai| [ I "0rs "ynog il
. . S T s A pR00S
43
o - o T ST mmomssmmommmm-sm—mme-m--m--s Fo-=-=-------a Fo====------=-a
" N " uLpdwe i " [l
1 1 €11 21 a3 ! 1 due " ] b "
1 AS+-A WA G-k SAO-A . 1 exidie i ' '
“ [ RTINS 1 i " 1 " 1
X AO-A | MY¥-A | NE-A ! . ) ' . 1&: l
1 ' i A " ' Wz Azt " . =™ ”
1 ] 1
1 ! [ " ' "
" " " ' " '
' ! [ ! ' & .
T rror ~, l 1 ' ) '
b L P ) . - — 1 ' 1 N 1
1 ! 1 e | 1 ¥ !
' | |
! TNSM- ) ! Qi ! s !
' i , ' ! £ e l
b ) | ' ' ! N '
1 + - v | N |8 | na 1 1 L} 1
" ' 19 i
' 1 N | p
' N . ! | WL :
1 ! f ! ' : o1n4- !
: s ) ! , ' p
1 : ' . ' !
“ R = . " ! " a !
| i
' NFLS PEHLS sm%m " 1 N [l H
] 1 1 ’ A ]
| IR : . . A T
' eSS HE T ) ! T ! ve i
1 Eyi) altim MOTE q 1 = ' z
' WOPHD m.m_‘m AN " ' g ' m. .
" E% S pE NY o ! " Elral -l g " £ '
. ¥ L] WEE 2, , S . S
1 e NOTER Adle £ 1 m | ! m '
Wz VUG woew | Y & ' ' . oot !
" TWE T g 1 m ! I m. !
136 A3 - 2 o !
! waE i F ! W ' ! W '
" R TH o FOEE] + - 3] ! 1 ! []
E e TNIMOH WA g ) " g " g
“ —— 2 1 B " 1 g "
\ SO ADUS R b1 O AT 008 SR TS MAR RS 2 1 n | s
. Py AP & " uuuuuuuuuuuuuuuuuuuuuuuuuu
" NS m 1
' S oot
||||||||||||||||||||||||||||||||||||||| 1 -,
- S07 /e
-+ G017 /s
1

88




89

e A .uu.._vn&.m.f..mr,..unﬂbﬁ..ﬁ.m...énﬁan owg .oO Fia T lql\
T T T e et SASIPPOISAILY /151 SLed /PR HuA0sNY Ho(a) 0b5°02Z [EnpIAPUL wgezt i %
P Y T oo Tox any abedd AUy IR AS2Ry npsewy npefons

A3
L'60/ T SE0°090°T6 NOLV3 5-0-ZTW peay L el | 595-240=
L'60f z 0£0°190°16 NOLY3 OTIN-ZTW 1283U03 ON §85-2d0=
560/ 1 7S0°061°16 NOLV3 99d1 E1-ZTW s9|0y £ - xog ¥85-240=
560/ 1 200°290°16 NOLY3 £X-5-AX-22W Moe - preogabuy uoungysnd $aS-2d0=
560/ 4 0£0°190°T6 NOLY3 OTIN-ZTW PRI ON bAS-ZdO=
560/ 1 SE0°090°T6 NOLY3 5-0-2ZW peay yams yaelg ¥85-2d0=
1% T £50°090°16 NOLV3 A1Q-ZTW peay us Juadnjsues MojRy | 885-1d0=
ot/ 1 120°190°16 NOLY3 OTHY-ZTW Pejuoa ON + Ja1depe BNy 885-1d0=
£'60/ 1 120°190°16 NOLY3 OTHY-ZZW e oN + depe Buyeny £85-1d0=
£'60/ 1 2Z0'T90°16 NOLY3 OTH-ZZW JRidepe uaie3 1o 1983L03 ON £85-1d0=
£'60/ 1 150°090°16 NOLY3 EXIM-ZZW uayms puonisod € Jo peay £85-Td0=
z'60/ 1 SE0'090°TE NOLV3 5-0-ZTW PEaVY La1MS HIe|g 28s-1d0=
z'60/ 1 120°190°16 NOLY3 OTHY-ZTW 1EjU03 ON + s23depe BunIeny z85-1d0=
160/ 1 120°190°16 NOLY3 OTHY-ZTW wejuoa ON + Ja1depe BNy 185-1d0=
160/ 1 T£0°090°T6 NOLY3 9-10-2ZW Pe3U L2qIMS JUBIN[SURY LR3I 185-1d0=
8ot/ T PEO'TI0'TE NOLV3 M-031-ZTW Ridepe w03 o) 1451 AM | TH-TdO=
geLof 1 £20°'190°16 NOLY3 9-031-2ZW Jzydepe ucje3 Joj 1B WRaI9 TH-TdO=
£otf 1 SZ0'0¥0°T6 NO1Y3 (20APZ)TO-ZTWTIQ J0AZ “INT+ONE WZT "MHS'S - Jo1aeua) T~
901/ 1 S20°060°16 NO1¥3 (2amk2)T0-ZTWIIQ JAAPZ “INT+ONE 'WZT ‘MAS'S - Joeluod TTWN-
£'90/ 1 0Z0°0¥0°16 NOLY3 (2aA$2)2-0T-WATIa J0APT ‘ONT+ONE V6 ‘Mot - Jo1IeIU0) Thid-
190/ 1 020°060°16 NOLY3 (2aM+2)D-0T-WIT1a J0APT ‘ONT+ONE V6 ‘Mot - Ja13euo) Tl
z'50/ T 516'592 Jewog £0-40Z 2AABZIIVAOT TIAARZ/IVAST - U Aiddns sewod | 1az-
701/ - $80'090°16 WZOIRA-TTMA INXE + vonng-ysnd woouysn dojs-Aouabiawy 10585-1d0=
£°GB0/ 1 ST0'E8Z'16 WOZN/LXb G6TdL 3G Jaraonuald 1dy-
0°ak0/ 1 ST0'T40°16 $29THd0R =y 404 ZT40u-
0°ab0f 1 ST0°'TH0°T6 $Z9TYd08 =y 40d TT408-
vH0/ 1 ST0'TH0'T6 $ZITHA08 =y 404 z408-
E'b0/f 1 ST0'TH0'TE [Z4IEELE] e ITEN:] 1408
abeq Auend Jaquinu ped Jainpejnuep Jaquinu adAp adfy a01aRq Bey a31asQ
15l| SHEed
) ) & @ 5 z T _ B




WATH| IR0 B I DRTE00 Y FA00E 0T

LN AR LUNge ]

Eurmpdauy Adde Seog LRy

CaiEos load D

BISIPPMISEAILY [15]] SLIed [QMIIE HUADSTY

s ey aed sy ApuRns sy

owq ‘00 £79 20 e il
Ho(Q) 0bS 024 lenpiapul T/9€2T JUGRZRL Hywog
sy afons oS HYWos %

590/ T $O0'9H0°T6 YIAIINHIS TINYIZD INKT+ONKT - BI0W JO 1eu0d Ajixny v
5'b0f 1 9Z0'SET'TH YIAIINHIS OIWIZD VG- J3ER1G N3 JUALNIDBAC-1010) 4~
vH0/ 1 FO0'9H0TE HIAIINHIS TINYIZD INXT+ONXT - G20 Jo 19e1u0d Asixny V4~
0/ 1 ZTO'GETTH H3IAIINHIS EOWTZD W'0-ST°0 JBERIG AN UILNIRAC- 010K Tvd-
#'80/ 1 8T0°ELT°T6 OLYZZId Th-555 ¥4 uonoe deus ‘Zi ‘Je(jod 3jgRIsn(pE 36| 'INT + ONT - SLPIIMS W #s-
£'80/ 1 G00'ELT TR OLYZZ1d ZW-509 ¥ uoRae deus ‘ZW “J2104 ‘INT + ONT - YPIMS Jiwn ebs-
z'80/ T 600°ELT T OLYZZId ZW-509 ¥ [ uone deus ‘ZW ") ‘INT + ONT - Y2UMS Jn [ [l
Tarof € SE0°0ET’T6 730 96 w0z 0TAd nsuaeRYD 96 158 'SEX0T "WOT - 35Ny JUpUNAD vd-
1°G80/ 1 200°'162°16 730 £/01AdO OT 2215 'dE - WWSEXQT 51y JLPUIAY Joj 3sed asnd vd-
zot/ 1 ZIELT TR nas3s 8SH0 INXZ yams i Aajes Tzbs-
zotf 1 TI0ELTTE nas 8540 INXZ “yaums i Aajes 1Z0s-
50/ 1 9Z0°080°T6 0U'S NYgUW STOZOOROEZOST WAOST “YZ/MYIVEE 0-59°0 ‘AST/NOZ/AODH-DET-0 - JAULIOJSURN |EPI0JOL Tdl-
#'H0/f 1 510°020°16 dwg HZT-BY00F AOOE/OET “MOZT - diing TW-
jxaf) 1 £00'0ET’T6 wAS3 ADSZ/YTL 0TS “MOIS "AOSZ/VT - asTy agnL 0Tnd-
#'50/ 1 T10°0E2°T6 WiS3 ADSZUI00S L 075 “MOJS "ADSZ/WWO0S - 3sTy 3qnL Brd-
#'50/ T £00'0ET'T6 w53 AOSZ/WIL [ 0TXS ‘oIS ‘AOSZ/YT - 35Ty agnL [ 8N4~
#'50/ 1 Z00'0ET'T6 w353 AOSTVE'9L 0ZXS ‘mojs “A0SZ/VE'S - SNy agnL ind-
50/ 1 T00°0ET'T6 w53 AOSZIVTL 0DTXS ‘Mmols ‘AOSZ/WZ - asny agnL and-
0'50/ 1 100°0EZ' 16 wiS3 AOSEMTL 075 “MOIS "ADSZIVE - 35My 3gnL SN4-
8'ab0f 1 LE0'DET'TH wiHS3 AOSZ/WW00ZL 075 ‘Mo "ADSZ/WWOOZ - asTy agnL -
8'Gk0/ 1 LE0°0ET T WiS3 ADSZ 00z L 075 “MOIS "ADSZ/WWOOZ - 3STY qnL £nd-
8'ap0/ T LE0'DET'TE w53 AoszivwoozL | 02X “mols ‘AOSZ/VWO0Z - 95Ny AcnL | znd-
8°ar0/ 1 LE0'DET'T6 wAS3 AOSZ w0zl 0ZXG “MO[S "ADST/YWOOT - 957y AN L na-
8°ak0/ 1 £20°080°16 AOHOWLIAII 2200-02523 20C WAOE “WET'0 "AOEZ/AO0H SULIDjSURL | Tl
8'60/ 1 SE0°090°T6 NO1¥3 5-Q-2ZW peay yams yaelg 985-Zd0=
8'60/ z 0£0°190°T6 NOLY3 OTIH-ZTW 128307 ON 985-Zd0=
8'60/ 1 ZO0'Z90°TE NOLV3 EX-S-OX-ETW MoLe - preoqiabuy uoRngysng 985-Zd0=
L'60/ 1 T00°290°16 NOLY3 £X-5-QK-TTW Mmoe - preoguabuy uoRngysnd §85-2d0=
abeq Auend Jaquinu ped Jainpejnuep Jaquinu adAp adfy a01aRq Bey a31asQ
51| sHed

ET

90



91

- NMH.M” HSUDNUP?.%J..ﬁ..W”Anﬁ.\uN . OEm LQO NNW Nu Ii.l.\
o —— SISIIMISIMAILY /1S) Sed /QHAIE yuAosy Ho(A) 0b5'02Z |enplapur 1oz Rl Eiwog
T U e B M2 p— oUsHvHOE e

®ET

8'ap0/ 1 S0T'570°T6 NYX 2-198LZTHYY WZT'0 ‘ZHOS “ADEZ - J03eauan Bujoad SW-
verf 1 0T8T 16 QNYT3ILAM M SISHL/FAM asey asng oTnd-
'S0/ 1 20T'1S2°16 ANYIIIM M SISHLEAM I%eIIsnd BN4-
#'50/ 1 20115216 QNYI3IM M SISHLPAM [ el asng | 8n4-
'S0/ 1 20115216 ANYIIIM M SISHLEAM 353 asny Lnd-
50/ 1 ZOT'1SZ'T6 QNYI3IIM M SISHLEAM ased asng and-
050/ 1 ZOT'1ST°16 ANYIIIM N SISHL/PAM 50 35N Snd-
g'ar0f 1 2011516 QNYI3IM M SISHLEAM sy asng -
8ak0/ 1 2ZOT'1S2°16 ANYIIIM M SISHLEAM 2503 35N £nd-
8 a0/ 1 20115216 QNYI3IM M SISHLPAM [ 258 asny [ -
gak0/ 1 0T8T 16 QNYT3ILAM M SISHL/FAM @5RI ashy Tna-
g'g0f 1 TE0' TS0 16 (o) aE| INMYHES- YD ABRI 2L0 UODIUNAIN 134
Tarof 1 290°Z10°16 NOOWA +-6000-1€-0T0ONOIVA ADDEXE ‘M - J32AL02 Aduanbaly Thd-
ot 1 L16'592 JeLuog £'+-0d £'+-Odd mno-
ot/ 1 920°'150°T6 QNYI3IM API0E YNS QN - ARl Aages Thig-
0'#0f 1 TI00LTTE Y3AIINHIS WZE-TdIA WZE "dE YIMs ey 150-
abey Ayuenty Jaquinu peq Jaanpeynuety Jaquinu adAp adky aamaq Gey ao1aaQ
151 SHed




Elektrické schema /
Elektroschema /

6.2.

Wiring diagrams - 3x400 V, TN-C-S, 1S, 50 Hz

a1esuRIS/abed LRIS/RURNS IUPOAN

LIRS Sy E0Ed AR/ IEDS 43754

HO(Q) OFS"0Z4 [ENPIAIPUT

S pEE AU E 0 45

oulg ‘00 £29 22
T/9ETT JUgezal
"0°r's YVIWOg

o

Howog)

B S

HO(A) 0+S°0ZZ |enplAipur

Jlgndas Yyoaz)
oulg 00 £79
T/9€CT UqazaL

'0°4 S *|ods “aewog

1.30/Feb. 2013

Manual version:
Manual rev.:

S




93

o B e e A Fee . owg ‘00 £29 22 i
e S e SIYIRZIAS) YU /SILBIUOD JO JqRL [UESq0 H9(a) 0bS 0zZ< [eNpIAIPUL T/9£21 URZRL Hywog
TG T S HACER: Ry At 7 oI
;mﬁ ......_:Q_.,_ ._.u..Q..« - fmga0edd B AR AR . f oIS THYIWOS %

00

ZI0Z0T'T S0SIPPRAOASRYIIY [151] S1EY [OPIe HIUADSITY GET
ZI0Z'0T'T SSIMPISEAAY f15)] SR [RRE Hjusosmy e'gl
210Z°0T'T SASIPPIISRAY 181 ST ORI HIUADSHY £1
ZI0Z0T'T IQUBNZ 5305520/ INISUBSN|SLId 71
ZIDZ'6ET wolshsiana]gfwasis _uh:uuh__c._‘mwm»m ] 1
ZIOTOT'T [ URRGSIRLIBLIS 3R ATRes o ._smocmoawn 01
ZIoz0T'T Jnduaipag 2)se flaued [ouuod uojing/jsued 1pepeao exipe| L &0
2I0Z'8°0E abuebu3/sindur/Adrsp a0
ZI0Z'6"8T [ [BURAOIPAH faneA 2INEIpAKAlUSA 3 NEIPAH m.hc..
ZI0Z'8°0E [BURAIPAH faneA JINBIPAHSAIDUSA BRI INEIPAH 0
ZI0Z'0T'T B RYISTINUIS-1030|{101381U0 3 J0)0j Iojaw 3303415 o
ZI0T6ET aned-esabnan/pueog semodfsloips esag S0
ZI0Z0T'T [ SW "biN 204ed PlR4/SIN ‘BN Hed 1omod/SW ‘il 1583 BAojiS q'+0
2T0z'6 1T EW-TW 2112d PRAEW-TIW Hed mod EW-Tld 1582 BAO|IS +0
Z10Z'8°0E [ 140 Unduaipag/ 140 pued |0auod/ 140 pLed Repeig BEQ
CIOZOT'T TS5 YLUeIYIs]|Byas Wi alueuw=|3 J=p UCEU_N«ME ____ﬁm-m 2UNS0PUR Ul sjuaW=2 JO JusLu=Ede|d _____ﬁm-m 1J3PBAZOL A _n_v_..(_.u .F_Wum.__.rﬂux £0
ZI0Z'6°BT Buruanans OfI / uonels [o.quod O/ / waisks 12IPY O/ 70
TI0TB'E SIUYIDTIBASIBYUT fSIURIU0I JO 3geL fuyesqo 10
ZI0Z'60T aU@selS /a0ed Leis euens UpoAn co..
wnjeq/a1eq/wnieq a)les awep/abed awien/uens Aszep ales/abed/eyuens

SIUYDI9ZIAS)|BYUT /SJUIU0D JO 3|gel /Yyesqo




\ ®
5# Individual 720.540 (D)GH
HW
0]0]0]1010]10]0]010]0]0101010/0]010]6]0]010]0I0[0N Ny -
8 8 B8 3% 8 B B8E8 3cd8 3882 AANRNAS
S S S e SRS AR ERBEESESEES S SRR E
PLC
8 88388 8856882 AN AEL_EA
- 333333333333333332333
o
! 0]0]0]0]010]01010)010]0/0/0/6,0]0[0/0)]
n':_, Pohled ze spodu/From under view/Blick nach
N 1/0 CZE ENG DE
tn IN 01 Svérak upnut Vice is clamped Schraubstock ist gespannt
45 INO2 Rameno dole Arm is down Rahrmen ist unten
S IN Q3 Rameno nahofe Arm is up Rahmen ist oben
o) IN 04 Napnuti pasu Blade tension Bandspannung
T IN Q5 Motory OK Motors OK Motoren OK
TN 06 Bezpetnostni okruh uzavien Safety circle shut down Sicherheitsschaltung gesperrt
IN Q7 Tlatitko TOTAL STOP Button TOTAL STOP Taste TOTAL STOP
IN 08 Tladitko START Button START Taste START
IN 09 Tladitko STOP Button STOP Taste STOP
IN 10 MANUAL MANUAL MANUAL
IN 11 CYKLUS CYCLE ZYKLUS
IN 12 NC NC NC
IN 13 NC NC NC
IN 14 NC NC NC
N 15 NC NC NC
IN 16 NC NC NC
IN 17 NC NC NC
] IN 18 NC NC NC
%, IN 19 Tladitko napnout pas Button band tension Taste band spannen
- IN 20 Tladitko povolit pas Button band release Taste band lgsen
5 IN 21 Tladitko rameno nahoru Button am up Taste Rahmen nach oben
g IN 22 NC NC NC
E’ IN 23 Pritlak upnut Upper vice is clamped Ober Schraubstock ist gespannt
5 IN 24 NC NC NC
é gﬂ$ gi_*' Start FM1 Start FM1 Start FM1
é 83$ gg:" Ne NC Ne
- 8B$ gg:'- NC NC NC
QuUT 04 Motar chlazeni Coolant pump Motor Kiihlung
OuUT 05 Cerpadlo hydrauliky Hydraulic pump Hydraulikpumpe
ouUT 06 2.stupen hydrauliky Second level of hydraulic pump Hydraulikpumpe 2.5tufe
ouT 07 Svérak upnout Vice clamp Schraubstock spannen
ouT 08 Svérak povolit Release vice Schraubstock ldsen
QUT 09 | Swvérak doleva Vice to the left Schraubstock nach links
QUT 10 Svérak doprava Vice to the right Schraubstock nach rechts
ouT 11 Rameno naharu Arm up Rahmen nach oben
ouT 12 Rameno dolii Arm down Rahmen nach unten
OUT 13 | Rameno rychle Arm fast Rahmen schnell
QUT 14 | Pritlak upnout Upper vice clamp Ober Schraubstock spannen
OuT 15 Pritlak povolit | upper vice Ober Schraubstock lisen
QuT 16 Napnout pas Sawblade tension Spannen des Sagebandes
ouT 17 Uvolnit pas Sawblade leave Entspannen des Sagebandes
ouT 18 Mikronizer Microniser Mikronizer
ouT 19 Kontrolka start Indicator start Kontrollicht start
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6.3. Hydraulické schéma /
Hydraulikschema /

Hydraulic diagram

Vodici kostka leva/  Vodici kostka prava /

Linker Fihrungsklotz/  Rechter Fiihrungsklotz / ol T
Left guiding cube  Right guiding cube I ] @
Ovladaci panel / - | |Reserved
Bedienpult / Control panel o #2
O@ U@ "6 6321616-299 I3 1 [ED
(DA " | Reserved
= |
T® \)  I— 7 e s T #1
_ : (3 |, ﬁ—i,J ] i

B
. -

: T e b | 2
Regulace piitlaku / M

Schnittdruckregulation / 1510 JS10 hz A3

Pressure regulation

i Rameno /

|'TJ}J ;| = N
:—ﬁ @ﬁ e ZHE o )| WX [
JS10 - e

2%50/028-465
(-565,-665) M o|Gi
Fi ° Svérak /
- T , . Schraubstock /
Vice

050/928-620

o Homni upinani / Eﬁé 4 (-720,-820) @ @ 25®
bere Spannung / @ @ /
Top clamping %‘6
o =il Togl]
3
s

Agregat hydraulicky /
Hydraulischeaggregat /

-560,-660 )
( ) @ r Hydraulic aggregate
@ T
i @ ’ ’ () D) é
Regulace pritlaku / g ! © ©
Spanndruckregler / iy Regulace tlaku svéraku / j
Pressure Control Spandruckregulierung/ 1743
Vice pressure regulation H
Nestandardni vybava

Nicht-standard-Ausristung
Non-standard equipment

Napinani pasu/ Sagebandspannung / Saw band tensing
B
@
‘
p
—+ "

)
Horni upinani /Obere Spannung / Top clamping

@ v -
S| Tt e
@

Zdvih stroje / Reise-Tools / Hydraulical saw lift

Tlaény element /
Druckelement / Pressure
$90(9120,9120)/$p32-55

T

4x950/$20-10

Zakladnf technické parametry
—3 Technische Spezifikation
Technical specification

$32/416-460

(-560,-660)

Typ / Type / Type Individual 460, 540, 640 (D)GH (Tinz)
Hydraulicky agregét / Hydroaggregat SSM-3/79+79+16-1/3-17/02400
Hydro aggregat 92.001.062 (19753500)
Neuvedené svétlosti / Unerwahnt Lichtbreite 156
205.Y416-000 Unlisted inside diameters

TIN7 Vystupni §roub¢m’/ Ausgangschraubung G1/4"

INDIV. 620.460 GH,DGH Output screewing
INDIV.720.540 GH,DGH Prnax 8 Mpa
INDIV. 820.640 GH,DGH > AL
15.11.2010 5 v
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Poz. i Nazev polozky ks
Pos. : Bezeichnung Menge
Pos. i Item Pcs.
1 Nadrz / Behalter / Tank &220-610 mm, 17 1 : 1
MA-AL100L 400/230V 50
2 Elektromotor / Elektromotor / Electromotor Hz, 3 kW, 6,68 A : 1
Hydrogenerator / Hydraulikgenerator / Hydrogenerator P23-7,9/7,9/1,6 L62334 1
4 Jednosmérny ventil / Einwegventil / One-way valve VJ01-06/SG-1 1
R vy : : VPN1-06/S-10S/M
5 : Prepoustéci ventil / Bypal3ventil / By pass valve 27999700 1
6  : Sacifiltr / Filter / Suction filter LSRS0S 3
i 63 um
7 Manometr / Manometer / Manometer 268 0-10 MPa 1
 as . SD2E-A3/C2D21
8 Rozvadéc / Schaltschrank / Switchboard 408-0328.003 1
9 Hydraulicky zdmek / Hydraulisches Schlof / Hydraulic lock RJV1-05-0 2
e . RPE3-04Y11/02400E 1K1
10 Rozvadéc / Schaltschrank / Switchboard 92.101.005 4(3/2)
11 Rozvadeéc / Schaltschrank / Switchboard ROE3-04252/02400E 1K1 1
o : : VJR1-04/MC
12 : Hydraulicky zdmek / Hydraulisches Schlof3 / Hydraulic lock 92.103.003 2(1/0)
13 Nalévaci zatka / Stopfen / Fill stopper L1.0406 1
14 - -
15— -
16 == = =
R - ) VPNH V4
17 Pojistny ventil / Sicherungventil / Safety valve 92.151.001 2
L . . VRN2-06/5-6R
18 Reduk¢eni ventil / Reduktionventil / 92.154.001 2(1)
19 Manometr / Manometer / Manometer @68, 0-6 MPa 3(2)
20 Kostka regulace / Regulationklotz / Regulation cube 1
21 Kulovy ventil /Kugelventil / Globe valve 99.260.004 1(0)
A ' 0166415031059
22 Tlakovy spinac / Druckschalter / Pressure switch 20-50 bar 2(1)
23 Reduk¢eni ventil / Reduktionventil / VRN2-06/5-6R 1
P . ) VS01-04/R2,5
24 Skrtici ventil / Drosselventil / Throttle-valve 92152001 2(1)
25 Kryci deska / Schutzplatte / Cover platte DK 1-04/32-2 2/3(2/3)
L . . VJR1-04/MB
26 Hydraulicky zdmek / Hydraulisches SchlofS / Hydraulic lock 92.103.003 ; 1(0)
27 Rozvadéc / Schaltschrank / Switchboard HPIE0E S 02400 1(0)
: 92.101.010 :
. - : g VJ01-04/MP-30
28 Jednosmeérny ventil / Einwegventil / One-way valve 92.104.001 1(0)
VA . : VRP2-04-PS/6,3
29 Redukenf ventil / Reduktionventil / 92154003 2(0)
30 Clona / Schiirze / Shield e 1(0)
92.153.022
31 | Rozvadéc / Schaltschrank / Switchboard SDEE S A 10)

408-0328.003
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Vykresy sestav pro
objednani nahradnich
dila /

Zeichnungen fiir
Bestellung der
Ersatzteile /

Drawing assemblies for
spare parts order

e  Pfiobjednavani nahradnich dilt vzdy uvadéjte: typ stroje (napf. practix Individual
720.540 DGH) , vyrobni &islo (napf. 125) a rok vyroby (napf. 1999).

e Indie Bestellung der Ersatzteile fiihren Sie immer an: Maschinentyp (z. B. Individual
720.540 DGH), Serien Nr. (z. B. 125) und Baujahr (z. B. 1999).

e  For spare parts order, you must always to allege: type of machine (for example
Individual 720.540 DGH), serial number (for example 125, see cover page) and year
of construction (for example 1999).
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7.1. Individual 720.540 DGH
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Kusovnik / Stuickliste / Piece list -
Individual 720.540 DGH
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7.3.

Rameno / Sdgerahmen / Saw arm 1

2001 Y504-200 | IN540
oval: MUSIL

05. 04.2012




Kusovnik / Stuickliste / Piece list -

7.4.

Rameno / Sagerahmen / Saw arm 1
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7.5.

Rameno / Sagerahmen / Saw arm 2

CISLO SESTAVY STROJ
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Rameno / Sagerahmen / Saw arm 2
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7.7. Podstavec / Untersatz / Base
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Kusovnik / Stuickliste / Piece list -
Podstavec / Untersatz / Base

7.8.
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7.9. Pohon / Antrieb / Drive
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Kusovnik / Stuickliste / Piece list -

Pohon / Antrieb / Drive
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7.11. Svérak / Schraubstock / Vice 1
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Kusovnik / Stuickliste / Piece list -

7.12.
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7.13. Svérak / Schraubstock / Vice 2

1. 02.2010
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7.24,
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