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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 820.640 {D)GH
Serial number:

Manufacturer: BOMAR, spol. s r.0., 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° bis -60°, GH: 0° bis 60°
Total dimensions in mm {Ixwxh) 3750x4050x2700,
Supply voltage 400 V (dep. on machine version), TN-C-S/ TN-C
Total power requirement 10,5 kW, weight 2500 kg

The applied decrees of governments: No. 17/2003 Coll. (Directive 73/23/EEC)
No. 616/20086 Coll. (Directive 2004/108/EC)
No. 17/2002 Coll. (Directive 2006/95/EC)

The applied harmonized standards,

National standards and technical specifications: CSN EN 1SO 12 100-2:2004, CSN EN 13 888:2004, €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, €SN
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. a), 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.o., 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/, 627 00 Bmo
Czech Republic
160: 48908827
DIC: CZ48908827
—
Alfred Pichimann, Managing Director quﬂﬂ—’
Point of issue, datum Name and function Signature

of the responsible subject
1] Name, address and identification number of the subject issuing the canfommity declaration (producer of importer)
2) The authaorized or accredited hody co-operating on the conformity judging

If the equipment is installed without safety equipment offered by BOMAR  spol. s ro or its 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
= 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, spol. s ro have been declared “identical" to a
safety device, as offered by BOMAR, spol. s ro orits agents.
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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 820.640 GH 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 0° 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!
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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!

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.

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

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 Formachine 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 Inno circumstances touch the rotating elements.
e Work on the machine only when the machine is in good condition!

e Checkatleast 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!

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!

10
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1.5.

1.5.1.

1.5.2.

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 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.

~Kéncoyé spinace /
—#Endschalter/
Limit switch

o =

Two limit switches on saw arm control if cowers are open or not.

11
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1.5.3. 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.
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The device contains limit switch. Check the stretching carefully and periodically -
eventually adjust.

1.5.4. 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!

1.6. 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

1.6.1. Instructions for first help
1. Pull off and safely remove polluted, soaked clothing.
2. Forbreathing, go out in the fresh air or look for first aid treatment.
3. Wash with water or use cremes for contact with the skin.
4. Flush with water for eyes and look for first aid treatment.

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

12
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1.7. Umisténi stitku stroje /
Maschinenschild position /
Position of machine label

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

13



1.8. Umisténi bezpecnostnich znacek /
Verteilung der Sicherheitszeichen /
Position of safety symbols

HV
Hlavni vypinac [ b S
Hauptschalter >

Main switch

| S— — — — —

SP:

A Smér pohybu . B
Bewegungsrichtung
Direction of motion

ﬁ ®
;QT . NR:
oste pevnou pracovni obuv ", .
Tragen Sie Sicherheitsschuhe Nebezpetfzachycenl
Erfassunggefahr

Wear fixed protective shoes

CZ:

Piecist navod k pouziti
Bedienungsanleitung lesen
Read the operating instructions

OBS:

Noste ochranné bryle a sluchétka
Tragen Sie eine Schutzbrille und

Gehérschutz
Wear protective googles
and headphones

Nebezpeci trazu
elektrickym proudem

Verletzunggefahr vom
elektrischen Strom

Electrical hazard

/

L

Tramping hazard

NS

Nebezpedi stlaceni
Pressunggefahr
Crushing hazard

@
JAN
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2.1. Technicka data /
Technische Daten /
Technical data
Hmotnost stroje / Maschinengewicht / Machine weight:
e Hmotnost/ Gewicht / Weight 2500 kg

Rozméry stroje / Maschinengrof3e / Machine size :

o Délka/Lange/Lenght 3750 mm
e Sitka/ Breite / Width 4050 mm
e Vyska/Hohe /Height 2700 mm

Elektrické vybaveni / Elektrische Ausriistung / Electical equipment:

e Napdjeni/ Versorgungsspannun / Supply voltage ~3x 400V, 50Hz, TN-C
e  Prikon / Gesamptschlusswert / Total Input 10,5 kW
e Maxjisténi/ Max. Vorschaltsicherung / Max. Fuse 32A
e Kryti/ Schutzart / Protection IP 54

Akusticky tlak / Schalldruckpegel / Acoustic pressure:

e Individual 820.640 GH Laeqv=76,3 dB
Pohon / Atrieb / Drive:

e Typ/Typ/Type MDERA 132-12(dep. on saw ver.)
e Napdjeni/ Versorgungsspannun / Supply voltage ~3 x 400V, 50Hz (dep. on saw ver.)
e Viykon/Leistung / Output 5,5 kw
e Jmenovité otacky / Motornenndrehzahl / Nominal speed 1440 min’!

Hydraulické zafizeni / Kiihlmiteleinrichtung / Hydraulic equipment:

o Typ/Typ/Type SMA 03/870-1554
e Viykon/ Leistung / Output 8 MPa/3 kW

Chladici zafizeni / KiihImiteleinrichtung / Cooling equipment:

e Typ/Typ/Type 3-COA4-12
e \Vykon/ Leistung/ Output 0,05 kW
e  Obsah néadrze / Volumen vom Kihimittel / Capacity 351

Rozmér pasu / Sdgebanddimension / Band size:
7880x54x1,6 mm
Rezné rychlost / Schnittgeschwindigkeit / Cutting speed:
20-120 m/min.

Rezné rozsahy / Schnittbereiche / Cutting size:

R60°

(+607)
R45°
(+457)

0
0° @640 mm 820x640 mm 820x640 mm 640x640 mm

45°R @550 mm 560x300 mm 480%x640 mm 550%550 mm

60°R @380 mm 380310 mm 305%640 mm 360x360 mm

Level of acoustic pressure:

Equivalent level of acoustic pressure A (noise) at operator position are Laeqv=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.

17
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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 =
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Popis /

2.3.

Beschreibung /
Description
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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

Close 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.

20
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2.4.4. Transportni schéma/
Transport schema /
Transport scheme
A B C X
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
= =
@ 3
P &)
. o A [:I
4 :. ]
= 3
] L.

Misto pro lyziny ' X

vysokozdvizného voziku

Die Stelle fur Greifen mit

der Gabel des Gabelstaplers

Place for forklift's skides
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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)
e 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.

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.

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 820.640 GH - 2500 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. Kotevni plan/
Verankerungsplan /
Grounding plan

Pfikon Max.jisténi Max. Unosnost poedlahy

A B Gesamptschlusswert  Vorschaltsicherung Vorschaltsicherung

Total Input Max. Fuse Carrying capacity
kW1 [A] [kg/m?]
Individual 520.360 (D)GH | 1114 1164  52kW 16 1100
Individual 620.460 (D)GH | 1114 1164 8,7kW 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

Privod elektrické energie
Enrgiezuleitung :
S Power supply

Kotvici material / Verankerungsmaterial / Grouding material

+ 4% Hmozdina / Dubel / Plug - 218 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%x400V, 50 Hz, TN-C
e Total input/ Max. fuse: 10,5 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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2.8. 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.

2.9. 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..

2.10. Saw band

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

2.10.1. Saw band size -~

7880%x54%x1,6 mm

2.10.2. 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.

Footnotes:
7,7 — 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.
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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 (Dy, S = mm)
Dp Dp Dp
— x|
s Ll
kS 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 32S 245 185 185 145 145
3 24 S 18S 14 S 14 S 10-14 S 10-14S
4 24S 145 10-14S 10-14S 8-125 8-12S
5 18S 10-14 S 10-14S 8-125S 6-10S 6-10S
6 18S 10-14S 8-125S 8-125 6-105 6-10S
8 14 S 8-12S 6-10S 6-10S 5-8S 5-8S
10 - 6-10S 6-10S 5-85 5-85S 5-85
12 - 6-10S 5-8S 5-8S 4-6 K 4-6 K
15 - 5-85S 5-85S 4-6 K 4-6 K 4-6 K
20 - - 4-6K 4-6K 4-6K 3-4K
30 - - - 3-4K 3-4K 3-4K
50 - - - - - 3-4K
Size of the Tooth system (Z,Z)
wall Outer diameter of the profile D, [mm]
S [mm] 150 200 300 500 750 1000
2 10-14S 10-14S 8-125S 6-10S 5-8S 5-8S
3 8-12S 8-12S 6-10S 5-8S 4-6 K 4-6 K
4 6-10S 6-10S 5-8S 4-6 K 4-6 K 4-6 K
5 6-10S 5-8S 4-6 K 4-6 K 4-6 K 3-4 K
6 5-8S 5-85S 4-6 K 4-6 K 3-4K 3-4K
3 5-8S 4-6 K 4-6 K 3-4 K 3-4 K 3-4 K
10 4-6 K 4-6 K 4-6 K 3-4K 3-4K 2-3K
12 4-6 K 4-6 K 3-4K 3-4 K 2-3K 2-3K
15 4-6 K 3-4K 3-4K 2-3K 2-3K 2-3K
20 3-4 K 3-4K 2-3K 2-3K 2-3K 2-3K
30 3-4K 2-3K 2-3K 2-3K 14-2K 14-2 K
50 2-3K 2-3K 2-3K 14-2K 14-2K 14-2K
75 - 2-3K 14-2K 14-2 K 14-2K 0,75-1,25K
100 - - 14-2K 0,75-125K 0,75-125K 0,75-1,25 K
150 - - - 0,75-1,25K 0,75-1,25K 0,75-1,25K
200 - - - 0,75-125K 0,75-125K 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,7) length of the cut D tooth system (Z,7)
to3 mm 32 t0 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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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 (button 2) on
control panel of the band saw.

Bomar
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3.2. Control panel

9 11
10
8
7
6
5
3 4
2
1
3 2 Manual version:  1.30/Feb. 2013
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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

GH version - no function
DGH version - vice movement right/left

Clamp / release vice clamp

i Clamp/ release vice
i In manual cycle pressing and holding the button allows you to release pressure or clamping vise.

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

i Button with the symbol
¢ hydraulic circuit. The hydraulic circuit is automatically switched on when needed.

Turn on / off the hydraulic circuit

turns the hydraulic circuit, the button with the symbol "0" disables the

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

Bomar
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: 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)

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

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

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

9 Cutting pressure manometer
Pointer to cut pressure adjustment

Cutting pressure regulation
Adjust the arm pressure to the cut.

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
i Adjust the speed of the arm sinking to the cut by governing valve.

i 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 movementin SERVIS can be set using the function keys F1 - F4.

On display Descriptiom

Blade speed correction

e  Constant for calculation of blade
speed display values from analog
input.

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

correct .

Sensor
e  Display variable sensor arm
(optional accessories)

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

e  Readonly
e F1go back, F4 next menu screen

Vice clamping time
e Watch vice clamping time in ms.

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

: The type of machine.

e Display the machine type

(the value set by the manufacturer)
e Readonly

Bomar
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3.3.2. SETUP

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

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

On display Description

Finish of cycle

i o Atthe top —arm after cut starts
: above the material and cutting cycle
ends

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

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

Turn off motor after cut

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

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

e F1goback, F4 next menu screen

Upper vice

e Allows toable / disable the upper
: vice in the cutting process

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

Vice mening time
e Watch vice opening time in ms.

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

Switch off hydraulic

e Setting the hydraulic unit off when
: idle machines

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

g Language
i o Choose menulanguage

{ 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  F1go back, F4 next menu screen, F2
enter value
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3.4. Machine error messages

Information

SAFETY BUTTON

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

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

Saw blade in properly tensioned.
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 11

b
2. Open the vice by pressing buttonlé .,

»lle
3. Clamp material to the vice by pressing button (2

H

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.

Ralrg
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 one 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.

Diagram for cutting pressure on ADFR { automatic downfeed regulation) ,
Hydraulic pressure recommended on the aggregate unit 6 Mpa

steel range 11,12
full material
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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 Set the lower speed of the arm lowering to the cut by turning the switch
clockwise.

e Set the 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. Press button and lift the saw arm to the upper position.

3. Insert a material into the vice. Carefully lower the saw arm button C_I to the

material (or C_I + F1 for rapid move)

4. Stop the saw arm 10mm above the material.
5. The lift 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

43



Bomar

3.6.7. 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 position stop is adjusted by adjustable excenter on saw
arm pile.

3.6.8. 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. Incase, 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!
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3.7.

3.7.1.

3.7.2.

3.7.3.

Bomar

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

e Do not hold the material for clamping material to the vice! The vice can cause
injury!
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!

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!

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.

4.
5.

6.

7.

8.

Saw band dismantling

1. Press button 8 to lift the saw arm to maximum position.

2. STOP hydraulic with button 5.

3. Open all three covers on the saw arm.

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

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

NI NN O .|

Turn by stretching star to the left side, release saw band stretching and pull down
the saw band from the wheels.

Pull down the band from the wheels.

Pull up the saw band from the guiding cubes.

Bomar
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4.2, Saw band installation

9.  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.

10. 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.

11. Put the 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.

12. Stretch the saw band by means of the screw, that the band did not falls from
wheels.

13. Install yellow protective cover of the band.
14. Move the brush to the saw band. Tighten the securing screw.
15. Close the covers of both driving wheels.

16. 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 the screw (arrow 2) to stretch the saw band until it is stretched to the
recommended value.

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

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

5 O Manual version:  1.30/Feb. 2013
Manual rev.: 1



Bomar

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).

e  [fthe 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.
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4.4, Cooling agents and chips disposal

The quality of the cooling
agent will deteriorate due to:
. use of contaminated water 3

If the solution is too weak: If the solution is too strong:

corrosion protection is .

. . diminished
. impurity .

. lubrication decreases

the cooling ability is decreased

foam behaviour increases

outside oil contamination
(hydraulics, gears)

high operating temperatures
lack of air circulation

wrong concentration

. microbial attack is more likely

emulsions stability deteriorates

sticky residue develops

4.4.2.

* according to manufacturers’ instructions

Chips disposal

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
Liquid level dail visuall 100 low after concentration check, refill with
a Y Y water or emulsion
e dail refractometer oo high refill water
¥ densimeter too low refill base emulsion
. good ventilation, add biocides or
Smell daily by sense of smell unpleasant smell renew coolant
surface cleaning, fix leaks, add
Contamination dail by sense of smell visible oil leaks, sludge biocides or fungicides, or coolant
Y Y fungi renewal after added system
cleanser®
. visually
Corrosion- when chio test insufficient corrosion test stability, if necessary — increase
protection necessary P protection concentration or pH value
Herbert-test
- when " add concentrate, enquiries to
Stability necessary refractometer olling supplier
. when ) too much foam, foam avoid aeration, increase water
Foam reaction shaking test ’ L
necessary disperses too slowly hardness, ix with defoamer

Chips resulting from cutting operations must be disposed of in accordance with the

relevant regulations.

e Letthe chips drip excess fluid!.

e  Fill a 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.
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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 ISO 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 820.640 GH Shell Tivela S 320 331
Swarf conveyor Shell Tivela S 320 00751

Comparative table of the gearbox oils

Viscosity grade

Manufacturer
ISO VG 100 ISO VG 220 ISO 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
Elf 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 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.

Comparative table of the lubricant greases:

Manuf:

Type of the lubricant grease

Energrease LS - EP

Paragon EP1

FETT EGL 3144
Esso Beacon EP 1
Beacon EP 2
“““““ FINA FINA LICAL M12
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ Microlube GBO
Kltiber Staburags NBUSEP

Isoflex Spezial

Optimol Optimol Longtime PD 0, PD1, PD2
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Manufacturer Type of the lubricant grease
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.

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.

4.5.4. 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 I1SO 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!

Comparative table of the hydraulic oils

Manufacturer Type Manufacturer Type
Agip : 050 46  Ina : Hidraol 46 HD
Aral Vitam GF 46 Kltber Lamora HLP 46
Avia : Avilub RSL 46 : Hungary : Hidrokomol P 46
Benzina OH-HM 46 Mobil Mobil DTE 25
BP Energol HLP 46 OMmvV HLP 46
Bulgaria MX-M/46 Poland Hydrol 30
Castrol Hyspin AWS 46 Rumania H 46 EP
Cepro Mogul HM 46 Russia IGP 30
DEA : Astron HLP 4hy6 : Shell : Tellus Oil 46
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Manufacturer Type Manufacturer Type
Elf Elfolna 46 Sun Sunvis 846 WR
Esso Nuto H 46 Texaco i Rando HD B 46
Fam HD 5040 EVa\voIine Ultramax AW 46
Fina Hydran 46 : :

4.5.5. Hydraulic oil level check

Pull up the gauge and check the state of the oil. The oil level must be situated between
water-glas.

Fill the hydraulic oil, if it is necessary. Use always the filter (10 um or better) when you fill
the oil. You avoid impurities penetration to the hydraulic system and troubles in
hydraulic system.

4.6. 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.
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4.7. Worn pieces replacement
4.7.1. 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.

6.  Remove retaining ring. Then unmount adjusting screw.
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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.

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.

Bomar
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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.

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.
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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.

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!
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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!

2. 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.

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.
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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.

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.
2. Disconnect the hose from the cooling agent eventually unmount microniser.

3. Unmount guiding cube from holder on saw.
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4. Loosen the 2 clamp screws solid carbide guides and remove them..

5. Remove fixed hardmertal.

6. Remove retaining ring. Then unmount adjusting screw.

7. Remove other three screws. .

®

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.
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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.

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.
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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.

4.8. 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, screw on the
nut.

3. Set the brush to the saw band.
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1.

2.

3.

5.1. Mechanical problems

Problem

Slanting cut

The cut is not cut
upon desired angle

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
[imit 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”

Bomar
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10.

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 ¢.2 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 - Insocket is not voltage Line voltage must be checked.
possible start.

- 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.

- Inhydraulic (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.

Augxiliary 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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Pohled ze spodu/From under view/Blick nach
j¥[e)} CZE ENG DE

INO1 Svérak upnut Vice is clamped Schraubstock ist gespannt
IN 02 Rameno dole Arm is down Rahmen ist unten
IN 03 Rameno nahofe Arm is up Rahmen ist oben
IN 04 Napnuti pasu Blade tension Bandspannung
IN 05 Motory OK Motors OK Motoren OK
IN 06 Bezpednostni okruh uzaviten Safety circle shut down Sicherheitsschaltung gesperrt
IN 07 Tlaitko 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
IN 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 Iésen
IN 21 Tladitko rameno nahoru Button arm up Taste Rahmen nach oben
IN 22 NC NC NC
IN 23 PFitlak upnut Upper vice is clamped Ober Schraubstock ist gespannt
IN 24 NC NC NC
OUT 01+ Start FM1 Start FM1 Start FM1
OUT 01-
OUT 02+ NC NC NC
OUT 02-
OUT 03+ NC NC NC
OUT 03-
OUT 04 Motor chlazenf Coolant pump Motor Kiihlung
QUT 05 Cerpadio hydrauliky Hydraulic pump Hydraulikpumpe
OUT 06 2.stuperi hydrauliky Second level of hydraulic pump Hydraulikpumpe 2.Stufe
OuUT 07 Svérak upnout Vice clamp Schraubstock spannen
OUT 08 Svérék povolit Release vice Schraubstock |Gsen
QUT 09 Svérak doleva Vice to the left Schraubstock nach links
OUT 10 Svérék doprava Vice to the right Schraubstock nach rechts
OuUT 11 Rameno nahoru Arm up Rahmen nach oben
QUT 12 Rameno dolll Arm down Rahmen nach unten
OUT 13 | Rameno rychle Arm fast Rehmen schnell
OUT 14 | Pfitlak upnout Upper vice clamp Ober Schraubstock spannen
OUT 15 Pitlak povolit Release upper vice Ober Schraubstock lésen
QUT 16 Napnaut pés Sawblade tension Spannen des Ségebandes
QUT 17 Uvolnit pas Sawblade leave Entspannen des Sagebandes
QOUT 18 Mikronizer Microniser Mikronizer
OUT 19 Kontrolka start Indicator start Kontrollicht start

Bomar

s newayds

sewayds
eyewayds

/5



Bowmar

67 4 ToH | 2331 BqUE BA J8H/PasSe00 L/ [EAOE.dZ
el 210001 T U /erQunEd
€0 7H0S ‘T+AOORXE | BLrSRASUI/A(ddns semod/ialeden
38| TOVEOT0EN ST PO Tod 5

TS dURIYISHEYIS W USWR[F Jop Buniaizield /1Sy
2UNSO[IUS Ul SIUSWSJS JO JUBLIRIBIH /TSY DBPRAZOL A AL JURISIWEZOY

8185 aLEny/eBed sLEN/AUES ASZEN

HD(A) 0v9°0Z8 [ENPIAIPUT

SULpSEL BILPEA08S

oulg ‘00 £29 72
T/9ETT MGRzRL
"0r's “YyIWOd

Hvwog

i

Wl 00g
ww 00g
T fo
o
3
=
—
ul
. <}
3
3
21 cdl-
PPN %
&) 3
1140421400
1D 20w j —
o 153
o
=[] :
& &l 3
! T e B =
P= THE- THARE ZTIDAT [T
3
3 b
3
3
EEE CEE e[d T
S
DB g (T8 g 3
20 afe s 3
WE o Tl
5
3
3
—
8]
o
3
3
s
ww ot wuw 06g

20

/6



Bowmar

,,, : : owg ‘00 £29 20 o
LMRg/ERGUNE 140 3Induaipag/1do Pued 0.1U0D/Td0 [Pued PepejAD H9(Q) 0+9°0Z8 |enpiaipul /921 MGz L HYWoe!
Tdy zas TIH ‘198

T0S9S €8S TH ‘88s H &o

77




Bowmar

61 4 vH | 1131 B Qe BA 18H/pasSa00 idf [pAcoeIdz ouig ‘00 £29 70 o
izl creoree LR SW-TI 3111ed PRJ/EIW-TIW 11ed JaMOd /EW-TIW 1587 BAO|IS HS(Q) 0+9°0Z8 [enplapUl T/9ETT UgezaL Hwwog
VO| ZH0S ‘Id+A00pXE | BunsedsLIA|ddns semog/jueleden o . . 0TS MYWOd %
e s RO oD s[5 alepy/eBed sen/AYEns ASZEN SUILpSERY/BUILPEA 005
=)
Fmmmmm e e mm e e e e — oo
Jepplgpueds adwndyinepAy

J0ADAUOD Jlems

9795BUAA 10!

10

dwind 21neJpAH
AjinelpAy ojpedia)

Bunjyny Jojoly
dwnd juejoo)
usze|ya Jojop

Gz BUNISUDIS)ELDSION Xl
WSz asnyaud el

WGz Meisk slpe.pad ey
N 'ZHOS “A00RHE

) 1
) 1
) 1
\ [
! e s ! \ [ P e e —
) wAlggeT ‘ZH0G "AOKXE 8.0 ‘W20 1 120500 'WAOGHT 'ZHOG ‘ACOPXE G2’ ‘MMSZ NOOPHEAOERXE WEE'D 'MEZT ,
1
1 N
) ! id
~E X ~€ ~g I
, - - - ,
\ W I W W calarn
) w1 1) ! [ T @/Mv
1
1 | ! !
) T PO ! | SO | S'Pob 3=
) | WM " I WM | TWM-
1 | ! |
1
" mamw 819 8270 811 | waJw 10 6210 61 iv 510 6276 £110 2L
1
! AN - = M 1 AN ~ M e N ~ M= M S ﬁ,ﬂmw%mx
) 3d | L v [& 3d | W[~ [R ERR W [N = aae sabsne
h G | | = 1l G | ! = W W |w = 10 LPne 1S
| VT - pee ol | BT - vt 3l | BT - b8E Oal o e
1 HOF0E/AD0PE 1 ZHISOS/AI0PE | HEOS/A0E
) ! it ! ! B adie | A i i
eu
! [ Ime ] [ ! V29T 408 ZOTH0H v pazbiste sy
1 | X | | NotLnva
) i cD , o 10w T
\ 1 wznudia
' 11 UinateU pog
1 . ©0ZOd
2z
) ¥i3d X £ Y Y Ve
) L [k [ A
1 o w w
1
al al u al oz m
! ol v ¢ " B o5 e sl 7T e
' - ' - . N - N - AT IS0
) PP D Pt g T of v 2
) al al W [ a0 &4 PP g [
. | (S
) 1
) 1
] [ I -
1 w n =
IR R 1 - e e RN N
) LB [E LB [E
) NN~ | O N N
| st ST &1 ! sz ] sz se STpoErh o etz
) 9 ¥ @ 1 o ¢ 2 o v 2
) <I[<I[<I} ! SII<I[<IF1 yeor <I[<I[ <1 ypoero
) 1 wrego ! 4 ey 4 a0/
) N N e ' NN e NN e
I sl e 1 | sl e 1 g e 1
) 1
) 1
| 1
) 1
) 1
. 1
) 1
) l
) 1
) 1
I [N el N | - M Mo - Mo M
G K [E . LR [E L[ [E
) 2R = 2R e 2R e
, 1
| 1
0ar0/ TET -4 T !
1
[
0G0/ TT] -+ T 1
) 1
00/ TTT - T !
) 10UBGN Z/SSLI0SSI3Y/IAISUBSN SLid |"
& 8 i A i a s v 3 z T o

1.30/Feb. 2013

Manual version:
Manual rev.

/8



/9

Bowmar

61 “dvdTH | 351 PO BA 1B/pasSe00 1/ [pAOOE A7 ouig ‘00 £29 70 o
| it | CERE G v e SW “pI 318 PRA/SW b 1ed 19MOd/SI bl 1589 BAOIIS HS(Q) 0+9°0Z8 [enpIAIPUT T/9ETT MARZRL Hwog
+ : =l e 7
W[ Toz0z-0eaN S3 PRloIa/iEag od D Ueafes euleny/sbed sLlEny/AuEas ASZEN BulLpsely/ suLpRAions 0's YO8 %
+0
Iojowpueqgabes
puegabes \_omoE mc%_c.:v_ \_Bmwwam\r__n_hw_m
pued-mes auibus jo Buljoo) T o1 ¢
nsed niojow Joje|pusp -T0€ +T0E 0 502 'WASHT 'ZH0S WT'ZT/Z7TE 'A00R/0ET 'MSS
WZT'0 '2H05 ‘AOEZ Tdy-
,_\ 3 alﬁ\ _|_ P
| SW- adl |l ] N
I . soxap
| [P S - o bl
T ssloxes R i e
! SWM- 8T L N
mmw 2021 L0110 T1X- 1
40 - - ERE S
o4 = B ES B
o o _ _ — — — — _ Y~ N _ _ [
@/% ~ ~ ” mmr W &ow &@u g &w <1 AMY k4 T MLW o AN 1
o | apOT+ Y €A zId  FQ QW Yope QB TN a0l 1
200/ L0277 -4— - /0T7/ 20 | "
200/ 9071 4— —90TT/e0 | |
I
|
9071 9017 | -2T00-1€-0TOONQIVA "
, 0T NOJVA !
|
| 20 ZZOM jz4e ZTOM  TIOM od e 9d Sl bd B aB W [ —
,\\\\@N\\mw\\mww\\\mN\\Nm\\\\o%\\mﬁ\\w\\wwwm\\ﬁ\\m\\m \\\\\\ %\M\M\A@ \\\\\\ ":\,_u_.
YWOOZL | WwozL i —
[[] ena- T[] ene- T R
| (2x) J0TE
071/ 900 4——— | #29Tud08ES
$00T 50T 02 00€ 0% 00 G R TE TN
e B E— 10 s 99 e n | S 1818
Ial oal own
S0 SOT1 ool w2 o
e & 2T
A 27V Sa 4 D b1 - bBE O3]
edl =oogone
Y ——| ke
29T Hd0a4|
GG e I
o o o
— — N N N
et = el al u
oy oy 9f [ Z| oot/
- o TTI-
S £ T
U00zL WWOOZL S RARN
N N ~ M M
[[lena- [[] 1 L[5 Ie
22
g g 4
m m ° g ¢ of Wiz
% ﬁ Tvd-
o o Q
sf e[ T
[ - -
w N =
[ -
- TE7/ %0
050/ 1] —————————————— - TZ1/6+0
050/ TT] - - TT1/6r0
=] 8 L 9 E i £ 4 T o




Bowmar

61 “dvdTvH | 5151 PgIE A 18/pasSe00 1df [pA0OEIdZ ouig ‘00 £29 70 o
e B WrEQ/SEq/WnEa ane|d-1elabzIoN/pleoq Jamod/al0.1pz exseq HO(A) 0t9°0Z8 lenplAIpul T/9ETT MGezRL gviog
G0| ZHOS 3+A00PeE | BUnsRASUIZ/AIANS Jmog/atEdeN "0r's “YyIWOd %
s[5 alepy/eBed sen/AYEns ASZEN BuILpsEN)/UIpENfOLS
380 T'WZ0Z-069N 53 pfaloud/joslog/ Toxd Y/ ebed aLEny/A: " e
a0
= 3d
o O N
= El
- Py 5
no T 00T ot o .
abuehsny 21p Jny Bunsiadsuia/sindino Joy Jomod/Adnisia oud jusleden &0/ 008 00 O B
00 .
b o2
Py W
€ hll B
YL
abuebuig sip U0y Bunsiedsuia/sindul 1oy Jomod fAdnisa oud Jusledeny o711/ - 002 — Aot
00z 8-
7 _ AST AQOb
z ° m@
7 o3 0] TdL-
wolsAslonelyg BT/ o7 o, —|— 1 s
\Eouw\wmm_cbccu 10} \_%Rsn_ m:\noﬁ <ﬁF N T m m
/nwsiss oypipy Jusfeden a1 ST o 41 © 1= =
- =
210 T o [e) 107-
WL Wl
a ] ons- [ sna-
I —
[ =
= s
- 121 /650
- T /690
s s Z B B v B B T o
o
(00}




81

Bowmar

61 ATV | 1391 e B J8Jpassa0s i) [EADE a7 oUIg 00 229 79 —
B o UrEQ/EEa/ g 193(eYdSZINYIS- 100 /101283U0D I0I0R /I0IoW 39exA1s Ho(A) 0+9°0Z8 lenpinpul T/9ETT UGRZS 1 Hvwog
90| HO5 SdtAQORIE | (0ureReuT s Shog/2leda UEniBs auwieny/sBed SLEN/AUENS ASZEN BUIpSEA BILPEAI0AS s HyWod il
91| TOVZOr0ENSS PRSI o e S reze ¥ x
S0
9p0f 9—">g vr9—"2g
8v0/ 9—"=¢ 9v0/ b2 ¢ iuo\v“om
a0/ p—"=¢ cHf =21 E&\N\ﬁ
Lol z—"=1 — -
pueqebes 1030 Buniyny| Ja.9p.gjaueds SdwnajineipAy Bunymy Jo10W
pueg-mes sulbus Jo Bulo) J0ASA0D Jlemg duwnd jueoy
nsed NIoJoW 10}e|AUS A 399geuAn ool AlinepAy ojpediay JUZe|Ud J0jo
860 €T
#0 1M0
80 80 490 2'qp0
ial 90z1  (0T1 9011 JNW ¢mm
S Ty Y N S LT T
L oE e s a o | X !
I N B I |
| ]
| i 1 )
I i 1 )
| | 1 )
| | 1 I
I Ui € oWl | ! )
! 3 tuoluNg | ! \
| 1
I ” 1 "
| , ' oy _
| HEG-WHD | 1 )
| o3 |
| ” | W " v 2|
| oy s T TR C_Jewy- | ] zwx- LT Tk
\\\\\ R | o X W T
! 1
1 MA )
! [N
T f=)
G 1
! S
1 2,
1 =,
001" ozy)  00g . 5
5
1 9 I
1 173 '
ozk . g !
s | g
! g
1 5
% 1
" E
40/ 00T ; ' » 00T /oc0
L - _____ 1
190/ 008 = 00/ 5%
=] 8 L 9 E i £ 4 T o




Bowmar

67 4 ToH | 2331 BqUE BA J8H/PasSe00 L/ [EAOE.dZ
g ZI0C0T'SE UM Q/eRa e

70| 7H0S ‘T+AOORXE | BUrSRASUI/A(ddns semod/ialeden
38| TOVEOT0EN ST PO Tod 5

[IUSAQIPAH/SARA JINEIPAHfAIIUSA 2d21INRIPAH
LUa}8s SWLEN/EBEC BUIERAYURS ASZEN

HD(A) 0v9°0Z8 [ENPIAIPUT

ouwig ‘00 £29 22 e
T/9£TT WGPz L bwwog

‘0TS "4yWoa i

|[pUYIs Usuyey
158) WY
3|yoAl ouswey

911
jamige}

£l

£€1e

RIT=rs)

A

EAM-

XL Jen

R

0

EAM-

0/0/00€ -

Uajun Yoeu uswyey
umop Uiy
njop ouswey

911
[aniige}

cle
A

are

S AN

¥ - aen

s | EAM-

0oe

uado Yoeu uawyey
dn wy
nioyeu ouswiey
s
1T 10

T1€
A

T1e

D MyZAM-

o

¥ ven

SIS YA

SJYIR LeU JaosaneILps
B Yy 03 30IA
eae1dop YRIRAS
ST
or 1o

o1e
A

are

s gOTAM-

o

¥ - a0t

s GOTAM-

0oe

Yaeu ya0)sqnelyas
13| 3Y31 0 A
BA3(OP YRIRAS

ST
60 10

60€
A

60E

sz NgDTAM-

] voTA-

>
M

D MyOTAM-

00

SULpsEBLPENf0S
Uss9| Yr0ISqnRILPS
201A 25B3[Y

Hjorod YeiRns

T
80 1M

80¢€
A

80

wssD P GTAM-

L e

AL N gAML

0

90

usuueds ya03sgneyas
dwep 2217
noudn RIS

s
pislige}

£0E
I

2080 T

S0 M TAM-

Y- via

D P A

o0e o TIX-

————®» 00E/6 /0

82



Bowmar

67 YA TdH | 7331 BUIE BA JBH/PasSe00 1 [EACOE A7
st IR 0T S2 Unieg/eeg/uneg
e/0|  ZHDS 3d+A00pXE | BunsRdsUIT/A|dNS Jemod/Ielpden

17| T OWZ0Z-0eaN ST PRI Tod o

[USAQIPAH/SARA JINEIPAH/AIIIUSA Dd21NRIPAH

Ug)185 aLen/eBed sLEnAUES ASZEN

HO(A) 0v9"0Z8 [ENPIAIPUT

SULpSEL BILPEN08S

ouig ‘00 £29 70
T/9ETT JGezRL
"0's Yy IWOd

Hvwog

-

1e)s J1joguoy|
1e)s 10jeaipur
1els eyjonuoy
611
6110

61¢
A

2%

1

& TIH-1do=

U9s0| Y0Isgneayas 19qQ
201A Joddn ssespy

Jjoaod

YRRk

LT
St1no

usuueds yao3sqnelyas oqo
dwe|a 221 1oddn
1noudn Yepid

9T
4 yine]

)

>
A

=g

ATTAM-

IS

ATTAM-

S0 MY TTAM-

>
e

s MYTTAM-

] VTTA-

10U3GNZ/S3LI0SSRIIY fIAISUSSN[SLid

I9ZIUOIII
I8s1uoal
RZIUODI

611
3110

S0 N/ A

] LA

Ass0 N/ A

B
’_x_‘

sopuegebes sop usuuedsiug
2/e3| Spe|gMeS
sed JujoAn

671
Jagiine}

LTE
A

L1E

A0S0 N GOA -

RS

A N GOAM-

0t

]
’J_‘

1043GNZ/S3LI0SSIIIY fIAISUISNSLid

sapuegabes sap usuueds
uoisua] ape|gmes
sed jnouden

&TF
Elgine}

91e
A

91

s MyoAM-

¥ von-

D MYOAM-

0%

0

3Jn3s "z adwindyineJpAy
dwnd s1nedpAy Jo [pAS] puodsS
AjnelpAy usdnys 'z

€1
90 1N

A

0e0 TAX-

2w M pAM-

XA Jen

S0 | AR

00e0 TAX-

————————————®» 00E/6F 0

0e=/0/00E 4—————

83




Bowmar

61 4 ToH | 2331 BqUE BA J8H/PasSe00 L/ [EAOE.dZ ouwig ‘00 £29 70 o
el ZIE 0T Se UNje /el qiuinEd Bueh dut/Ad (Q) - ENPIAIPU / gz HYIOf
nmo 7105 IAHADOPAE | BUSRASLI/A[GANS Bmog/Iualeden] Sbueburz/sindur/Admisa HO(Q) 0p9°08 [eNPINPUT ﬁ.w.m‘_m.m_nm JERL - g
38| TOVEOT0EN ST AR TR 3 Uaes sl abedt SLUEN/AHURNS ASZEN AUILpsEN/AUILPEA0AS dYWOg A.*r

e/0
(1211ey28>MIQ) (12112YdS¥NIA)
Juuedss B 351 )2031sgNeRIYIS 12q0 JuuedssB 151 dpoisgnedyos
nmsuu_z,m S:mmEmW_ (yayms 2unssaid)
adwe|d s 20IA I
MO - EW ‘TW ‘TW UsIojol P P steat n Bunuuedspueg usqo 151 UBWIEY USIUN 151 U Wyey padwela s 214
YO - €W “TW “TW SI030W (geuids ArodelL) uoisus) spelg dn st Wy umop S|y (euids Anode(L)
MO - €W TW T Alolo nudn Sefpd nsed pnuden S{0yeu ouswey Slop ouswey InUdn YeIAS
EC] 611 T 34 T oTr
SN HONI SONI 0N ToNI
+00T € 0T €0T 20T T0T
4 A A A A A
| ========n
' )
1 1
L I o (= ! 0T €01 o1 010 TIX-
' o ! 1 '
\ F \ )
] c | | |
| - [ TS ) s M OsM- s MBS WSL0 N5 M- S0 N SM-
1 W { | '
' b 2 ! I )
! e 2 | ' '
! e o 1 )
] o | )
S !
1 = | 1
) o | | )
! Nt 1 '
1 g ! | '
) E00T > h )
o
| = I |
e - - = m——-- | ]
1 N{dleTds- ! POS- £0s- 8- \{d] 105
v S0/ 1 1
[ACh ! )
€| ! '
| 1
| o)
I @
1 G 1
' m )
200T . 2.
1 3
! 2
1 2 1
v v/ 0 g
Tvd- | w. |
€| | K
1 = |
g 1
"NEERG £10SM- Z e MOSM- s PeDSH- awsr N ZDS M- 2SN TS
! T
| 00T 1 oot oot oot 0019 T
1 )
e )
060/ 00T - ————»00T/c0
s s Z B B v B B T o
~t
(00}




85

Bowmar

61 “dvdTH | 351 PO BA 1B/pasSe00 1/ [pAOOE A7 ouig ‘00 £29 70 o
5191 CHOC0rSE UrEQ/EEa/ g Jndusipag S3se | /pued [0.4uod uoyng/pued DepejAD BYIRR|L IOADV 09" 08 |enpIAIpuUT T/9€2T UGRZIL Hvwog
60|  ZHOS ‘Id+A00pXE | BunsedsUIT/A|dNS Jemod/elpden 0 rs ‘yyWog %
B N T oS Lis}ies BuLEn/s0EC BLUEN/AUERS ASZEN SISy UL PEAI0AS
80
uao yoeu uswiyey uasg| pueqabes usuueds puecpbes
dn wiy pueq mes asespy pueq mes JubiL mm”__w»w
nJoyeu ouswey JUjOAN sed Inoudeu seqd SNDIAD TYOANYIW 4015 1HV1S
611 g1 A BT PIT e €11
. NI e N 61 NI TN o NI 50 NI 20N
jY44 Tz ozt 61T 1T 01T 60T 80T
A 'y A A A A A A
001/ T2 a—
12v 4 ozt ST TAX-
T Zdo-
it N ZdgOM- T Mz =t Nzdom-
b b b b b b b b b b
\--3985-2d0= \--1585-2do= \--3+85-2d0= -~ €85-1d0= \--3285-1d0= \--1185-Td0=
3 € 3 3 € 3 € € 3 3
wiy Wwap jne Jndusipag saumixg
wie uo pued [04uod [euRixg
And nuswed eu uisiwn pued julea
T e
Zdom
001 TX-
00T /00T 4 Q0T /50
=] 8 L 9 E i £ 4 T o




Bowmar

3 Mﬁ v TeH | e RgE B umI\HMMmuowﬁM,mﬁuMMN ] ouig “00 £29 22 o
LOM = mw%omm . %,&:M o &n,m%umm YoRIagsIRYR LIS /22110 AlRjes/ynbio jusougadzeg HS(Q) 0+9°0Z8 [enplapUl :.w.mm.m JgezaL Hviog
38| TOVEOT0EN ST 0T Rhﬁu Uaes sl abedt SLUEN/AHURNS ASZEN AUILpsEN/AUILPEA0AS dYWOg A.*
60
-4 00T /277
158 14oHRGSIBLRLIIS
uopng spun Apjes
ynusjo Juisounadzag odppe|L
197 [l
895-1d0=
ST
£ST
851
211/90T - 510 610 TIX-
11/ 90€ - = 220sm-
=]
SR S SREE i os-
o S| o S|e || os
o u| o
- & o o 506G
,T 7 bb 7 vE 7 54 7 5 7 7 o ?mmTNmTNmi | 2205M- Bumpapge puegabes
i | 2| o %610 8519 TLX- 12A00 ape|gmes
| ! \ T nsed Ajhuy
| Wb b bl 7gs g5 ZIS 1S 1S ! «
| Y ¥ e ! T2sM-
| -+ + Al !
| o o o | ”
| e V| I
| N N N Y P T20s-
| % w % a 1353 ” ©
| & 5 & te| ooy a2
! S T A bES o W ” \ TTW- T2osm-
I 4 0N
, ”xvoov(zm 170t vsrQ esto TG
! TLMLMN Tﬂ 7 TGTRTL ﬂi Ta-
o ¢ o - I N
75
N AN =N N N — z 2 z
g |&[8 g%lale 5 A
1 7 7 4 dols [e10L
aaT . \. Fosds-1d0=
n n n wu w1
g g g e B2
BunjeyassypURYIIS 1els 560
Joje2ipul 91 AjRJes
ynojo Juisougadzaq eyjouoy X fad 27
L] L] =
214-1d0= ™ ZTWX- ] TTWM- e
w w w
o o o
(=] o o
-4 00T /560
SO I~ 2 SO T~ & - /
a0/ @Mm Zap0f 92 00€E
TR0/ "¢ TR0 b=
ra/ z—"=1 T 22T
B v B B T o

86



Bowmar

61 “dvdTH | 351 PO BA 1B/pasSe00 1/ [pAOOE A7 ouig ‘00 £29 20 o
5191 clceet UrEQ/EEa/ g WRISASISNRIS/WR)SAS [0.U0D/UWRISAS [IpRy IOADV 09" 08 |enpIAIpuUT T/9€2T UGRZIL Hvwog
T 2408 Satho0ree | BursREUTAGTS Bmed/1RldeN o . - . "0's Yy IWOd i

sl TovE S T oS Lis}ies BuLEn/s0ECt BLIEN/AUERS ASZEN SISy UL PEAI0AS
0T
e 560 V60 £60 zen 60 zot ot g0 80 €80 280 Ten
ozt 61T 1T o1t 60T 80T £0T 90T SOT +0T €0T 20T T0T
e el T e ittt I B B e s Tt R e B B e i it -
| |
| I
, L s L L L L L |
| 02 NI 6T NI 8T NI LT NI 9T NI STNI +T NI €T NI T NI TT NI 0T NI 60 NI 80 NI L0 NI 90 NI SONI +0 NI €0 NI 20 NI TONI |
| |
| £0- YO- | 1
I |
| 971 e Jia 971 921 12 ret !
! SAO-A N¥-A ¥-A Ng-A a-A AO-A AG+-A ”
|
| |
| I
| L & L py L 4 Iy 4 L & I\ 4 L I
| AO N v Ne 4 A AS+ !
| |
- N
260/ TCT A‘” T2 NI %o} o) !
| I
| —¢ ze N |
r------5 !
" 920/ £TT w——— | £¢ NI ”
||||||| J |
I — T NI !
- = = - [ !
r 7 P )
" 2200/ 9TE w—t——¢or 1o S+
) S
| ) ” — ,
[ —
s/ [TE 4——— 110 |
__u||||||||||||h_ | 950/ GT a— g~
|
! mfo\wﬁmtn‘” 8T 1D |
.. 11 -
| 950/0T -—g |
20/ 6TE 4—— 461 1mD 0 +TY -y !
I
, T T T T T T T T i
” 8 ,
| I
| 0¥ 00t |
| a0 £ap0 |
| I
! S 92- ”
I
| NI APZT+  1NOAD STLNO HTINO ET 1IN0 2TLNO 1T 1NO OT1NO 60100  80.1NO £01N0 901n0 SO1NO  +0.INO -£01N0 +€0.INO -201NO +201n0 -T01NO +T0.1NO !
, T T T T |
| L . !
€'b-0¥d .

002

00T

€TE (4% T1E 01e 60€ 80€
£10 940 540 v'L0 €0 z40

L0€ 90€ S0E
00 Te0 201

+0E -T0€ +10€
T ¥a0 Y0

87/



Bowmar

or GV TVH] BB RA 18| pessa00 i) PAcoE Iz . oulg ‘00 £29 7D T
Ben i UneEqlneq 10U3GNZ/SSLI0SSI00Y/NISUBSNISld HO(d) 097028 [eNpIAIPUT T/9gTT MoRzRL dviog
L B e e Lisyies auienysBEC SLUEN/ANUES ASZ SLILpsEYUILPEAIO. OIS THYWOg %
0| Teveor oS3 Trloid 1l Tod 5 ! N N AIRAS AZEN pean/apaIoRS
1T
ftTTsss T T s s T s mmmmmEmmmmmmmm T TTTTTETTTTETA Tttt TTTTTS
" ) " uspdue 1 " l
1 1
! T €11 T " | dwe X ) Jase !
! ASH-A v-A a-A SAO-A ) ! eypidwe 1 ! 1
1 1 1
\ SRS ST B ' | ! ) !
' AO-A NY-A Ng-A ] ' , ! ) ==l )
' A A A ! | o et X | B X
)
' ' )
' )
I " I . l \
" ) " 1 " '
' '
L A e I A B I ! 1 I 1 [ I
, -~ N ' \ )
[NU N N U P — ) v ! )
! ' ! ASTI-0EZ | ' 1
. X 1 LV ! b 1
[ . [ il ) X--3 )
1 . ! | ! €l sas |
1 X 1 \ 1 )
' . ' h ) )
' + | - | v w | 3 |ne X ' | ' 1o |
1 1 '
| '
1 " I ) ) )
1 ) 1 | 1 Il |
| 1 ) -
NS- | _ ] otna |
' , ' h ) h
| _ " ! " !
RS N IE] [EEEEs ] TS ) [ k43 )
! qEIHS qHIHS pecar! ! ' ! |
| INENILS PENLLS ) ! | X ) X
| SETESNES) (O] EEN) ! ' h ) 2 )
h ALTHW N0 NERD A | Ng | h h
FAHFAODN YWEEZ Fak \ o 1 [43 o !
1 1 = ' s =
ESNeE] BEN EIES) ) 2 ! z )
' ESNee) aliem MOTEA g 1 £ ) Z
1 WAOZNHO ya [y ! 1 g, 1 &
| SN EEaT] NIEE] ! 1 3, ) 2
' ILIHM/NERED OINId NS NY ) ' S0 SoT1 = ) =
VIgNTEZ yACZY YN 2 S =0
" NIES) EIES) 1oy Z " W 1 " W 1
N MOTEA NId G
h [N VINT YAGZNY v g h 2 " ) 00T 2 "
1 STERVT I 1+ SIS/ o8 e [CES] m ! 1 S ' S
| AW T I8+ AL THWINMOE pEs) PENS] - S ) 2! ) 2 !
Y8R 0R+Y Y aINH waEs waEs = L 9
! T e T 1+ 7 g BINERE] T 8 ! = ! Ny
[ ATIFNIMOHE TTIFNMOE NMOXE o 1 (=N ) s
| FHOWHYIH YOO OIH YIENH a ! | [ ) g
= =3 o
! psUss WopisedBILLEY a ! = ! =
1 SOV ADUS BGR [ PT 0X IBIHNTEH BIRM 108085 UORSDd BULIEYMES @ 1 3 ) 3
, SRR Aol 201 L e il e
o 1
1 i
| NS ]
1 S
L a00T
||||||||||||||||||||||||||||||||||||||| 1
-+ §021 /690
- GOT1/ 590
& 8 A s 3 z T i o

1.30/Feb. 2013

Manual version:
Manual rev.

88



Bowmar

[O)}
(060]
o7 AT T BaE PR Tepss0 A T oUIg 00 229 10 —
EMM ZHs ‘wmwm%m ,?aa&gﬁ,Q:MMMM\MM\&MM% SISIPRMISIARY /35I| SH2d /QPIRIE Hurosy IOADV 0t9°0¢8 [ENPIAIPUL Qmm\_NmH \_w__@w,_wwm. %ﬂ
19| ToNZ0z-0E ST PRIOI/15501g TorT 3 UeRIEs By EDad BN RS 122G PupsE P IoRs
4
£760/ 1 GE0°090°T6 NOLv3 S-0-Z2W peay Loams doelg 545-2d0=
£760/ 4 0€0°T90°T6 NOLv3 0TA-TTW oe1U02 ON 545-2d0=
S60/ 1 750°06T°T6 NOLv3 99dI £1-2ZW s9joy € - xog $4S-2d0=
560/ 1 200°290'T6 NOLv3 LX-5-AX-2ZW molle - pleogJabuy uonngysnd $85-2d0=
560/ 4 0€0°T90°T6 NOLv3 0TIA-ZZW 198JU02 ON $45-2d0=
§°60/ 1 S£0°090°T6 NOLv3 S-a-22W pesy Yoams yoeig $4S-2dO=
$0T/ 1 £50°090'T6 NOLv3 A-10-22W peay alIMs JURdN[SURL) MO|[2A 845-1d0=
$0T/ 1 120°190°T6 NOLv3 OTAV-ZZW 1RIU0 ON + Jeidepe Buiyoeny 845-1dO=
€60/ 1 120°190°T6 NOLv3 OTAV-ZZW 1oR3U0D ON + J3depe Bulyoeny £4S-1d0=
€60/ 1 220°190°T6 NOLv3 OTY-ZZW Jeidepe uojed Joj 1e3U00 ON £4S-1d0=
€60/ 1 150°090°T6 NOLv3 EXAM-ZZW Yarms feuonisod € Jo pesH £45-1d0=
60/ 1 SE0°090°T6 NOLv3 S-0-2CW pesy yoyms peig 24S-1d0=
60/ 1 120°190°T6 NOLv3 0TAV-ZZW 19B1U0D ON + Je3depe Buiyoeny Z4S-1d0=
1760/ 1 120°190°T6 NOLv3 OTAV-ZZW 181U ON + Jaidepe Bulyoeny 195-1d0=
1760/ 1 TE0°090°T6 NOLv3 9-10-TW PE3Y Youms Juadnjsue.) Usals 195-1d0=
80T/ 1 $E0'T90°T6 NOLv3 M-a31-2ZW Je1depe uojed 1oj b1 UM TH-1d0=
8e'/0/ 1 £20'T90'T6 NOLv3 9-031-22ZW Ja)depe uojed o) ybl| ussID TIH-TdO=
L0T/ T T20°0v0°T6 NOLv3 ($22QA)TO-LTWIIA 2AAPT “ONT+ONE “V8T ‘WWAG*L - Jojoejuo) T~
90T/ 1 T20°0b0°T6 NOLv3 (b22Q)T0-LTWII DAAPZ “ONT+ONE “V8T ‘WG*L - Jojoejuo) TTWI-
£°90/ 1 $20°040'T6 NOLv3 (00AP2)D-T0-WITIA DAAPZ “ONT+ONE ‘W6 ‘Abi - 1039300 2~
1790/ 1 020°0+0'T6 NOLv3 (0AAPT)D-0T-WITIA JAAPZ ‘ONT+ONE '¥6 ‘M - J019B3U0D TIW-
S0/ 1 ST6°99C Jeuiog £0-4Q7 2AA8Z/IVAOZ “DAAPE/IVAST - 3un Ajddns omod 1az-
ot/ T ¥80°090°T6 UZOIPA-ITMA JNXE + Uonng-ysnd woouysnu dois-Axuabiawg 1069S-1d0=
£°ar0/ 1 ST0'E8T'T6 YOZN/L% S6TdL IS Je1PWonURI0d Tda-
0°'qr0/ 1 ST0'THO'T6 ¥Z9Td0g4 4y 40y TT40Y-
0'ar0/ 1 ST0'THO'T6 $Z9Td0g4 sy 40y TT40¥-
¥v0/ 1 ST0'THO'T6 $Z9THdOgd sy 40y 40Y-
€0/ 1 ST0°TH0'T6 $Z9TId0g4 =y 40Y T404-
abed Anuend Jaquinu ued Jainoejnuely Jaquinu adAL adA 201A9( bey a01As(Qq
151 sued
5 5 ‘ 3 B 5 B z T f o




Bowmar

o1 AT T BaE B P00 A KT ouig 00 229 20 —
el 210201 T UneQ/aRq/uned 23SIPPNISIBANLY /1SI| S1ed MPIIIE HIUAOSIY H5(A) 0+9°028 |enplAlpul T/9€TT MGRZRL dvwog
€T

§v0/ 1 $00"940'T6 ¥3IAIINHIS TINVIZD DNXT+ONXT - 920 J0 Joejuos Aelixny 2vd-
Sv0/ T 920°SET'T6 ¥IAIEINHIS OTWTZD VE'9- 12)221 1IN JUSLINDISAO-10101 Tyd-
vb0/ 1 $00"9v0°T6 Y¥3IATINHIS TINVTZD JNXT+ONXT - 9J0W JoO 12eju0a Aelixny Tv4-
¥v0/ 1 20°SETT6 ¥IATEANHDS £OWTZD W 0-5Z°0 @210 1INJI JUSLINIIBAC-10301 Tv4d-
€80/ 1 600°ELT'T6 Olvzzid ZW-509 U uope deus ‘ZiW “13]|0d “ONT + ONT - YoHms 31w €0s-
80/ 1 600°ELT'T6 0lvzzld ZW-509 ¥ uone deus ‘ziW “42[jod “ONT + ONT - LoaIms 31w 0s-
80/ 1 0TO'ELT'T6 NOYWO ZEVE-NEQ MO[S “OZIW “ONT+INT - LoIms Jiur YOs-
Tar0/ € 8E0°0ET'T6 z3io 96 v0Z 0TAd uapfeseyd b “1sey ‘gEX0T V0T - 2SNy 2LpUlAD Tvd-
Tav0/ 1 200°THTT6 730 €/0TAdO 0T 21s “dg - WWEXQT dsN) 2LPUIIAD oy ased asny Tvd-
ot/ 1 TI0'ELT'T6 nam o] JNXT “Uaaims J1wl| Ajes Fadoly
ot/ 1 CTI0'ELT'T6 na: 3] DNXZ “UoIImS J1wl| Aajes 1205-
1'50/ T 920°080°T6 "0"I'S NYaUY STOTOOHOETOST YAOST 'VZ/V9/¥8E 0-59°0 ‘AST/AOZ/AO0P-0ET-0 - JoUliojsue] [eploto ] Tl
$p0/ 1 S10°020°T6 dwg HZT-b700% AOOK/OEZ “MOTT - duind T~
121/ 1 £00°0£2'T6 w53 AOSZ/VTL 02%G ‘Mols ‘AOSZ/YT - 3sny adnl 0TNd-
¥'s0/ 1 110°0€2°T6 wis3 AOSZ/YWO0SL 0ZXG 'MO|S ‘AOSZ/YUWI00S - 3Ny adnL 6N4-
¥°50/ 1 £00°0€T°T6 el AOST/VTL 07X§ ‘moals ‘A0ST/YT - 9sny agnL 8n4-
¥50/ 1 200°0£2'T6 w353 AOSZ/VE'QL 02XG "Mals ‘AOSZ/VE’9 - ashy aanL n4-
1°50/ 1 100°0£2°T6 wIS3 A0SZ/vEL 07xG 'mals ‘AOSZ/YT - Bsny adnL on4-
0°50/ 1 T00°0€Z'T6 WwIs3 A0ST/VEZL 07X 'Mols ‘AQST/VT - 9Ty agnL aN4-
a0/ 1 LE0°0ET'T6 wIS3 A0SZ/YW00ZL 0ZXG ‘MO[s “A0SZ/YWO0T - 3sny aqn L #Nd-
8'ar0/ 1 LE0'OET'T6 wIS3 A0SZ/YW00ZL 0TS 'Mo|s 'AOSZ/YWI0T - 3Ty adnL en4-
8'qr0/ 1 LE0'0ET' T wIs3 A0ST/YWO0TL 0TXG "Mo[s "AQSZ/YWO0T - 95Ty agnL zn4-
'ar0/ 1 LE0°0ET'T6 wIS3 AOSZ/YW00ZL 07X "MO[s "AQSZ/YWO0T - 8Ny adnL n4-
80/ 1 £20°080'T6 AONOY LT 2200-02523 DO YAOE 'VET'0 'AOEZ/A00F JoULIojSURIL il
860/ T SE0°090°T6 NOLv3 5-Q-2ZW pesy Youms dpeig 945-2d0=
860/ 4 0£0°T90°T6 NOLv3 0TIN-2ZW J2e3U02 ON 945-2d0=
860/ 1 200°290'T6 NOLv3 £X-5-QX-2ZW molle - pleog.sbuy uoinqusnd 945-2d0=
£760/ T 200°790°T6 NOLv3 LX-S-AX-ZTW Mmole - pleagiebuy uonngysnd 545-2d0=
abed Anuend Jaquinu ued Jainejnuely Jaquinu adAL adAy ad1A8( bey ad1AsQ
151 sued

90



Bowmar

5 AT A e WP T 0w 00 229 20 ——
] . e S35IpPMISIY /18] SLIed /PILIE YUAOSIY HO(d) 09°0Z8 [enpIAIPUT v/gELT fiezel %ﬁm
19| ToVZ0z-0EN ST PRIOI/15501g TorT 3 UeRIEs By EDad BN RS 122G PupsE P IoRs
e'eT
8'qp0/ 1 SOT'STO'TE NWHX 2-T98/ZTHVY VZT°0 ‘ZHOS ‘AOEZ - J0le[usA Buljoo) G-
et/ 1 Z0T'1SZ'T6 anNv1am N SISHL/BIM o583 3asng 0TN4-
v"s50/ 1 0T'ISTT6 ANVTIM N SISHL/BIM 9sed asng 6N4-
¥'50/ 1 0T 1SZ'T6 ANYTIIM N GISHL/BIM osed asng and-
¥'50/ T 20T'152'T6 ANYTIM N GISHL/BIM ose3 asng Zn4-
1°50/ 1 0T'ISTT6 ANYT3IM N SISHL/BIM 9sed asng an4-
0°50/ 1 20T 1S2'T6 ANVTIM N SISHL/BIM 9sed asng SN4-
8'ay0/ 1 20T'152'T6 ANVTIM N GISHL/BM ose 8snd #N4-
8'qv0/ 1 Z0T'1SZ'T6 anNv1am N SISHL/BIM ose3 asng en4-
8'qv0/ 1 20T 15216 ANYTIM N SISHL/BIM 9sed asng zn4-
8'qp0/ 1 Z0T'1SZ'T6 ANYTIM N GISHL/BIM 9sed asng n4-
9790/ 1 1£0°150°T6 o3 INN/HE6-WAD Aejed Swn UDRIUNYAINIA TLTd-
a0/ 1 €90°CT0°'T6 NODVA #-2100-1€-0TOONOIVA AQOPXE ‘NVIS'G - J912AU0S Aduanbalg Th4-
011/ 1 £16'697 Jewog £5-0ud €b-0dd no-
vo1/ 1 920°'1S0°'T6 anNv1am P90t YNS ONXp - Ao Azayes Thg-
070/ 1 TI00LTTE ¥IAIEANHIS WZE-T40A WZE 'dE Yoams utely 150~
abed Anuend Jaquinu ued Jainoejnuely Jaquinu adAL adA 201A9( bey a01As(Qq

11| sped

91




Bomar

6.2. Hydraulické schéma /
Hydraulikschema /
Hydraulic diagram

c
2 Ovladaci panel N .
®c . o i
3 8 Bedienpult ox e
= 9= Control panel & 535 ;
££3) R 523 |
s3el gEE
SE@D| P g o b :
£ 0| | - P e SK' i
cha |l IS b 8809 Vodici kostka leva
$40/¢20-20 ey B! zes Linker Fiihrungsklotz
o 0 W JS10 ! Left guiding cube
= : A :
@3 | 20) ! 2x50/428-465
' 1510 (-565,-665)
'
Horni upinani | | \@M 2
Obere Spannung L - .
i 50/$p28-620 19 : 1
Top clamping $50/¢ \ 2 | Rameno
(-720,-820) TS [
(15) | | Com |
U—ED Plr B1 o i .
| L 2 L ? ) P
o M? 9 |
e 1P1 "
Regulace tlaku svérdku L . h S— i ]
Spandruckregulierung P i Svérak
Vice pressure regulation Fo—t o7 Schraubstock
i ! Vice
- 58
% 588
250
282
gep
T T T
N
T I

@
<>

Zakladni technické parametry
Technische Spezifikation
Technical specification

Typ / Type I Type Individual 620.460 / 720.540 / 820.640 GH/DGH (TIN7)
Hydraulicky agregéat / Hydroaggregat SMAOQ3, 870-1554
Hydro aggregat 92.001.062
Neuvedeneé svétlosti / Unerwahnt Lichtbreite JS6
Unlisted inside diameters
Vystupni Sroubeni / Ausgangschraubung G1/4"
Notes: Output screewing
« pos. 18 and 22 is optional acessories ) 8 Mpa
« max. aggregat dimensions 300x850 mm Qm 212 + 2.2 dm¥min
«in brackets are hydraulic cylinders upstroke for saw n - . 1425 rpm
720.540 and 820.640 P T kW
92 Manual version:  1.30/Feb. 2013

Manual rev.: 1



Poz. Nazev polozky

Pos. Bezeichnung

................. PR SRY SRUESE
Pos. i Item i
@220-610mm
1 Nadrz / Behélter / Tank 1
12 dm?

i s
2 Elektromotor / Elektromotor / Electromotor : 3KW, 400/230V/50 Hz 1

P2-2,5 66017
2,5 cm*/rpm

3 Hydrogenerator / Hydraulikgenerator / Hydrogenerator

4 i Jednosmérny ventil / Einwegventil / One-way valve

5 Prepoustéci ventil / Bypafventil / By pass valve

6 Sacifiltr / Filter / Suction filter

7 Manometr / Manometer / Manometer

8 i Rozvadéc/ Verteilungsventil / Distributor

9 Hydraulicky zédmek / Hydraulisches Schlof / Hydraulic lock

10 i Rozvadéc / Verteilungsventil / Distributor

11 i Rozvadéc / Verteilungsventil / Distributor

VPNH 1/4"
12 i Ventil pojistny / Sicherungsventil / Retaining valve 2
92.151.001

13 Nalévaci zatka / EinfUllspund / Fill stopper

14 i Saci filtr / Filter / Suction filter

- ' ' ' VRN2-06/5-6R
15 i Redukenf ventil / Reduktionsventil / Control valve 9215400 1

16 i Manometr/ Manometer / Manometer

17 i Kostka regulace / Regulationklotz / Regulation cube

18 Kulovy ventil / Kugelventil / Globe valve

S . § 0166415031059
19 Tlakovy spinac / Druckschalter / Pressure switch t 20-50 bar 1

- : : : VR e gy
20 i Redukeni ventil / Reduktionsventil / Control valve 92,154,001 1

1 VS01-04/R2.5-0 :
21 i Skrticf ventil / Drosselventil / Throttle-valve 1
£ 92.152.001 :

22 | Hydraulicky zamek / Hydraulisches SchloB3 / Hydraulic lock

93
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Vykresy sestav pro
objednani nahradnich
dila /

Zeichnungen fur
Bestellung der
Ersatzteile/

Drawing assemblies for
spare parts order

e Priobjednavani ndhradnich dill vzdy uvadéjte: typ stroje (napf. practix Individual
820.640 GH) , vyrobni &islo (napf. 125) a rok vyroby (napf. 1999).

e Indie Bestellung der Ersatzteile fihren Sie immer an: Maschinentyp (z. B. Individual
820.640 GH), 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 820.640 GH), serial number (for example 125, see cover page) and year
of construction (for example 1999).
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7.1.

Individual 820.640 GH 1

1008

IN640GH

STROJ

201.N600-000

CISLO SESTAVY

PILA PASOVA

NAZEV SESTAVY

HLADIL
18.

Konstruoval:

Datum:

03.2010

7:100

Meritko:

S

OMAR «.1.c

96
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Individual 820.640 GH 1
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Kusovnik / Stlickliste / Piece list -
Individual 820.640 GH 2
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7.5. Rameno / Sdagerahmen / Saw arm 1
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Kusovnik / Stlickliste / Piece list -

7.6.

Rameno / Sagerahmen / Saw arm 1
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7.7. Rameno / Sagerahmen / Saw arm 2
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Kusovnik / Stlickliste / Piece list -

7.8.

Rameno / Sagerahmen / Saw arm 2
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7.9.

Podstavec / Untersatz / Base
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2001 .N601-100 |IN640DGH
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7.11. Pohon / Antrieb / Drive
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Pohon / Antrieb / Drive
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7.13. Svérak / Schraubstock / Vice
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Kusovnik / Stuckliste / Piece list -
Svérak / Schraubstock / Vice

7.14.
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7.15. Valec zvedaci / Hebezylinder / Lifting cylinder
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Kusovnik / Stiickliste / Piece list -
Valec zvedaci / Hebezylinder / Lifting cylinder
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7.17. Napinani/ Spannung / Tensioning

=
()
fam)
=
= o
==} _
2| |2
©w— .
©
o | Z|°
P=
1230 ["s}
T2
o~ |—
o | =
oS | L.
s |
> |lo
S| =
— |3 -
o |3 -
N | =
-—| = [+
w| 5 |-
f =0 e ol
o|T|w
~ o=

NAZEV SESTAV
NAP INAN|

112




Kusovnik / Stuckliste / Piece list -
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7.19. Vedeni pasu/ Sagebandfiihrung / Belt guide

-
()
P=
=
AN O (o)) =| |2
= Sea - « 2l e
N N g= I
g
ol -
(oo
s |[SI°
< 3] L«
X S |<<|o|--
z -
£ ..
’ -Q n;<.{> —
\ X\ g> |
— ¥ =
3=3 =
—— = = o
=m = oN | ||
—— —— — ||+
[~ 1Bl
= [ | =
olo|w
® =|o|=

NAZEV SESTAVY
VEDENT PASU

13

18

27

17

/ @ ® @ N

/@ @N

& &

(&7
© © W= ~

-—

114




Bowmar

Kusovnik / Stuckliste / Piece list -

Veden

7.20.
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7.21.

Vodici kostka / Fiihrungsklotz / Guiding cube 1

8
NAZEV SESTAVY CISLO SESTAVY STROJ
KOSTKA VODICI 2001.Y610-100 |INIS/6
Konstruoval: MUSIL
ﬁ Datum: 03. 03.2010
** [Meritko: |:2
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Vodici kostka / Fiihrungsklotz / Guiding cube 1
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7.23.

Vodici kostka / Fiihrungsklotz / Guiding cube 2

-’
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NAZEV SESTAVY CISLO SESTAVY STROJ

KOSTKA VODICI 201.Y610-200 |INS/6
Konstruoval: MUSIL
ﬁ Datum: 03. 03.2010
** [Meritko: |:2

118




Bowmar

Kusovnik / Stuckliste / Piece list -

7.24.
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7.25. Konzola / Konsole / Console

STROJ
N6 40

[2.2010

201.N602-000
MUSTL
22.
9:100

CISLO SESTAVY

Konstruoval:

Datum:
Meritko:

NAZEV SESTAVY
BoMAR ...

—I 20 Manual version:  1.30/Feb. 2013
Manual rev.: 1



Bunssowqy/2z1s o015/ J3WZOY (UOILISOd J3p SWON/2 b1 4 SwWnjop/Ayzojod ASZON (JOWWNU||9LSa0/JOqUNU J3pIO aSpYdING/0[S1I 1d0UpalqQ
CUOTLISO4/UOLEISOd/(10d) 9>1204 foddnubnpg J4op WDN/ 1L A|quossy/AADESOS ARZDN (UOISJUIA/UOISIIA/ (T 4OA) 2zda) foddnibnog Jep Jawwnp/A|quasse Jo Jaquny/AADISeS OS]

Bowmar

VAONIOVZINS 1108 21761 GZEWZ/064 €00 04L 66 O40ZNOdXE ONISNYZ ™ |

121

Kusovnik / Stlickliste / Piece list -
Konzola / Konsole / Console

7.26.
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7.27. Rozvadéc / Verteiler / Distributor

STROJ

[1.01.2010
[7:100

201.6030-400 [EX520

Konstruoval: RYSAVY

CISLO SESTAVY
Datum:

Meritko:

NAZEV SESTAVY
ROZVADEC
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7.29. Sloup/Saule/Pole 1

201.Y602-050 | IN640

Konstruoval: MUSIL

Datum:

[9. 03.2012
[3:100

Meritko:

anual

version:  1.30/Feb.2013

rev.:
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Sloup / Saule / Pole 1
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Sloup / Saule / Pole 2

7.31.
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