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EC Declaration of Conformity

1) We 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; Transverse 610.440 DGH

Serial number: ..

Manufacturer: BOMAR, spol. sr.0., Tézebni 1236/1, 627 00 Brmo

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, cooling
system, el. switch board with control panel.

Hydraulic YES [ No [ Control system YES N0 []

Technical data: Cutting rate 20-80 m.min'1, cutting angle from - 60° to 60°
Taotal dimensions in mm (Ixwxh) 2560x1520x1450
Supply voltage 3x400 V TN-C-5/3x400 V TN-C)/3x230 TN-C/1x230 V TN-C
Tatal power requirement 5,2 kWA, weight 1007 kg

The applied decrees of governments: No. 176/2008 Coll. (Directive 2006/42/EC)
No. 616/2006 Coll. (Directive 2004/108/EC)
No. 17/2003 Coll. {Directive 2006/95/EC)

The applied harmonized standards,

National standards and technical specifications: GSN EN 1SO 12 100-2:2004, SN EN 13 898+A1:2009,
GSN EN ISO 13857:2008, &SN EN 982+A1:2008, SN EN 61000-6-2 ed. 2:2007,

CSN EN 61000-6-4:2002 ed.2:2007, CSN EN 60204-1 ed 2:2007

The product is safe on condition of the common and determined usage.
The conformity judging was performed according to §12, par. 3, let. a), of the Law no. 22/1997 Coll. as amended

2) 9 The declaration of conformity was cartied out in the cooperation with the TUV SUD Czech s.r.0, Novodvorska 994, 142 21
Prague 4 — Czech Republic, Identification number: 63987121 - Inspection body no. 4002

The inspection certificate no . 01.122.123/08/07/02/0 was issued. R, spol. S 1.0
B a1 0 B2
Czach Fé&'g&?ﬁ
g’lgi::azaamw
Yt -
Alfred Pichlmann, Managing Director
Point of issue, datum Name and function Signature

of the responsible subject

1] Mame, address and identification number of the subject issuing the confommity declaration (producer of importer)
2} The autharized or accredited body co-operating on the conformity judging

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

buyar) then EC declaration loses validity.
EC Declaration of conformityis 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 Transverse 610.440 DGH is determined for cutting and shortening of
rolled bars and drawn bars and profiles from steels, stainless steels, non-ferrous metals
and plastics with cutting angle from -60° to 60°.

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

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

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

Protective suit and personal safety

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

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

Attention!

Gloves you can use only at working material replacement
(saw band)! The machine and accessories must be inactive!
If the machine is running, you must not wear gloves! It is
dangerous, because some parts of the machine can catch
gloves!

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

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

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

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

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

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

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

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

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

e 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 Checkat least 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.

o 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!

10
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1.4.1.

1.5.

1.5.1.

1.5.2.

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

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

Do not remove or do not lock the limit switches or safety equipments! Any use of the
saw, accessories or machine parts other than that intended by the BOMAR, spol. s r.o.
company is not permitted. The guarantee on this product will be afterward lost and
BOMAR, spol. s 1.0. takes no responsibility for caused damages.

Safety notes for the servicing and repairs on hydraulic unit

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

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

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

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

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

Safety machine accessories

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

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

Total Stop

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

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

Saw arm cover

If the cover is opened during operation, the limit switch is opened and the band saw is
stopped. The band saw is not possible to start in set mode.

The band saw is stated to the operation, when the cover is closed!

11
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1.5.3.

1.5.4.

1.6.

1.6.1.

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.

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

Saw band 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!

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

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.

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

12
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1.7.

v s v

Umisténi Stitku stroje /
Maschinenschild position /
Position of machine label

i

Stitek stroje
Maschinenschild
Machine label

13



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

NSS
Nebezpedi stlaceni svérakem + *

Pressunggefahr
Crushing hazard by vice

PO:

Noste pevnou pracovni obuv
Tragen Sie Sicherheitsschuhe
Wear fixed protective shoes

CZ:

Piecist navod k pouZiti
Bedienungsanleitung lesen
Read the operating instructions
OBS:

Noste ochranné bryle a sluchatka
Tragen Sie eine Schutzbrille und
Gehdrschutz

Wear protective googles
and|headph0nes

POZOR! Pred uvedenim do provozu Iﬁl‘.}@b I

nutno demontovat zajisténi ramene! <
VORSICHT! Vor Inbetriebnahme
die Rahmensicherung demontieren! PO =
ATTENTION! Before using the machine, | ®

dismantle the saw frame lock! i :
> I

0 e

Nebezpedi fiznuti
Schnittgefahr
Cutting or severing hazard

[e]e]

SP:
Smér pohybu .
Bewegungsrichtung 1

Direction of motion

- - \

NR: I:*/7 o

Nebezpeti zachyceni / a0

3 ) ) i Dﬂ_
Erfassunggefahr @3 E

Tramping hazard

POZOR! Pfed uvedenim do provozu A - b . /L'm [
nutno demontovat zajisténi svéraku! !
VORSICHT! Vor Inbetriebnahme die
Schraubstocksicherung demontieren!
ATTENTION! Before using the machine,
dismantle the vice lock

Stitek stroje
Maschinenschild

Machine label

1 4 Manual version:  2.20 /Nov.20133
Manual rev.: 2



Bomar

/. Machine
documentation

15



Bomar




2.1. Technicka data /
Technische Daten /
Technical data

Hmotnost stroje / Maschinengewicht / Machine weight:

e Hmotnost/ Gewicht/ Weight

Rozméry stroje / Maschinengréf3e / Machine size :

e Délka/Lange/ Lenght

o Sitka/ Breite / Width

e \Vyska/Hohe / Height

Elektrické vybaveni / Elektrische Ausriistung / Electical equipment:
e Napdjeni/ Versorgungsspannun / Supply voltage

e  Prikon / Gesamptschlusswert / Total Input

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

Akusticky tlak / Schalldruckpegel / Acoustic pressure:
e Transverse 610.440 DGH
Pohon / Atrieb / Drive:

e Typ/Typ/Type

1007 kg

2560 mm
1520 mm
1450 mm

~3x 400V (230 V), 50Hz, TN-C-S/TN-C
52 kW

16 A

IP 54

Lyequ=73 dB

MDERAXX-100-32J

e \ykon/ Leistung/ Output 3kw
e Jmenovité otacky / Motornenndrehzahl / Nominal speed 1420 min”
Hydraulické zatizeni / Hydraulikeinrichtung / Hydraulic equipment:
e Typ/Typ/Type 870-1394
e \ykon/ Leistung/ Output 0,5 kW/4 MPa
Chladici zatizeni / Kiihlmiteleinrichtung / Cooling equipment:
e \ykon/ Leistung/ Output 0,05 kw
e Obsah nadrze / Volumen vom Kiihlmittel / Capacity 401
Rozmér pésu / Sdgebanddimension / Band size:
5200%34 (32)x1,1 mm
Rezna rychlost / Schnittgeschwindigkeit / Cutting speed:
20-90 m/min.
Rezné rozsahy / Schnittbereiche / Cutting size:
L60® R60° i
(607 (+607) |
La5° Ras® |
(459 o (459 i
0° @440 mm 610x440mm | 610x440mm i 440x440 mm
45°R 440 mm 500x190 mm 360440 mm 420x420 mm
45°L { @440 mm 510x180 mm 460x300mm i 390x390 mm
60°R 2330 mm i 330x170mm 170440 mm 300300 mm
60°L &350 mm 350x170 mm 330x310 mm 310310 mm

Level of acoustic pressure:

Equivalent level of acoustic pressure A (noise) at operator position are L, =73 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
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Popis /

2.3.

Beschreibung /
Description
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2.4. Transportation and stocking

2.4.1. 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.

e Keep a safe distance from the machine during the transport.

e Temperature of the air from -25°Cto 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.

2.4.2. Transport and stocking preparations

Close the vice and thoroughly oil all blank surfaces.

Lower the saw frame to the lowest position.

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

Fasten all loose parts securely to the machine.

Pack and 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.

2.4.3. 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.

[t is forbidden to handle the machine any other way, than it is written in this operating
instructions, the machine can be damaged.

2 O Manual version: ~ 2.20 /Nov. 20133
Manual rev.: 2
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2.4.4. Transportni schéma/
Transport schema /
Transport scheme
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2.5. Activation

2.5.1. 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.

Attention!

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

2.6. Band saw unpacking and assembling

Remove the packing from the machine and unpack all parts.

Attention!

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

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

Picture How-to

Saw frame blocking:

. Dismantle the saw frame
blocking from the
machine before band saw
operation.

. Store the holder and
screws! Install the saw
frame blocking on the
machine for band saw
displacement! You can
avoid the saw frame
damage.

Vice blocking:

. Dismantle the vice
blocking from the
machine before band saw
operation.

. Store the holder and
screw! Install the vice
blocking on the machine
for band saw
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displacement! You can
avoid the vice damage.

2.6.1.

2.6.2.

2.6.3.

Assembly of the draining
metal plate

e  Screw on the draining
metal plate to the
pedestal.

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 — Transverse 610.440 DGH - 1007 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.

First run of the power pack
Before the first run check:
e The direction of the Pump, while run the power pack for max. 2seconds.

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

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

e Wiring matches with electrical and hydraulic diagrams

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

e the hydraulic accumulator with nitrogen gas to the specified value
e aux.elements work right (thermometer, level gauge, heater)

First run (Attention — working pressure on securing valve is set by producer in
accoring the hydraulic diagram):

e Inthe shortintervals activate an electric pump

e check for leaks and noise
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e  Bleed the hydraulic circuit
e if possible, test the circuit function with minimum load
e testthe electrical equipment

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

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

e After multiple start-up.

2.6.4. Filling the reservoir with hydraulic oil

QOil regulations and recommendations of the manufacturer in the technical
documentation (appendix) are to be carefully observed. For standard power packs we
recommend the oiltype OH-HM32 (DIN 51524) of all known oil manufacturers.

Power packs have to be filled up with clean, pre-filtered oil! The purity of the hydraulic
fluid must correspond to the class 10 NAS 1638 (reachable with filter § =75)!

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

The maximum oil level will be shown on the upper marking at the dipstick or the sight
level glass. Overfilling has to be prevent. The maximum filling rate of 15 I/min shouldn’t
be exceed.

24




Bowmar
2.6.5. Kotevni plan/
Verankerungsplan /
Grounding plan
13581
i Privad
i elektrické energie
Enrgiezuleitung
Power supply
\
2N [
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Pfipevnit k podlaze!
Anbringen!
Attach to the ground!

Kotvici material / Verankerungsmaterial / Grouding material

+4x Hmozdina / Dibel / Plug - @12 mm
- Vrtano do hloubky / In die Tiefe gebohrt / Drilled to - 100 mm
+ Srouby / Schraube / Screws — 4xM12

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)

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

+£10mm/1m
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2.7. Electrical connection

Attention!

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

Electrical parameters of the machine:
e Service voltage: ~3%400V, 50 Hz, TN-C-S
e Total input/ Max. fuse: 52kW /16 A

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

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

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

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.

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

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

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.

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.
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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.
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2.9.

2.10.1.

2.10.2.

Attention!

When you connect the machine to the electrical network

observe correct connection of all phases!

ENGINE IN IN HYDRAULIC AGGREGATE CANNOT BE OPERATED

WITH REVERSE TURNING MORE THEN 10 SECONDS!!! @

Check machine function

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

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

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

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

Saw band

Refit the saw band cover only after you have installed and tightened the saw band. %
Saw band size -~

5200%x34 (32)x1,1T mm

Selection of the saw band tooth system

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

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

BOMAR 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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Tables for teeth selection

SHAPED MATERIAL (D, S = mm)
Dp Dp Dp Dp
s s \J 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 5" equates to 2x5). In table, there are tooth systems constant and variable.
Size of the Tooth system (Z,Z)
wall Outer diameter of the profile D, [mm]
S[mm] 20 40 60 80 100 120
2 325 24S 185 185 145 145
3 24 S 18S 14 S 14S 10-14 S 10-14S
4 24S 145 10-14S 10-14 S 8-12S 8-125
5 18S 10-14S 10-14 S 8-12S 6-10S 6-10S
6 185 10-14S 8-12S 8-12S 6-10S 6-10S
8 14S 8-12S 6-10S 6-10S 5-8S 5-8S
10 - 6-10S 6-10S 5-8S 5-8S 5-8S
12 = 6-10S 5-8S 5-8S 4-6K 4-6K
15 - 5-8S 5-8S 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 o 2 = o o 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 10-14 S 10-14S 8-125 6-10S 5-8S 5-8S
3 8-12S 8-12S 6-10S 5-8S 4-6K 4-6K
4 6-10S 6-10S 5-8S 4-6 K 4-6K 4-6K
5 6-10S 5-8S 4-6K 4-6 K 4-6K 3-4K
6 5-8S 5-8S 4-6K 4-6 K 3-4K 3-4K
8 5-8S 4-6 K 4-6K 3-4K 3-4K 3-4K
10 4-6 K 4-6 K 4-6K 3-4K 3-4K 2-3K
12 4-6 K 4-6 K 3-4K 3-4K 2-3K 2-3K
15 4-6 K 3-4K 3-4K 2-3K 2-3K 2-3K
20 3-4K 3-4K 2-3K 2-3K 2-3K 2-3K
30 3-4K 2-3K 2-3K 2-3K 14-2K 14-2K
50 2-3K 2-3K 2-3K 14-2 K 14-2 K 14-2K
75 - 2-3K 1,4-2K 14-2K 14-2K 0,75-1,25K
100 o = 14-2 K 0,75-1,25K 0,75-1,25K 0,75-1,25K
150 - - - 0,75-1,25K 0,75-1,25K 0,75-1,25K
200 - - - 0,75-1,25K 0,75-1,25K 0,75-1,25K
SOLID MATERIAL (D = mm)
D D . D | D D
Constant tooth system Variable tooth system
length of the cut D tooth system (Z,Z) length of the cut D tooth system (Z,Z)
to 3 mm 32 to 30 mm 10-14
to6mm 24 20-50 mm 8-12
to 10 mm 18 25-60 mm 6-10
to 15 mm 14 35-80 mm 5-8
15-30mm 10 50-100 mm 4-6
30-50mm 8 70-120 mm 4-5
50-80 mm <] 80-150 mm 3-4
80-120 mm 4 120-350 mm 2-3
120-200 mm 3 250-600 mm 1,4-2
200-400 mm 2 500-3000 mm 0,75-1,25
300-800 mm 1,25
700-3000 mm 0,75
3 O Manual version: ~ 2.20 /Nov. 20133
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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 (button 3- control panel of the
band saw).
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3.2. Control panel

9
8
7
6
5 O
=
—
1
2
L
‘
L
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3.2.1. Control panel description

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

2 Control buttons / numeric keypad

: No function

+{Ol+
No function

+ob

ke Clamp / release vice

In manual cycle pressing and holding the button allows you to release pressure or clamping vise.
Ralad

> Cooling system selection

Cooling with Microniser (optional cccessories)

ﬁ 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
l 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.
—n
S No function
S
0
o

| Turn on / off the band drive

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

I Turn on/ off the hydraulic circuit

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

3 Safety circuit
i Switch on the safety circuit by pressing button.
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Button START - Switch on the semi-automatic cycle
i After pressing the button will start the cutting cycle

.................. . J0B0C0O0NBOCNOONBNTNENNHOTNCNNHOTNCNNBOTNCNNHOTNCNNHOTNENNHOHNCNNCOHNHNNEOHNHNNEOHNCNNNOHNENNNOHNONNNOHNONNNOHNONNNOHNNNNBONNCNNNOCNCONCONNCNNCOCOCTNNOCNCONNONOCNNCOC000000000

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

.................. LTSRS PRV RSP HS RN SRR ——

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

.................. LRSSV RSN HS RN RS E MR ———

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

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

9

Notice: If you keep closing the throttle valve too tightly, the valve seat may wear off which causes its
i 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.

MASTAVENT PARAMETRU
<@» HRASTAL.

Reset to 0 a display showing angel on console by pressing F2.
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SERVIS

After pressing the F1 functional key can be set servis parameters that are password

protected (947).

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

On display

Descriptiom

ed correct.

Blade speed correction

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

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

Sensor
Display variable sensor arm
(optional accessories)

Use to check the functionality of the
sensor on the arm

Read only
F1 go back, F4 next menu screen

Vice clamping time
Watch vice clamping time in ms.

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

The type of machine.

Display the machine type

(the value set by the manufacturer)
Read only

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.

tting
SETUP

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

On display Description

Finish of cycle

e Atthetop —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 to able / disable the upper
vice in the cutting process

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

Vice opening time
e Watch vice opening time in ms.

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

40 Manual version: ~ 2.20 /Nov. 20133
Manual rev.: 2



Bomar

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  F1go back, F4 next menu screen, F2
enter value

Language
e Choose menu language

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

Displaying of speed

e  Displaying of band speed according
to the selected units
(m / min or ft / min)

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

Error Information

SAFETY BUTTON

xeld Saffety button (pos. 3 on kontrol panel) is
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

b
2. Open the vice by pressing button L6

>l
3. Clamp material to the vice by pressing button |9

-+

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. Set the maximal height of saw arm by .

If arm height was not set the screen below appears .

Set the initial
point of arm

<0K>

=3

Press button F4 and then set the position of arm by buttons and L&

and confirm by pressing F2.

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 9).

Attention!

Press button ,6“ (STOP of semi-automatic cycle). In risk of
injury or damage of the band saw, press the emergency
button TOTAL STOP “7"!

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

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

Remove the blank ((cut off a piece of material).
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9. You can repeat whole process.

3.5.2. Cycle breaking
» 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.

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.

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.
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3.6. Cutting speed adjustment

Speed of the saw band is possible change from 20 to 90 min™ using the frequency
convertor. You can effect to adjusting speed of the saw band following.

Picture How-to

1. Turn the switch 18 to the position G (semi-
automatic mode).

2. Press button 2 to switch on the drive of the
saw band.

3. Usethe frequency convertor 22 to adjust a
requested speed of the saw band. Saw band
speed is depicted on the display

3.7. Angular cut setting
The cut angle is possible set from -60° to +60°.

1. Lift the saw frame.

utahnout
festziehen
tighten

povolit
I6sen
loosen

2. Loosen the securing lever of the console and set the desired cut angle. Setting cut
angle is depicted on the display over the securing lever.

3. Tighten the securing lever of the console.

4. Shift the vice according to setting angle of the cutting. Shift the vice to the right
for angle of the cut, which is less than 0°, shift the vice to the left for angle of the
cut 0° or for angle of the cut, which is bigger than 0°.

angle < 0° angle 2 0°

Bomar
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Set the saw frame to the position 0° and press button
zeroizing of the angle (on the distribution box under the
main switch) after main switch starting of the machine.
Angles admeasurement is secured.

3.8. Optimal adjusting of the guide cubes span

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. Release the lever of the left listel and move left part of the guide
apparatus so that the left guide cube edge is as close to the cut
material as possible.

2. Lower the frame to the lower position and check the position of the
guide cube towards vice loading area. The guide cube must be a
distance of at least 10 mm from the vice loading area.

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

3.9. Cutting pressure adjusting

The band saw Transverse 610.440 DGH is equipped with automatic down-
feed regulator on both guiding cubes.

Adjusting the down-feed regulator is performed with regulating wheel on
the guiding cube. Screw on the wheel, the pressure is increased. Screw off
the wheel, pressure is lowered.

Picture How-To

1. One visible neck — Solid material over
@300 mm.

2. Two visible necks — Solid material to
@100 -300 mm.

3. Three visible necks

. Pipes and shapes material with surface
from 10-15 mm.

. I-shaped material from 200-500 mm.

. Solid material to @100 mm

46 Manual version: ~ 2.20 /Nov. 20133
Manual rev.: 2



Bomar

Picture How-To

4. Four visible necks

e  Pipes and shapes material with surface
to10 mm.

. I-shaped material to 200 mm

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

e Do not hold the material for clamping material to the vice! The vice can cause
injury!
3.10.1. Handling agent selection

e Use the strong handling agents to lift and transfer the material!

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

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

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

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

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

3.10.3. Bundle material cutting

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

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

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

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

Square material bundle:

Attention:

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

Saw band dismantling

1. Drive the saw frame by pressing button — ,Raise saw frame “into the top position.
If the saw band is breaking, press buttons ,Raise saw frame” and ,Start of
aggregate hydraulics”.

2. Release the securing lever of the left guiding cube holder and whole left part of
the guiding including left cover move to the right.

3. Dismantle left cover of the saw band. The cover is fastened by plastic-headed
screw.

4. Loosen locks on the rear cover of the frame and lift it to the up.

Bomar
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5. Tighten the screw on both guiding cubes. The saw band is released in the guiding
cubes.

6. Loosen the saw band stretching by means of the screw. The saw band is possible
remove from the wheels.

7. Remove the saw band from wheels.

8. Carefully remove the saw band from the guide cubes.
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4.2.

Saw band installation

1. Before installation clean all track wheels and guide shoes thoroughly, removing all
traces of chips and dirt.

2. Install the saw band to both guiding cubes. Make sure the saw band lies on both
track wheels and it is pushed all the way to the top.

3. Insert the saw band on both guiding wheels. Make sure the rear part of the saw
band suits to the edge of the wheels.

4. Stretch the saw band by means of the screw so it does not fall from the wheels.

Bomar
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5. Release the screw on the both guiding cubes so it was possible by saw band move
in the guiding cubes.

6.  Close the rear cover of the frame.

7. Install left protective cover of the saw band.

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.

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

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

4.3.1. Saw band stretching
For saw band stretching use Tenzomat — Special accessories

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

1. The saw band must not fall from the wheels after setting.
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2. Install the Tenzomat on the saw band and secure it with screws

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

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

5. Close cover of the saw band.

4.4. Saw band run adjustment on stretching wheel

Saw band run on the stretching wheel must be regularly inspected. The inspection has
to follow every saw band replacement.

4.4.1. Saw band run inspection

If the run is not correct, the following problems may occur:

e  The saw band falls off the wheel — The saw band and protective cover can be
damaged.

e The saw band runs on the wheel rim - The saw band and wheel rim can be
damaged

1. Start and stop saw band drive.

2. Stop the main switch!.
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4.5.

4.4.2.

3. Open rear cover of the saw frame.

4. Check saw band placing on the wheels.

e [fthe distance of the rear part of the saw band from wheel rim is 1 mm, setting is
right.

e [fthe distance is bigger than 1 mm, or the saw band runs on the wheel rim, saw
band run must be set.

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 rim is 1 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.

Limit switch setting of the saw band stretching

When the saw band is replaced, the saw band stretching must be checked by means of
the TENZOMAT. Set the limit switch of the saw band stretching.
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4.6.

4.7.

1. Screw off the cover of the saw band stretching.

2. Release nut and screw the limit switch screw, until the screw is unfastened.

3. Screw the screw towards the switch, until the switch is not clamped. Secure the
screw with nut. The limit switch is set.

Guide cubes adjustment

The guiding cubes are set from the manufacturer. Cubes are secured with two pins. It is
not necessary to set the guiding cubes all the while of the lifetime.

Hard metal guides adjustment

Hard metal guides adjustment is one of the most important criterions which influences
cutting accuracy and saw band life. Therefore, it is essential to check regularly that hard
metal guides adjustment is correct.

1. Release the screw. The screw holds the guide in the guiding cube. Make sure, that
the guide of the hard metal does not falls

2. Press the guide on the saw band by tighten three screws. Check, if the hard metal
guide does not put up to much resistance against the movement of the band. As soon
as it is possible to move the band without resistance (and between saw band and the
guide is not width) the hard metal guides are adjusted.

3. Tighten the screw. The screw holds the guide in the guiding cube. Make sure, that
the guide is not damaged

Bomar
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4.8.

4.9.

Make sure that the hard metal guides do not put up to much resistance otherwise the
lifetime of the saw band and drive decreases.

Saw frame lower stop position adjustment

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

A
1. Lift the saw frame to the top position.
2. Release the nut of the screw and set it to the desired value.
3. Secure the screw with nut.

4. Set the limit switch of the saw frame lower position.

Limit switch of the saw frame lower position adjustment
If the lower stop of the saw frame was set, the limit switch must be set again.
Check setting

Lower the saw frame to the bottom position. If the saw frame is on the lower stop and
the limit switch was responded, the limit switch adjustment is right. If the limit switch is
not right, it must be set.

Limit switch setting

1;_“.‘ s

1. Release the nut of the stop screw of the switch and screw the screw.
2. Lower the saw frame to the lower stop and start saw band drive.
3. Screw off the stop screw of the switch, until the saw band drive is not stopped.

4. Secure the screw with the nut and check limit switch adjustment again.
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Adjustment of the securing cube of the turning lever

The securing cube is adjusted right from the manufacture, but if the saw frame is not
secured, the securing cube must be adjusted. Check the functionality of this cube
regularly; if the console is not fastened correctly, inaccuracy may occur.

1. Release the fixative screw of the securing lever. By lever is possible to move.

2. Turn by lever to the left side to the stop and fasten the fixative screw again.

3. Secure the console by lever and carry out the inspection.

If the adjustment is correct, the saw frame cannot be turned around.

Pressure switch adjustment

Be careful for working on the hydraulic system!
In hydraulic system stays residual pressure after hydraulic
aggregate stopping!

If you want to set the pressure switch, you must screw off the hydraulic aggregate from
the pedestal and pull up if from the pedestal.
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e The pressure switch is in the block of the hydraulic aggregate.

e Pulloff the elastic cover of the pressure switch (carefully — outlets must not be
broken).

e Setthe sensitivity of the pressure switch by means of the screwdriver.
e Turn by screwdriver to the left, the sensitivity is bigger.
e Turn by screwdriver to the right, the switch will be clip with higher pressure.
Check limit switches adjustment:
o Theviceis clamped - The pilot lights of the control system are lighted.

o Theviceis opened - The pilot lights of the control system are not
lighted.

o Theviceis on the move — The pilot lights are not lighted, they are not
winked.

e Return the cover on the pressure switch after adjustment.

4.12. Pressure adjustment of the hydraulic system

Be careful for working on the hydraulic system!
In hydraulic system stays residual pressure after hydraulic
aggregate stopping!
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Remove the screw on the block of the pump. Screw on the manometer in place of the
screw (thread G1/4") with range 0 - 60 bar.

Switch on the machine; turn the switch with the key to the
position ,set mode”.
Work extremely carefully now!

1. Release the nut of the adjusting screw.

2. Setthe pressure by means of the adjusting screw and manometer.
3. Ifthe pressure is adjusted, tighten the nut.
4. Switch off the main switch of the machine.

5. Dismantle the manometer and screw on the stopper to the slot.
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4.13. 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. Lift the cover of the saw frame.

2.

3. The brush must touch with teeth of the saw band.

@)

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

4. Tighten the screws on brush holder after brush adjustment.

4.13.1. Adjustment of the cutting pressure regulation

Set the body of the regulation by adjusting handle. It is under the handle. Set it on the
second groove. There is visible one neck (pos. 1, 2).

Screw the stopper screw to the maximum, or the valve will be blocked (pos. 3).

Now the frame can be freely moved up only, because the saw frame movement is
blocked with the governing valve.

Press button , saw frame down , screw on the setscrew.

Screw in the stop screw as long as you reach the optimal speed of the frame sinking.
Optimal speed of the frame sinking is between 35 sec.

Secure the adjusting screw by means of the nut after reaching of the sinking speed.

Switch on the engine of the drive and check speed of the saw frame sinking again.
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4.13.2. Adjustment of a throttle valve

1. Switch off the machine by its main switch. Let the sawing head down at the
bottom. Close the throttle valve gently.

A

2. The worm screw (pos. A) must be next to the stop (pos. B), when the valve is
closed.

3. Otherwise, you must loosen the worm screw, lift the plastic knob and close the
throttle valve to the maximum. Next loosen the worm screw and take off the
plastic knob. Put it back so that the worm screw must be next to the stop while
the valve is closed. Then tighten the worm screw again.

4. Turn the machine on and test the down-feed control.
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4.14. Cooling agents and chips disposal

The quality of the cooling

agent will deteriorate due to: IO RN EONELS

If the solution is too strong:

use of contaminated water

. corrosion protection is .

) ) diminished
impurity

. lubrication decreases

outside oil contamination
(hydraulics, gears) .

high operating temperatures
lack of air circulation

wrong concentration

microbial attack is more likely

the cooling ability is decreased
foam behaviour increases
emulsions stability deteriorates

sticky residue develops

4.14.2.

* According to manufacturers’ instructions

Chips disposal

4.14.1. 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 daily visually 100 low after concentration check, refil
with water or emulsion
too high refill water
Concentration daily refra;tometer 9 hw )
densimeter too low refill base emulsion
Smell daily by sense of smell unpleasant smell good ventilation, add biocides
or renew coolant
surface cleaning, fix leaks, add
o . visible oil leaks, biocides or fungicides, or
EEnTEL daily by sense of smell sludge fungi coolant renewal after added
system cleanser*
visuall TR -
Corrosion- when . y insufficient corrosion test stability, if necessary
- chip test . increase concentration or pH
protection necessary protection
Herbert-test value
Stability when refractometer oiling add cpncentrate, enquiries to
necessary supplier
. when . too much foam, foam : avoid aeration, increase water
Foam reaction shaking test : A
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  Filla watertight container with the chips! Be careful that the container does not
leak, because even after a long dripping time, they still contain coolant residue.

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

4.15.1. 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
Transverse 610.440 DGH Shell Tivela S 320 1,81
Swarf conveyor Shell Tivela S 320 00751
Comparative table of the gearbox oils
Viscosity grade
Manufacturer
1SO VG 100 ISO VG 220 1SO VG 320
BP Energol GR-XP 100 Energol GR-XP 220 Energol GR-XP 320
Alpha SP 100 Alpha SP 220
Castrol
Alpha MW 100 Alpha MW 220
Reductelf SP 220
EIf Reductelf SP 100 Reductelf SP 320
Reductelf Synthese 220
Esso Spartan EP 100 Spartan EP 220 Spartan EP 320
) . Mobilgear SHC 220 .
Mobil Mobilgear 627 . 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

4.15.2. 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:

Manufacturer Type of the lubricant grease
BP Energrease LS - EP
DEA Paragon EP1
FETT EGL 3144
Esso Beacon EP 1
Beacon EP 2
FINA FINA LICAL M12
Microlube GBO
Kltber
Staburags NBUSEP
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Manufacturer Type of the lubricant grease

Isoflex Spezial

Optimol Optimol Longtime PD 0, PD1, PD2
Shell Aseol AG ASEOL Litea EP 806-077
Texaco Multifak EP1

4.15.3. Lubrication

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

Lubrication place Lubrication

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

4.15.4. 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
agp 05046 ma  ihidwoldeHD
el Vitam GF 46 Kiber Yomoratipas
N | Avilub RSL 46 {Hungay  iHdokomolPds
Berzina £ OH-HM 46 ‘Mobil  iMobilDTE2S
o { Energol HLP 46 : Talpag
Bugaia  MX-M/46 Polnd  ihydol30
Castol Hyspin AWS 46 Waepr
Cepo Mogul HM 46 30
oA  Astron HLP 4hy6 TelusOilde
woo  Effolna 46 SSunvis8A6WR
o Nuto H 46 RandoHDB46
Fam : HD 5040 UlmamaxAW4e
O { Hydran 46 grm—_“wswww"
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4.15.5. Hydraulic unit service

After 50 hours working time, or the latest 3 month after the first run, the first service
should be carried out. This includes:

e checking off all screws and connections, fixing points, tubes and hoses for leakage
e  Cheb hydraulic oil level
e During time of duty the oil temperature shouldnt exceed 60-70°C

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

e Checkthe adjustment of working pressure

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

. three six
Interval daily weekly monthly monthly monthly annually
Hydraulic fluid
Level - ° - - - -
Temperature - . - - - -
Condition 3 = o - - -

Change interval _ - - - -

Filter
Change interval

Other checks
External Leakages ° - - : i :
Contamination . - = = - -
Damages o o - - - -

Noise-(level) . - - - - -
Gauges

4.15.6. Hydraulic oil level check

Pull up the gauge and check the state of the oil. The oil level must be situated between
water-glas.
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4.17.
4.17.1.

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.

Machine cleaning

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

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

e Loading surface of the vice.

Worn pieces replacement

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

1. Remove the hosepipe leading to the cooling agent and dismantle saw band and
saw band guiding cube.

2. Fasten the guiding cube to the vice. Release clamping screws of both hard metal
guides and remove them.
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3. Screw out the adjusting screw of the adjustable hard metal guide.

4. Screw out the adjusting screw of the adjustable guide as far from the guiding
cube so that it is not possible to see it from the inner side.

5.

6.

7. Install the cube on the holder and connect the cooling.
8. Adjust hard metal guides.
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4.17.2.

Pushing bearing replacement

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

The bearing condition is possible discover, on the cube from the bottom side, for a
better inspection is possible put out the holder of the bearing from the cube.

If the bearing is worn, there is a visible channel on it.

Bearing replacement

Disconnect the hosepipe from the cooling agent supply, screw off the cutting pressure
regulation. The gripping assembly regulation should stay connected to the hydraulic
system. Dismantle the guiding cube of the saw band.

1. Fasten the guiding cube to the vice by means of the wrench no.3, release fixative
screw of the bearing holder.

2. Take out the bearing holder from the guiding cube.
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3. 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.

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

5.

6. Fasten the holder to the vice.

Attention:
The vice has aluminium jaws, eventually, there has to be an
aluminium agent to protect the pivot from damage.
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7. Insert the bearing and washers and return the pivot to its original place.

8. The pivot may not extend past the holder, otherwise, the bundle gripping
assembly regulator gets worse.

9. Insert the holder to the guiding cube and fasten it by means of the screw and
wrench.

10. Install the cube on the holder of the guiding cube, fasten cutting pressure
regulation and connect cooling distribution.

11. Set the guiding cube, hard metal guides and cutting pressure regulation.

4.17.3. Saw band guiding pulleys replacement

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

Attention:
Guiding pulleys must be replaced together on both guiding
cubes!

1. Dismantle the saw band.

2. Disconnect the hosepipe from the cooling agent input, screw off the cutting
pressure regulation.

3. The gripping assembly regulation should stay connected to the hydraulic system.

4. Dismantle the guiding cube of the saw band.
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5. Tighten the guiding cube to the vice and dismantle both eccentrics with bearings
following way.

6.  Screw off nuts from the eccentric by means of the wrench no.14 and wrench
no.16.

7.

9. Pull up the eccentrics from the cube.
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10.  Change both bearings and other worn parts.

11. Install eccentrics to the cubes.

12. Insert washer on the shorter eccentric and insert ring on the longer eccentric.
Further add both eccentrics of bearings and attach them to the eccentrics with
the help of a pipe.

Attention:
Do not forget the eccentrics’ position in the cube.

13.  Shorter eccentric is located on the side of binding screws of the guide cube.

15. Screw on the securing nuts on the eccentrics by means of the two wrenches.

16. Insert piece of the saw band to the guiding cube (c. 15 = 20cm).
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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.

Remove the testing piece of saw band from the guide cube and attach the guide
cube on the machine; adjust it.
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4.17.4. Round 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. Setthe brush to the saw band

4.17.5. Stretching wheel replacement

1. Dismantle the saw band.

2. Screw off the screw and take down the washer.

3. Pull off the wheel from the shaft by means of the three-armed puller. If bearing
stayed on the shaft, pull off it too

7 6 Manual version: ~ 2.20 /Nov. 20133
Manual rev.: 2



Bomar

4. Check score of the bearings of the stretching wheel and replace them for new.

5. Clean the shaft and grease it with oil. Insert retaining ring to the groove.

6. Install bearing on the shaft and move it to the retaining ring. Insert the distance
ring on the shaft and move it to the bearing.

7. Insert the retaining ring to the hole in the wheel.
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9.  Put the wheel on the shaft and screw on the preparation to the wheel stretching
to the hole in the shaft.

10. Pull on the wheel on the shaft.

11. Screw on washer and screw back..
12. Install the saw band. Wheel replacement is ready.

4.17.6. Driving wheel replacement

1. Dismantle the saw band

2. Screw off the screw and remove the washer.

3. Pull off the wheel from the shaft by means of the three-armed puller.
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4. Install the wheel on the shaft. Insert the feather to the groove.

5. Screw on the preparation to the wheel stretching to the hole in the shaft. Pull on
the wheel on the shaft.

6.  Screw on washer and screw back.
7. Install the saw band. Wheel replacement is ready

4.17.7. Cooling pump replacement

Attention:

Only a qualified worker can carry out the connection!!
High-voltage shock may have fatal results.

Further instructions are needed for qualified personnel!
Do not do the work yourself!!!

e Thetank with cooling agent is fastened to the pedestal by screws
e Screw off the screws and remove the tank from the pedestal
e Remove the hosepipe leading to the cooling agent from the plug on the pump

e Unscrew four screws on the cooling pump flange and pull out the pump from the
sheet metal holder

e  Remove the pump clamp box cover. Disconnect 4 clamps of the input cables
e  Loosen the bushing and pull the cable out of the pump

e  Dismantle new pump clamp box cover

e  Push the cable through the bushing and fasten it

e Connect the cable clamps on the pump clamps as is described in the previous
case

e Install again the clamp box cover; do not forget the rubber gasket
e  Seal the hosepipe leading to the cooling agent connection

e  Putthe pump on the sheet metal holder and secure it to the pedestal with the
four screws
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5.1. Mechanical problems

Problem

1. Slanting cut

2. Thecutis not cut
upon desired angle

3. Short lifetime of the
saw band

Possible causes

Wrongly adjusted hard metal guides.

Worn hard metal guides.

Wrongly adjusted cubes of the saw
band guiding.

Worn bearings of the saw band guiding.

Wrongly adjusted swarf brush.

Worn swarf brush.

Insufficient saw band stretching.

Wrongly chosen tooth system of the
saw band.

Worn saw band.
Wrongly balanced roller conveyor.

Dirty feeding board.

Guiding arm and guiding cube are
loosened.

Guiding arm and cube are too far from
the material.

Too fast cutting rate.

Unexpected oscillation in material
quality.

Securing lever is loosened.

Set angle does not match the cut angle.

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

Dirt between material and clamping
jaw.

Insufficient saw band stretching.

Worn swarf brush.

Wrongly adjusted swarf brush.

Qver 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 debiris, chip and
residue material.

Clamp the guiding arm.

Set the guiding cube to the material.

Lower the material feeding speed.

Set the cut and feeding speed to the relevant
material.

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

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

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

Fasten the guiding arm and the cube.

Cleanse the material and mating jaw.

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

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

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

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

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

Check the condition of the hard metal guide and
if it is too worn, replace hard metal guides
according to chapter ,Worn pieces replacement”
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- Worn saw band guide bearings. Check guiding bearings and if you notice some
sort of excessive damage, replace them
according to chapter,Worn pieces replacement”

- Wrongly adjusted down feed and saw  Adjust the feeding and speed of a saw band

band speed. according to values published by saw band
manufacturer.
- Low-class saw band Replace the saw band (contact your local

accessory supplier for more information)

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

- Wrong saw band tooth system. Replace the saw band and keep instructions of
the manufacturer on the choice.

- Wrongly adjusted lower stop point of ~ Check lower limit switch and screw.
the saw frame.

- Metal clamps between valve and panel.  Clamps must be removed and put on the shaft O-
Ring about 10x2 mm.

7. Saw band drive - Pressure switch is adjusted wrong. Set the pressure switch according to chapter
cannot be started ,Servicing and adjustment”

- Instretching wheel is wrong adjusting ~ Adjust distance band from recess wheel c.2 mm

5. The cutis not finished.

geometry. according to operating instructions.
- Guiding cubes are not adjusting Guiding cubes must be adjusting (bearings +
(bearings + hard metal circuit) hard metal circuit) according to operating
instructions.
9. Damage tooth system - In gripping the lifting cylinder is
backlash.

of the saw band

- Geometry of hardmetal guiding cubesis Hardmetal guiding cubes must be adjusted.
wrong adjusted.

1. Cleansing of the saw - Elastic wheel of the brush drive is worn-  Elastic wheel of the brush must be changed.
band is not functional. down.

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

speed is not light.

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

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

defective. FA1.
7. Hydraulic aggregate is
switched on but the
saw arm or the main
vice is not functional
Lack of cooling agent. Fill the tank with cooling agent.

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

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

1. Hydrogenerator not - reverse rotation Check the connections of each phase.
supplying oil Reconnect properly connection of the
electrical phases.

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

-« Wrong power supply connection. Check the connections of each phase.
Reconnect properly connection of the
electrical phases.

- Low oil level Add hydraulic oil
3. Increased « damaged joint drive Call service
mechanical noise I
air intake Check for leaks.
pump wear Call service
5. Hydrogenerator is +damage by solid particles in oil Make oil filtration, or call the service.
seized I
wrong type of oil Change hydraulic oil.
+ cooler malfunction Check the cooler function or call
service.
7. Hydraulicvalvecan - electromagnet has no signal (voltage) - Check again.
not be readjusted interrupted supply lines
«+spool valve sticking Replace valve — Call service

85




$

Bomar




Schémata/
Schemas/
Schematics

Bomar

SO>IRWAYDS / SEWAYDS [ RJRWDYDS

87



Schémata /| Schemas / Schematics

Bomar

6.1. Elektrické schéma 3x230V+PE, 50 Hz /
Elektroschema 3x230V+PE, 50 Hz /
Wiring diagrams 3x230V+PE, 50 Hz

, spol. s r.o.
Tézebni 1236/1

627 00 Brno
Czech republic

—
(18]
£
[e]

[a3]

Startseite

sodni strana/Start page/

Transverse 610.440 DGH

Transverse 610.440 DGH

Manual version: ~ 2.20 /Nov. 20133
Manual rev.: 2



Bomar

8T usypes ET0ZTTL wreq/aea/wraeg
|fsaBeg/tier] Sed TRIIRCHE1EN e passeno ) [enooedy
10 e 205 'I+A0EDKE EunsuipdsUiZ/Addns Jemog/iusleden
Jabedfisn 2 ONERZ-05081-53 | ¢ eIUBLIN-00 -op [JEZUy/ON 200/ 40P oS

SIULIISZIAASIRYU] /SIURIUO0I JO 3|Cel /Uesdo
Ug) (85 aLueN/abed BLEN/AURLS ASZEN BUILPSELY BUILPE 005

. ou.g ‘00 £29 72 o
HOA 0P'0T9 8si8ASURL | T/9ETT UGRZRL Bviog

"0'r's "YyWos il

EI0TTITL 10Uaqnz/saL10ss920y/IA1sUaSN|SLId €T
E€10TTITL WR1SAS.1oN@S/WalsAS [0.4U0D/WRIsAS 1aIpry T
ETOTTIT'L ralagsiioylayals/apan Ajajes/ynnjo juisougadzag T
EI0TT1TL 1indusipag s1se/jsued [03u0d uojing/Pued Joepejao exie|L 0T
ETOTTITL abuebuiz/sindur/Admsa 60
ETOTTIT'L [RUSACIPAH /oA RA DINEIPAH/AIRUSA XINRIPAH 30
EI0TT1TL 191[eUaSZINYIS-10]0[/1012BIUOI JOJ0W/DI010W Be)AIS /0
ETOTTIT'L ane|d-1e4obz19N/pleoq Jomod/Sloapz exsaq 90
ETOTTIT'L bl “VHI d11ed PRA/GbIN Vb 11ed Jomod/abi Vi 1587 eAo|IS qs0
€10TTTL ZIW-TW 311ed PRJfZIW-TIW Med JomOd/ZIN-TIW 1522 gAoliS S0
€102°IT°L SASIPPMISIRIY /351 SHed /pPiie Yuaosny a0
ETOTTIT'L SISIPPMS|RIY /1S]] SHed /QP{Iie yuAosny| e b0
€1071TL SIPPMS[NIY /S]] SLEd /QP{Ie YluAoSn)y +0
ETOTTITL TdO 3Nduaipag/1do [pued |013u0)/Td0 Pued epeia0 ego
£T0TTITL TSy MUeIyas][eyas Wi S1UBW[F Jap Buniaizield /TSy SINSOpUS Ul SUBWS|D Jo JUSWR|d /TSy 199peAzol A ijAld JURISILzZoy €0
€10TTTL Bunianalg O/I / uonels [0uo) O/I / WisAs PIPY O/ 20
ETOTTIT'L SIUYIISZIBAS][BYUT /SIURIUOD JO B[Rl /UesqO 10
€10TTITL Syasiies/abed Lelg/euens JUpoAn 00
wmeq/eieq/wneq a)as awep/ebed swen/Ajuens Aszey a)as/abed/eyuens

SIUYDIDZIDAS) _YUT /SIUU0D JO (el /uesqo

00




Schémata /| Schemas / Schematics

90

Bomar

1e1s 14yaljjouo) 14815 J01R2IpuU 14835 BYj|0.quoy 6T LNO
oN oN oN | 8T .1NO
oN oN o | £T 1NO
N N oN | 9T 1NO
ON N oN | ST.1NO
ON ON ON +T 1NO
ISZIUOIN =SR] RZIUODIN )
ON ON ON <1 LNO
[IPUYIS usWIYey 15e) Wiy 3|Yadl ous WY 1T 1LNO
usIuN Yoeu uswyey UMOP ULy niop ouswey 0T LNO
uSqo Loeu uswiyey dn wuy nJoyeu ouswey 60 1N0O
uasQ| YP0Isqnelyas 20In 9se3jeY JjoAod YeIRAs 80 1N0O
usuueds ypoisqnelyas duwe|a 2217 Jnoudn YeIAg /01Nn0O
ON ON on | 90 LNO
asdwndyjinelpAH dwnd 21neJpAH AinedpAy D|pEdJSQ 50 J_no
Buniyny 10304 dwnd juejoo)n Jusze|yd Jolop +0 1NO
oN oN on [£0.LNO
+£0.1N0
SULIY SOP [)UIA 9P wie 3y Jo 3jbue uoiejol suswel juagojeu niyp | ~€0 LNO
Sbiezuy s1BIq Jojeaipul [enbig [23ezZen Jujedbiq +20 LNO
-10.1N0
T4 1els T4 Hels Thid 1 15 710 1.0
ON ON ON +Z NI
oN oN N E€C NI
oN oN N CC NI
ON ON ON 12 NI
ON ON ON 0Z NI
ON N N 6T NI
oN N N 8T NI
ON ON ON /T NI
N N N 9T NI
N N N ST NI
N N N T NI
N N N €T NI
N N N CT NI
SNTIAZ I10A2 SNTHAD TT NI
TVANYW NNV TYANYW 0T NI
dOls isel dOls uonng dols opRelL 60 NI
1vIS ®1sel 1dv1S uonng 1AVLS oyige|L 80 NI
dOl1s VL0l dsel d01S V101 uonng dO1S V101 ople|L /0 NI
1adssb BunyjeyassyieyLy2IS umop INys a1 Ajsjes usARZNn ynojo Juisougadzeg 90 NI
MO U010l MO SI010l 30 Alojol G0 NI
Bunuuedspueg uoisua} spejg nsed jnuden +0 NI
oN ON ON €0 NI
us3un 31 uswiyey umop S| ULy Sjop ouswiey C0O NI
WUedsab 18] PoIsqnels paduwels s 1A Inudn gIgAg TO NI
ad RINE| 320 of1
Uoeu y1jg/m3IA Jopun wo.d/npods 3z pajyod
0/0]0]0]0]6/0]01016]610]01010]61616]0)
09 0 09 0o 9 0 0 0 O 9 9 O 9 9 O O
55553555355 355555§5565§555
6 Y amxELEo s 88 S &8 &K A SR
J1d
222222822 22 2 2 2 2 222 2 EE E
RUYNMEEESELE L EE B 88888288 R
1 | Q000000000000 00000000000
HOA 0b'0T9 =SSlaAsuel |

Manual version:
Manual rev.:

2.20 /Nov. 20133
2

Bomar



Bomar

Schémata / Schemas / Schematics

el

mw uzyes ET0CTTYL EEBEB\EEMQ TSY UBIYISIeYIS Wi SjUsWa|] Jop Buniaizield /15d ; ouwlg ‘00 £29 72 e
/e=0ed/ el s OGN - PaSB30.4Y/[En0O.ET7 2INS0[2US Ul SYUSWISR JO JUSWSJBIY /TSY 1PRPRAZOI A AL JURISILZOY HSA 00T 9 2SI8ASUEL | T/9ETT UGRZRL gvwog
0 apes S Sgnee EneIRdsUIE/Ans Jomogfludteden g1 (a5 aLUEN/abed slEN/AEDS ASZEN SUILPSElY/ BUILPEN TS 0TS "HYWOg %
Jabedfisn Z'9NE0Z-0S08T-53 | EURINYOQ I3p |Ye2Uy/aN 204/ 0P 0l : :
0
ww 00s
wuw 00g
7 For
o
3
{3
—
ul
o
3
ZLx- w
N
G
3
TW T4 T DY 3
L0
~n
= [=3
N _gaﬂ Soams - S
¢ oog mog 3
08005 | 20006 [mensgane; 3
x D ThDF
3 g STV TR [y 0000
3 =
E T N
3
3
[Fes[eee -
] =] 3
e gl 5
3
[eoslese
R -
B
[=]
3
3
"
~N
o
3
e 3

TSH

ww 04 wuw g6g




Bowmar

140 3nduaipag/1do [oLA

/TdO [pued e

Tdd 9s TTH ‘195

1059S s ZH ‘8as

1dO

SOI3RWIAYDS [ SEWAYDS [ BjeWdYdS

2.20/Nov.20133

Manual version:
Manual rev.:

92



Bomar

Schémata / Schemas / Schematics

8T usypes ET0ZTTL wreq/aea/wraeg
|fsaBeg/tier] Sed TRIIRCHE1EN e passeno ) [enooedy
0 mpeg ZH0S '3+ A0ETE BLnsUedsUS/Addns semodiusleden
Jabedfisn 2 ONERZ-05081-53 | ¢ eIUBLIN-00 -op [JEZUy/ON 200/ 40P oS

ASIPRMS[PAIMY f181] S1ed /pine YuAosny|

Ug) (85 aLueN/abed BLEN/AURLS ASZEN

i oug ‘00 £29 2
HOQ Obb"0T9 SSIaASUEIL 1/ocT JMGRZRL
"0°I's "YYWOg

BUILPSELY BUILPE 005

1\
Hvwog

B S

]

"@dIABp ucwEwum_Qm‘_ ucw_m>_:_uw ue asn o} ..E@t SoAIRSal Jainloejnuewl ay|

190/ 20T'1SC'16 ANY13IM NSISHL/ M [eulwR) asnd ¥nd-
090/ 20115216 ANY13IM NSISHL/PM JeulwIz} asn4 end-
8'q'50/ LE0'0ET'T6 wIs3 A0SZ/YW00ZL 02X 'MOJs ‘A0ST/WYWO0T - @sny aqnL n4-
8q'50/ 20T'1SC'16 ANY13IM NSISHL/ M [eulwR) asnd nd-
8'q'50/ LE0'0ET'T6 wIs3 A0SZ/YW00ZL 02X 'MOJs ‘A0SZ/YWO0T - sy aqnL nd-
8'q'50/ 20115216 ANY13IM NSISHL/PM JeulwIz} asn4 nd-
50/ 200°9%0°'T6 aav TT-TDIH ONXT+ONXT - %20|g 10BIU0D Adeljixny Tvd-
#'50/ 200°9%0°'T6 aay TT-TDIH ONXT+ONXT - 20|g 1983U0D Adeljixny Tvd-
0°q'50/ ST0'THO'T6 MRYIA Aejsol "Bl #2910 Ry 42 TT408-
0°q'50/ ST0'TH0'T6 YRQIA Aejsolly “Bur $Z9TUd0g4 By 47 T1404-
9'50/ ST0'THO'T6 MRYIA Aejsol “Bur #2910 Ry 42 z40u-
€50/ ST0'THO'T6 MRYIA Aejsol "Bl #2910 Ry 42 1404~
§q's0/ £90°090°'T6 's'@ “SOINOYLDI13-53D 19 ££88S WUz - qoun| Jejswonualod Tdd-
§q'50/ ST0'€82'T6 's'@ “$OINOYLDTTI-53D VOZN/ L% S6TdL 3§ JereWonURI0d Tdd-
#'90/ T10°0€2° 16 wIs3 A0SZ/YWO0SL 02X 'MOJs ‘A0ST/FYWO0S - @sny aqnL n4-
#'90/ 200°0£2'16 wIs3 AOSZ/VE'9L 02XG ‘MOIS “AQSZ/VE'9 - snj aqnL snd-
190/ 100°0£2°16 wIs3 A0SZ/VZL 02X 'MO|s “A0ST/VZ - @sny aqnL #N4-
090/ 100°0£2°16 wIs3 A0SZ/VZL 02X 'MO|s “A0ST/VZ - @sny aqnL end-
P11/ £50°090°'T6 NOLv3 A-10-2ZW peay o3ims JUsdN|SUR. MO|IBA 895-1d0=
01/ T€0°090°16 NOLv3 9-1a-22ZW pesy p3Ims Jusanjsue. usalo 195-1d0=
€01/ 150°090°16 NOLv3 EXNIM-ZTIW Yoams [euoryisod £ 4o pesH T¥5-Td0=
11/ $E0'T90°'T6 NOLv3 M-QI1-ZZW Joydepe uojeq oj 1461 ayMm TIH-TdO=
LL0/ £20°T90°'T6 NOLv3 9-q31-2ZW Jeydepe uojeq oy 3y61| usLID TH-
8'60/ PE0'2ST "0°1'S YYWOS gHa 43pOOUB [EIURWRIIU] NS~
50/ 020°SH0°'T6 aay 9'T-9TTSW ¥9'T - JOHelS Jojow [enuejy 2vd-
#'50/ 9T0°SH0°'T6 aay SZ'0-9TTSW VSZ'0 - Joliess Jojow [enuely Tvd-
oet/ L0Z-0ETY'TE | "0'I's’|ods DINOYLOITI DIV LOT-0£TY'TE pe0gAR| BARISUBS-LINO L no-
290/ G16'59Z Jeuwog £0-40Z DAA8Z/OVAOZ “DAAPZ/OVAST - 1un Ajddns Jamod 1az-
(uwnjooabed)
uoneso] Amuend Jaquinu yed Jainpoejnuely Jaquinu adAL uondLIsap AIAQ

15!] SHed

93




Bomar

ST usypes ETOCTTL Wreq;/seawraeg
|/580ed/us HABd 1181308134 JBH/ Passa00.4d/|Br00R .7
PHO aps ZHOS '3d+A0EDE BunsujadsUZ/AIddns Jemod/iuseden

Jabel] TONEZ-0S08T-53 | ' EIUBLIN0Q 18P 42Uy ON 200/ 4OP Ojs)

PMS[NIY /S]] SHed /e Yluaosny
Us) (25 aLueny/abed sweny/Auens ASzen

ouwlg ‘00 £29 2 o
T/9ETT UGRZRL Hviog

- SI2ASUR]
HoA o+ 019 L “0'F's "4YNOa i

SUILPSEIAY 3UILPe00S

"@2IAlp ucmEmum_Qm‘_ ucw_m>_:_uw ue asn o} ..E@t SoAI9S3al Jainloejnuelld ay|

+0

P11/ 1 920°'1S0°'T6 ANY13IM P90k ¥NS ONXp - Aepa Alajes Thg-
050/ 1 TI0°0LT'T6 Y¥IAIANHOS VZE-T4OA WZE 'dE Youms uel 150~
€60/ 1 LOO'ELT'T6 NOYWO TEVE-NEA ONT-+DNT - Yoams i #s-
760/ 1 L00'ELT'TE NOYWO TEVH-NbA ONT+DINT - Yo3ims Juir 0s-
T9'50/ € 120°0€2°16 730 96 ¥5Z 0TAd onsuRpleleyd 56 ‘Isey 8eXT ‘WST - SNy dLPUIAD vd-
1/ 1 TI0ELT'T6 na:i 8530 DNXZ - Yanms Ju| Aleyes 1205-
190/ 1 920°080°'T6 "0°I'S NG STOZOOYOEZOST VAOST VZ/¥9/V8E 0-G9"0 ‘AST/AOZ/A00H-0ET-0 - Jouliojsuel) [epioloL TdL-
1/ 1 #80°090°'T6 23al UZOILA-TTAMA JNXE + uonng - ysnd woo.ysnw dojs-Asusbiswl 10595-Td0O=
P11/ 1 120°190°16 NOLv3 OTHV-ZZW ONT + [e1depe Buiyoeny 895-1d0=
zot/ 1 GE0'090°'T6 NOLv3 5-Q-7ZW doe|d - peay Yaims 795-1d0=
zot/ 1 120°190°16 NOLv3 OTHV-ZZW ONT + [e1depe Buiyoeny 295-1d0=
01/ 1 120°190°16 NOLv3 OTHV-ZZW ONT + [e1depe Buiyoeny 195-1d0=
€01/ 1 120°190°T6 NOLv3 0THIY-ZZW ONT + Je1depe Buiyoeny T¥S-1d0=
€01/ 1 220°190°'16 NOL¥3 0T)-ZZW Je)depe uojeq oy 19E1U0 ON T¥5-Td0=
§q'50/ € 60005216 ANY13IM TTT-42Z 0OYM dwes 195Uu03sES Tdd-
1950/ 1 $10'THC 16 aay 2e/e6 3 dE - 06-3 1033UL0ISIP LIIMS SN vd-
L1t/ 1 150°040°16 aay TT-T0-0£-2T4Y dE "AOOK/AVIS’S - 1019RIU0D T~
911/ T 150°0b0° 16 aay TI-10-0€-2T4Y dE ‘AQOK/AMIS’S - Joroejuo) TTWA-
€0/ 1 640°050'T6 aay /- T-T0-0£-594 dE "A0OH/AME - 1030RILIOdIUI -
T°L0/ 1 640°050°'T6 aay T1£-£T-T0-08-594 dE "AOOH/AVIE - 1030 IO ThI-
Ter/ T TE0"0ET' 16 wIs3 AOST/VTL 02xg 'Mo|s “AOST/YT - @sny aqnL 6nd-
TET/ 1 201'152'16 ANY13IM NGISHL/PXM Jeulwiz) asnd 6nd-
#'90/ 1 LE0'0ET'T6 wIs3 A0SZ/YW00ZL 02X 'MOJs ‘A0ST/WYWO0T - @sny aqnL 8n4-
#'90/ 1 201'1ST'16 ANY13IM NSISHL/PAM [eulwRy asny 8nd-
#'90/ 1 201'152'16 ANY13IM NSISHL/PM Jeulwizy asn4 /nd-
#'90/ 1 TE0°0ET' 16 wIs3 AOSZ/VIL 02X 'MO|s “AQST/VT - @sny aqnL 9n4-
#'90/ 1 201'1ST'16 ANY13IM NSISHL/PAM [eulwRy asny 9nd-
#'90/ 1 20T'152'16 ANY13IM NGISHL/PM Jeuluiz) asnd snd-
EE:_m_uo.wmumm.v_ Anuend Jaquinu yed Jainpejnuely Jaquinu adAL uondLIsap I :o_umuw_uu_e\_,wm
1s1| sped
s P v B z B [ o

SOI3RWIAYDS [ SEWAYDS [ BjeWdYdS

94



Bomar

R SI0T 1T wrgea/seg/uneg ouwlg ‘00 £29 72 e
[/ssbed/gis ] e e e e (s ASIPRMS[PAIMY f181] S1ed /pine YuAosny| HSA 0019 8sd2Asuel | T/9ETT UPZRL bvwog
A0 aps e OunsuipdsU/ Addns e usleden Ug) (85 aLueN/abed BLEN/AURLS ASZEN BUILPSELY BUILPE 005 "0I's "IYWOg %

Jabedfisn Z'9NE0Z-0S08T-53 | EURINYOQ I3p |Ye2Uy/aN 204/ 0P 0l e ‘ & 4

"@dIABp ucwEwum_Qm‘_ ucw_m>_:_uw ue asn o} ..E@t SoAIRSal Jainloejnuewl ay|

8q'50/ G0T'STO'T6 NYHX J-T98LZTHWY WZT°0 'ZH0S ‘AOET - J01e[nuRA Buljoo) AbW-

¥'L0/ T€0°1S0° 16 [ORE] INN/HEG-WED Aea a3 uonoUNI N T134-

950/ 060°2T0°T6 | "ONI ‘SOINOYLD3T3 ¥.L13d 2031-3d) + VEZILEOQAA DVAOETXE 'AVILE - SALP J0jouW DY T4~

oer/ £16'592 Jeuwog X'§-0dd N2 [0.13U0D no-
(uwnjooabed) uoleoynuap|
uoneso] Amuend Jaquinu yed Jainpoejnuely Jaquinu adAL uondLIsap AIAQ N

15!] SHed

%0




Bowmar

ETOTTITL

Lrieq/zea/wneq

8T usypes ouwlg ‘00 £29 72 ——
\Mww%m; S mmw ,Mﬁw@%aﬁwmﬁwwﬂm ZW-TIW d1ed Plad/ZW-TIW 1Med 1amod/ZIW-TIW 158D BAD|IS HSA 047019 9siaAsuel | :.wmw \_u@w,_wwm Hvwog
e e
\wmma\wmm 2 ONE0-0508T-53 SBUI 5P IUEZ0/oN 50/ 5P D) Us) (25 aLueny/abed sweny/Auens ASzen SUILPSEIAY 3UILPe00S m‘*
q+0
sdwneynelpAy Bunjyny| 1010y 57 BUNIBLDISHPUSION “Xeln] i |
dund >pespi cund o0 Do e o noec
] JUSZeYd J030 sl g !
AflineIpAy ojpedy 14 iy | |
20500 WIGHET ‘3H05 'AQETXE WTE'T ‘Misc’0 NOEDXE 'WhZ'0 ' MOS ,*
ad
~E ~E !
- - |
W W et arn
3l | [ o @/W
| I
| S'PoOb | DO E I
I WA | WA
! |
wa% SETQ 529 51T nT €670 £210 €170 ZIX-
| Bunuecs
| Jaun Jayeypsdner
| | Wiy eipsaBene
AR VS v S U G i e
3d W [b B ad, W [N
| g |t | ; W w |w pauado s ymws
| ! st paBieLs suewsy
| | NOLLAPD
i bT - beE O3l | b1 - bBE Ol eudhn wey
HozOL/ADOPE DO TE/AIPE = lanudAn
Sy e ay ke il e
#0204
ER PeoTHd0ES 4ET! PZ9THI0ES
zDw T40e- Q
o a 4 a u 19N w
ol ¥ oz e of v g T
ZWx- TWt- A h s
PP o [ A
e A o e A om I
~ M= e ~ M= e
W oN (SN SEE
S ES - N ~N ~N
TE T[T
5T 5T ST 5T ST 5T
o ¥ 2 9 v =
<1 <1/<IF 71 woort <I| <I| <l 7 wzooro
1 v 1 ped/
-\ - N o SN e
[ of gl ot
~ M o ~ M= e
W IN e w (N e
2R |R = g
G50/ T€7 -
950/ TT] -
950/ TT7 -
B B B s B B € B T o

SOI3RWIAYDS [ SEWAYDS [ BjeWdYdS

2.20/Nov.20133

Manual version:
Manual rev.:

96



Bomar

WZI'D 'THIS AET

\wn_ H\
@/ dbh-

201710 Z1X-

_§_

o'

9077
9011

2

©00/907] -——

S/0/S0T] 4—y

S0

S0T1

o s

——» 0077/

YwoozL

WWIOOTL

(] 2na-[1] wna-

L4}
T

/T e

nsed 150|yaAl Jawolaualod  <9T> - T

8T

Tar
-T0€

U0 ST 'THIS NODRAIEE D

~E£
W
071 ad | A

+10€ :

V-

ST

VM-

e e —

=
2

I
5] [5) (9] ]
1>, W AT+

-
1l

Se-5d W W W
n_u L= © S =

NIL'E AOETXE
VETILEOTIA

E...N‘Q

Ny

00F  TOF  #00T

= S0T1/r 0 Fta S 4 S €]

10/ 00E -

S0T
zzl

00€

£0€7
021

[4Ee).

€01

L
ZTIWA-

or

Aw

20E7
01

s
o

)

10

01

atif
TTIAM-

Ton

Pz
- Tvd-
-+ 00E /o0 n% h% o

ol S B

Ow/TT] -

- 127/00

~&- 117/

T uayes EITTTL WGBSR/ W0 ows ‘00 £29 2 T
ﬂwi@; e .ﬁﬁcﬂﬂwﬂﬁwﬂm bl Vb A1ed PRI/IPW ‘Yl 11ed BMOd/abh W 1582 BAOIIS HOA 0tF°0T9 8sdaAsuel] T/9EeT JurpzaL Jrowog
e T et 05081 53 | TR 7 RO T oD S B ——— B s
0
ucu_m_mmhmnwm.nu.___n_mmw_um:m.__r___wwnu yeBipumysabpueq Jejawonualod  </T> - £ LB._w“_:mﬂh_.Mﬂm_.mmm
nsed nojow 10je|auRA paads pueqRiswonusiod  <8T> - Z nsed Jojop




81 e €T0CTTL Lryeq/eeq/wried i ouwig ‘00 £79 72 o
[/oe0ed/ eI Hined RGN 19 PASEI00 L |N00E 7 a11e|d-10.196213N/pe0q JaMOd/3(0.pz BYSSq HOA 0t 0T9 9SI9ASuUR | T/9EZT UGRZIL dviog
0 eyes 205 ‘3AFA0EDE BLrnsuppdsUIS/Addns Jemog/iUsteden . . . -0 1'S "YYWOd %
/eBed/isi ' O/ECZ-0S08T-53 | " aIBW0d 18P [E2uy/oN 200/ 0P O LRSS AuE0ed e bess Az BupEEEILPEN 1S
q4s0
= 3d
o [¢)
= §
we'9l &
T 00t = o1 oy &
00T G- 5
abuebsny aip uny Bunsiedsui/sindino Joy somod /AdnisAa oud Jusleden c9co/ - 008 00E o |°
00€ o |5
YIL 4 B
abuebuig aip uny Bunsiedsuig/sindul 1oy Jamod/Adnisa oud Jusfeden s7r/ — 5 b |2
00¢ o ond- 7 AOT
WWOoZ L
[PoUIA Jop SBIRzUY SeBig/a|Bue Jojeaipul [eNBIa/niyn [P1ezedn uRIbiq o/ - |
000E 8Md-
AST A0O
| 0|2
4 b
T ] m@ O Tl
571/ G N I YACET
0T =
Wa15AS.1aN3)S/WRISAS [0.0U00 10 Jomod/NWIsAs oyjapyl usfeden \3 N \/%N%m\w@mow I =
571/ -4 & 7T 0 | N =
ST o o
=
2o TIX- fe) [o) 1az-
vzl vzl
2z [] e [[] ene-
TET
5 =
[ [
e/ T - - T71/69:0
TEH/ T - - TT1/09%0
5 5 A S v 3 z T o

Bowmar

SOI3RWIAYDS [ SEWAYDS [ BjeWdYdS

2.20/Nov.20133

Manual version:
Manual rev.:

98



Bomar

1e3s JYd1)j03Uo)
1e1s Jojesipuy
1els ejoquoy

puegabes 100l Bunjyny
pueg-mes aulbus Jo Buljoo)
nsed niojow 101g[usA

adwndyinelpAy
nelpAH
AjiinespAy ojpedia)

Bunpyny 1030
dwnd juejoon
JUSZR|LPD I0JO0JY

R SI0T 1T wrgea/seg/uneg oulg ‘00 £Z9 ZD e
[eeCed/pien s FEHBGUELSN Jo- PESSRR0 Gy Enooe 191[eLPSZINYIS-1010 /10398ILI0D 1010}/ 0I0W 98djAIS HSA 0tb 0T 9 9SI2ASURL | 1/957T UGRZRL ‘dvnog
0 s 705 IHAOECE BursUBdsLIZ/A0ANS Jamogjuaeden o . : e Auioa
JoBedf1s Z'OME0Z-05091-53 | ¢ euslin+og 8P |4EzUy/oN S0/ Yop s s 15 aLLEn/aDed alEN/MUELS ASZEN BUILPSELY BUILPER 005 “ *
90
150/ 9—"=g v/ 9—"ag
L0 p—"a¢ vl p—"2¢
sz —"=T velz—"=T

wam 91T €21
8950  gq50 950 2950 oL
61€ 9071 S071 9011 SO 2b oS
4 A A
R D U G O
clelele] [afalsa]
| mM mM !
I
| & & el o ”
! ujw € oWl |
I 3 1uoRIUNg |
! |
o o | Hee-wd s e |
TH | o3 ~ &
X | / AN
|
N R
” gl % i ! 2] 2]
|
| i S i of i o€ i i o i S i v i | T3y ] awi- ] -
A S 1] 1]
00T|0Zt [00E
oy
pasa
060/ 00T - » 00T /o0
020/ 00 -+ 008/ 950
s s . S v 5 T o




Bomar

ST Laes ST0CTTL LIrgeq/eieg/wreg oulg ‘00 £29 22 o
[/530ed/pusT lined ARIBQUE RN 1B PASSa00 4/ |EnCoed7 |BUSAQIPAH/BAIBA JIINEIPAH JAIBUSA SYI|NCIPAH HOA 0tH°0T9 2SI9AsURL ] T/9EZT UGRZRL Hvwog
i 205 3AHA0E0E BursUBdsLIZ/A0ANS Jamogjuaeden - -0'I's YWOg %
Jebegfis ZoNEC0sET 3 SLRUNS00 5P JE2LJON 50/ 0P OB Us) (25 aLueny/abed sweny/Auens ASzen SUILPSEIAY 3UILPe00S
L0
IszIuOLIN EINCESN [[PUYdS usIYERY uSjuN YorU LBWYRY UBg0 YoeU URWIYRY P0ISgneIYRS uauueds >203sqnelyas
JRSIUOIN EINCESN 158y ULy umop uLy dn wiry 20IA asesRy dwep 231
1BzIuOMIN eAIRZRY oYL ouBWweY njop ouswey nioyeu ouswey 1joA0d RIRAS noudn JRIAS
o7r gz1 szt [ad [ %l vet
) fasiiys] 100 or 1o 60 1D 2010 010
c1e 413 1€ o1e 60€ 80 L0€
N A A A A A
" |||||||||| 1 S/ 0TE 4
'
' '
) '
" €1e ! z1e a3 ore 60¢ 208 2050 T
'
) '
" g N A " uern e e N s AN s giame TS W
) '
1 1
) '
) |
' 0
| |
) '
) '
) '
) '
) e ! 4 4 4 4 4
VAN S B TS X1 Jen X Jaen X1 Jven X Jan X Jvin
T ' T T T T T
) '
) '
' '
) |
I el |
) 2 1
) Gt
' g
) m (
) X
_ z
) o
) 81
] Fall
) L
] f=1 |
) 8 1
X 00e 3 uern - R s AN IS . JETS N
| IS I T
00e oe oce 13 [1s3 00£0 TG
071/ 00€E - > 00E/640
B B B B B € T o




Bowmar

Schémata / Schemas / Schematics

001/ 00T -

R SI0T 1T wrgea/seg/uneg ouwlg ‘00 £29 72 T
[/s20ed/pus1 Hhed 1P1BGEIEA e/ PRssan0 y/[encoedy SBuebuIz/sindurfAdmisp HSA 00T 9 2SI8ASUEL | T/9€2T UGPZR L dvnog
05 2105 ' TJHAETHE Bunsujadsum/Aiddns semod/jusleden T oIS NNj.\_\,_dm_ mﬂ*
JaBedr T ONEQZ-0S08153 | ¢ 81RUINA0Q 8P LU/ 200/ 0P 05 123125 BLUENY/3Ded BWEN/AURAS ASZaN BULpsENBUILPEA 005
80
SWLIY S3p [SYUIA Jap
ablzuy aebiq (4=31yosNIQ)
Juuedsab 1s| ya01sqnelyas
we a3 jo s|bue uonejol
Jojeaipul eabiqg (Youms 2.nssald)
dule|a si 221
aUBWe. JUBgIeU YN MO - EW ZW ‘T US1010H Bunuuedspueg usIun st uauIyey pacuE s
[e3ezZE3N JURNBI] O - €W “ZW T SI010W uoisua) ape|g UMop s1 Wy (zeuids Aroxe|L)
%4 [3Eas zz1 ver O - EW “TW T AlojoW nsed pnuden 3jop ouswey nudn SRIAS
AG+-A Y-A g-A SAO-A
A - A o A - S0 TzT s ozt
>NoN.H> zm<§ " _/_Nm_m.H " PONI Z0NI 0N
A A A +00T +0T 20T T0T
A 'y A A
CrTrTLorohoo D vOr 201 1019 TIX-
INSM- B N e B0 N IS S0 N RIS
-0+ A2
na-
+7;<7§7 mizm
0EG +20E oot
INS- -Z0E  +20€
renre 001 000€
TS v s/
a8 | SAO vd- s- z0s- \{d] T0s-
e | NE
wOTER
YL g
3 R oot
YNEEZ NY YUFOMON + o | 4no
o950 SEEM N + N0
Shild v AAM-IENA0 + B0 | +100
YAOZNY YIIS-0AZNH0 + YAOZNYHO N -
[ECE] TSR T N Tv4-
A3D - ALHANETD + NI A0
RS YUFONTEZ + yNTHZ b
RREES ¥ SSEWN T ad ¥ N Waa
NMOUE HMNMONE + Nmodd | AbT+
YOENH YUGOGNH + YaIH
Josues uopiEodBLILEY Suswel JuS0IRU NIYN o e e NS s oS-
Ry i pIezeN Julp
INS- na- oot oot 0019 TIX-
-+ 000E /020
00T /60

101



Bomar

8T usps ETOTTITL wiryed/sped/uneq oulg ~OO L2970 ey
sebe/ s Hned JEIBRGUE.5N 1EH/ PRS5300 4/ [EAODEHZ 1Indusipag s3se] fjpued [ouoa Uoling/pued jdepR|AC BYIe|L HSA 0P 019 aSIaAsuUR) | 1/9€ZT UGRZRL ‘Hywog
OF eyes 7005 30T BLnsUpdLIE/AdANs BmOiuseden o - “0'I's "Yyywoga %
Jabel] T ONEQZ-0S08153 | ¢ 8RN0 8P LU/ 200/ 5P 05 UR)125 BuUay/30ed SWeN/AURAS ASZaN USR0S
60
SNIAAZ IVNNYIW d0l1s 1dv1S
31040 TYNNYIW d01s Lv1S
SNTAAD IVNNYI dols 1dv1s
PZr Pz €71 £71
TTNI OF NI 60 NI BONI
11T 01T 60T 80T
A A A A
oe1 /60T 4—
|
) |
I [ 4 [ 4 !
) ~3 T¥S-1dO= N--329S-1d0= /\L T9S-1d0O= !
| € € € € |
| 1
! |
TdO
071/00T —————————————=- 00T /60
B B B s B B 3 B T o




Bowmar

Schémata / Schemas / Schematics

R SI0T 1T wrgea/seg/uneg ouwlg ‘00 £29 72 o
[/seBed/gas] e 1P1BGEIEA e/ PRssan0 y/[encoedy Ya1a1agsyisylayis/a[aun ARjes/ynnjo jujsouadzag HSA 00T 9 2SI8ASUEL | T/9€ZT UGPZRL dviog
T oes 705 ‘T ADEDIE BLrnsuppdsUIS/Addns Jemog/iUsteden -0 1'S "YYWOd %
JoBeaiei 2 ONE0-0508T-53 SRR 5P IUEZ0/oN 50/ 5P D) Ug) (85 aLueN/abed BLEN/AURLS ASZEN BUILPSELY BUILPE 005
ot
0<1/00T - - Q0T /501
9ise | JyaLegsypyRyIs
uonng apu Alpjes
2217001 ynnjo Juisoupadzag o)L
191 v e
i
895-1d0=
15T
(8T
86T
271/90T -
€71/ §0E - &
=] 8610 4810 TIX-
o Ny
— W= oloa|u|un
(=3 oo O ||~
(=) v o
o L o o ] [redsm-
,7 b | v | b2 | vT o7 |vEs|zs|1es | Burjspae pueqabes
, | | o I 13A0D Dpe[gMeS
! | \ 2T [ CRES I > nsed AAD|
| Wb b bl s s 7S 1S 1S ! @ | _]__]Teos
, LI I i
| T e
I N N\ oA 2w | THo | HE |
! /fﬁf = b , - W1 es b TIX-
| NI T ! 3
! Pe s & , T2l o/
! & € e €F S & W | \ TTW-
” I 2z LONI
, | JH0b NS 221/ LOT -
v e |z | el Z1s|zes| 11s| v ) Thg-
T T T T G @
2w
N N Y N M N — 2 2 z
g |Rlg ©g|as 5 -
7010 7 4 dois |ejoL
doys [e101
8cT 10595-1d0= dogs [e30 1.
[ e
n n n wv1 v
2 2 3 1T i
Bunjjeyassiey.aLaIs 1815 €10
Jojealpul apJ Apjes
ynujo Jusouyadzad eyjoquoy 2 %) 2|
L] L] 5
21402 [ ZINDI- W TTW- S
w w w
(=3 [=3 (=3
o o (=)
O71/00T = - 00T /o511
051/ 00€ - - Q0 /520
ST IE~ & ST Te~ &
zqcy 9="=g 7qsy 9—"=5
7950/ b—"2¢ zqs0/ p—"2¢
g5y ¢—"=1 T 721

103



Bowmar

ER STZTTL wrgeq/aEq/uriEg oulg ‘00 £29 7D _—
[/530ed/pusT e ARIBQUE RN 1B PASSa00 4/ |EnCoed7 WRISASIBNIS/WSISAS [013UDD/WISISAS IR HOA 0tH°0T9 2SI9AsURL ] 1/9€ZT UGRZRL gvwog
b ayes “HIS Sdriece EunsuedSu/ Addns emogusleda Us}ias aLuenysbed swen/duegs >m5>4 BUILPSELA UILpEToaS "0's "HYWOg m‘*
/3Bed/si ' O/ECZ-0S08T-53 | " aIBW0d 18P [E2uy/oN 200/ 0P O bg 7 u u
1T
var cor ror zn rm P q%0 60 260 Ten
1T 01T 80T £0T 90T SO0T +0T 20T 10T
o o - 1 ) (A
, ”
! |
! I A L A I & L 4 |
! 02 NI 6TNI  SINI  LTNI STNI  $TNI €T NI TINI  TTNI 0T NI 80NI  LONI 90NI  SONI $ONI  €ONI 20 NI 0 NI |
! |
! € $O- |1
|
” 260 560 g6 260 560 660 !
, SAO-A Yv-A Ng-A a-A AO-A AS+-A ”
|
, ”
” — 1zm L L L L 5 L L & L s L !
A0 v Ne q A0 AS+ I
I —p zzn |
| 10 |
| —b cent ”
! |
I
|
” —¢ ven ;n_ !
I
' —gorimo |
| MH ,
I
I —bsrimo [
” s
I
I a1 1o I
| | |
, zC |
200/ 6TE A———p6T 10 |
! I
I
! 8 o
” +IY Bitd ”
| T T T T T T T |
oo /6T A”‘ |
|
! 10 00t |
! 5950 S50 |
ow0/0T4———¢ T I
| 0 5o 9-| !
|
” NI APZ+ 1NOAD STLINO $T1NO ¢rin0  TTINO  OTAINO 60.1N0  80.1NO 40 1n0 S0Lln0 $01NO -£0.1N0 +£0.1NO -20.1NO +201NO -T01NO +T0.1NO !
I
[y T T T T |
1 X'S-0Odd |
I
|
[ I e e O O S KN B I S ,TND-
T
[
1
002 00T " T1€ 0TE 60E 30¢ L0g S0E H0E -20e +20€ -T0E +10€
oo e s i o T os0 11 T 960 960 paso  £9%0
-4
3 [ i A i S _ B o

SOI3RWIAYDS [ SEWAYDS [ BjeWdYdS

2.20/Nov.20133

Manual version:
Manual rev.

104



Bowmar

Schémata / Schemas / Schematics

105

R SI0T 1T wrgea/seg/uneg ouwlg ‘00 £29 72 e
[/seBed/gas] e JRYBGHRIN JeH/ pessanody/jenooe.dy 10U30NZ/S910SS02Y /IAISUSSN|SLd HSA 0t 019 SSI2ASUR | T/9€2T UGPZR L dviog
T aes 705 3d+A0ETE BLrnsuppdsUIS/Addns Jemog/iUsteden 01’ “yyWod %
JeBegfisn ZoNEC0sET 3 SLRLS00 5P 2L JON 50/ 0P OB Ug) (85 aLueN/abed BLEN/AURLS ASZEN BUILPSELY BUILPE 005

o e s e e e e e et e e e e e e e e e e e e e e e e e e e e e e e m e cme e e e e oo -

BunBaiquyainpuswiany
uonaeyap Ipg
nsed exAyaAA

) 1
' 1
1 1
) 1
! "
\ _
! Josuss M NEE X P e m e Foammmmmmmmme
I zor T1d1 ven 1 | usyadwe “ 1 .
[
! mm”ﬁ o;ﬁrm " " duse 1 \ Jese 1
' M | Jese 1
| ! ' expidwe ' " sese] '
| ! ! \ '
1 | 1
_ 1 k=l |
1 1no _ " ! Jvarat ' " . vl |
1 ! |
! 1 1 v " " 1
1 ¥ ! I 1
) ! ! | " 1
! X ! I 29 !
! 1
! 00g ' ' Vo '
1 | 1
\ 601 ote _ | Koz 1 . "
' ' | (TR \--3 X
1 ! ! \ ! €| s 1
1 ! ! | " 1
' 007 00T ' ! I "
1 1 19
1
! Na |l e *d na i e ad " " 1 . "
! '
1 1 1 vIL
" L L J L L L L | . ! \ E 6Nd- "
B A wer i aB = = ae TR Wl Seh TR Wi S T | h ! [ .
" | 1 1 " [ ] | | | \ " 1 .
| 1 ! o
" [ l % X ! “ uM"
! 1 [N 1 o
| . . c ! I v &4
" 5 X X o' T4 o,
! .T& F\_ UO ! | w " ! a0 D
| ! ' 2. 2
1 =, =
! wr " ) N 3 v at
" 1 1 o ! ! % "
1 | a 1 001 @,
1
' ! _ S, o =Y
' [} |
" NE T mA h X & " . o)
1 ! 1 N ! —m__
) 1 | A A c | S
=l . 2
| ! ' T om &, '
_ 1 1 650 590 3 ! o
l " U ____ = Ll _-__Za
00| 00T
L« 00T5 1
< 00E /1T




Schémata /| Schemas / Schematics

Bomar

6.2,

Elektrické schéma 3x400V+PE, 50 Hz /
Elektroschema 3x400V+PE, 50 Hz /
Wiring diagrams 3x400V+PE, 50 Hz

spol. s r.o.
1236/1

r

Tézebni

7

Czech republic

627 00 Brno

—
(18]
£
[e]

[a3]

Transverse 610.440 DGH

page/Startseite

Uvodni strana/Start

I
U
O
o
T
=
o
i
0
]
¥
v
o
c
©
'7

106

Manual version:
Manual rev.:

2.20/Nov.20133
2




Bomar

8T usypes ET0ZTTL wreq/aea/wraeg
|fsaBeg/tier] Sed TRIIRCHE1EN e passeno ) [enooedy
10 e 205 'Id+A00RE EunsuipdsUiZ/Addns Jemog/iusleden
Jabedfisn 2 ONC(Z-05081-53 | ¢ eIUBLIN-00 -op [JEZUy/ON 200/ 40P oS

SIULIISZIAASIRYU] /SIURIUO0I JO 3|Cel /Uesdo
Ug) (85 aLueN/abed BLEN/AURLS ASZEN BUILPSELY BUILPE 005

. ou.g ‘00 £29 72 o
HOA 0P'0T9 8si8ASURL | T/9ETT UGRZRL Bviog

"0'r's "YyWos il

EI0TTITL 10Uaqnz/saL10ss920y/IA1sUaSN|SLId €T
E€10TTITL WR1SAS.1oN@S/WalsAS [0.4U0D/WRIsAS 1aIpry T
ETOTTIT'L ralagsiioylayals/apan Ajajes/ynnjo juisougadzag T
EI0TT1TL 1indusipag s1se/jsued [03u0d uojing/Pued Joepejao exie|L 0T
ETOTTITL abuebuiz/sindur/Admsa 60
ETOTTIT'L [RUSACIPAH /oA RA DINEIPAH/AIRUSA XINRIPAH 30
EI0TT1TL 191[eUaSZINYIS-10]0[/1012BIUOI JOJ0W/DI010W Be)AIS /0
ETOTTIT'L ane|d-1e4obz19N/pleoq Jomod/Sloapz exsaq 90
ETOTTIT'L bl “VHI d11ed PRA/GbIN Vb 11ed Jomod/abi Vi 1587 eAo|IS qs0
€10TTTL ZIW-TW 311ed PRJfZIW-TIW Med JomOd/ZIN-TIW 1522 gAoliS S0
€102°IT°L SASIPPMISIRIY /351 SHed /pPiie Yuaosny a0
ETOTTIT'L SISIPPMS|RIY /1S]] SHed /QP{Iie yuAosny| e b0
€1071TL SIPPMS[NIY /S]] SLEd /QP{Ie YluAoSn)y +0
ETOTTITL TdO 3Nduaipag/1do [pued |013u0)/Td0 Pued epeia0 ego
£T0TTITL TSy MUeIyas][eyas Wi S1UBW[F Jap Buniaizield /TSy SINSOpUS Ul SUBWS|D Jo JUSWR|d /TSy 199peAzol A ijAld JURISILzZoy €0
€10TTTL Bunianalg O/I / uonels [0uo) O/I / WisAs PIPY O/ 20
ETOTTIT'L SIUYIISZIBAS][BYUT /SIURIUOD JO B[Rl /UesqO 10
€10TTITL Syasiies/abed Lelg/euens JUpoAn 00
wmeq/eieq/wneq a)as awep/ebed swen/Ajuens Aszey a)as/abed/eyuens

SIUYDIDZIDAS) _YUT /SIUU0D JO (el /uesqo

00




Bomar

Schémata /| Schemas / Schematics

1e1s 14yaljjouo) 14815 J01R2IpuU 14835 BYj|0.quoy 6T LNO
oN oN oN | 8T .1NO
oN oN o | £T 1NO
N N oN | 9T 1NO
ON N oN | ST.1NO
ON ON ON +T 1NO
ISZIUOIN =SR] RZIUODIN )
ON ON ON <1 LNO
[IPUYIS usWIYey 15e) Wiy 3|Yadl ous WY 1T 1LNO
usIuN Yoeu uswyey UMOP ULy niop ouswey 0T LNO
uSqo Loeu uswiyey dn wuy nJoyeu ouswey 60 1N0O
uasQ| YP0Isqnelyas 20In 9se3jeY JjoAod YeIRAs 80 1N0O
usuueds ypoisqnelyas duwe|a 2217 Jnoudn YeIAg /01Nn0O
ON ON on | 90 LNO
asdwndyjinelpAH dwnd 21neJpAH AinedpAy D|pEdJSQ 50 J_no
Buniyny 10304 dwnd juejoo)n Jusze|yd Jolop +0 1NO
oN oN on [£0.LNO
+£0.1N0
SULIY SOP [)UIA 9P wie 3y Jo 3jbue uoiejol suswel juagojeu niyp | ~€0 LNO
Sbiezuy s1BIq Jojeaipul [enbig [23ezZen Jujedbiq +20 LNO
-10.1N0
T4 1els T4 Hels Thid 1 15 710 1.0
ON ON ON +Z NI
oN oN N E€C NI
oN oN N CC NI
ON ON ON 12 NI
ON ON ON 0Z NI
ON N N 6T NI
oN N N 8T NI
ON ON ON /T NI
N N N 9T NI
N N N ST NI
N N N T NI
N N N €T NI
N N N CT NI
SNTIAZ I10A2 SNTHAD TT NI
TVANYW NNV TYANYW 0T NI
dOls isel dOls uonng dols opRelL 60 NI
1vIS ®1sel 1dv1S uonng 1AVLS oyige|L 80 NI
dOl1s VL0l dsel d01S V101 uonng dO1S V101 ople|L /0 NI
1adssb BunyjeyassyieyLy2IS umop INys a1 Ajsjes usARZNn ynojo Juisougadzeg 90 NI
MO U010l MO SI010l 30 Alojol G0 NI
Bunuuedspueg uoisua} spejg nsed jnuden +0 NI
oN ON ON €0 NI
us3un 31 uswiyey umop S| ULy Sjop ouswiey C0O NI
WUedsab 18] PoIsqnels paduwels s 1A Inudn gIgAg TO NI
ad RINE| 320 of1
Uoeu y1jg/m3IA Jopun wo.d/npods 3z pajyod
0/0]0]0]0]6/0]01016]610]01010]61616]0)
09 0 09 0o 9 0 0 0 O 9 9 O 9 9 O O
55553555355 355555§5565§555
6 Y amxELEo s 88 S &8 &K A SR
J1d
222222822 22 2 2 2 2 222 2 EE E
RUYNMEEESELE L EE B 88888288 R
1 | Q000000000000 00000000000
HOA 0b'0T9 =SSlaAsuel |

Manual version:
Manual rev.:

2.20 /Nov. 20133
2

Bomar



Bomar

Schémata / Schemas / Schematics

8T usypes ET0ZTTL wreq/aea/wraeg
|fsaBeg/tier] Sed TRIIRCHE1EN e passeno ) [enooedy
€0 mps 205 'Id+A00RE EunsuipdsUiZ/Addns Jemog/iusleden
Jabedfisn 2 ONC(Z-05081-53 | ¢ eIUBLIN-00 -op [JEZUy/ON 200/ 40P oS

TSy dURIYISIRYIS Wi SJUSWS[F Jop Bunisizield /15y
2INS0[2US Ul SYUSWISR JO JUSWSJBIY /TSY 1PRPRAZOI A AL JURISILZOY

Ug) (85 aLueN/abed BLEN/AURLS ASZEN

HOA 0t 0T9 8sieAsuel |

BUILPSELY BUILPE 005

ouwlg ‘00 £29 2
T/9ETT UPZRL
01 "YYWOg

l\
fog

B S

‘l.ul.u 09‘

ww 08T

ww g7

ww 002

[eoslooe
[

ww opT  Ww S

W ozZT Ww 0%

ww 04 wuw g6g

TSH

0

109




Bowmar

140 3nduaipag/1do [pue!

JU0D/TdO [oued PepejA0 HOA 0kt 019 2SI2AsuURl |

Tdd 9s

TTH ‘195

1059S s

ZH ‘8as H QO

SOI3RWIAYDS [ SEWAYDS [ BjeWdYdS

2.20/Nov.20133

Manual version:
Manual rev.:

110



Bomar

Schémata / Schemas / Schematics

8T usypes ET0ZTTL wreq/aea/wraeg
|fsaBeg/tier] Sed TRIIRCHE1EN e passeno ) [enooedy
0 mpeg ZHS '3+ A00PE BLnsUedsUS/Addns semodiusleden
Jabedfisn 2 ONC(Z-05081-53 | ¢ eIUBLIN-00 -op [JEZUy/ON 200/ 40P oS

PIISYLY /151 SHed /QPIE YuAosny

Ug) (85 aLueN/abed BLEN/AURLS ASZEN

i oug ‘00 £29 2
HOQ Obb"0T9 SSIaASUEIL 1/ocT JMGRZRL
"0°I's "YYWOg

BUILPSELY BUILPE 005

1\
Hvwog

B S

"@dIABp ucwEwum_Qm‘_ ucw_m>_:_uw ue asn o} ..E@t SoAIRSal Jainloejnuewl ay|

8q'50/ 1 20T'1SC'16 ANY13IM NSISHL/ M [eulwR) asnd end-
8'q'50/ 1 LE0'0ET'T6 wIs3 A0SZ/YW00ZL 02X 'MOJs ‘A0ST/YWO0T - sy aqnL n4-
8'q'50/ 1 20115216 ANY13IM NSISHL/PM JeulwIz} asn4 nd-
8q'50/ 1 LE0°0ET'T6 wIs3 A0SZ/YW00ZL 07XG "MOs “A0ST/YWOOT - @sny agnL nd-
8'q'50/ 1 20115216 ANY13IM NSISHL/PM JeulwIz} asn4 nd-
£50/ 1 200°9%0°'T6 aay TT-TDIH ONXT+ONXT - 20|g 1983U0D AdeljiXny Tvd-
+'50/ 1 200°9%0°'T6 aav TT-TH ONXT+ONXT - %20|g 10BIU0D Adeljixny Tvd-
0°q'50/ 1 ST0'THO'T6 MRYIA Aejsol “Bur $29Tdd0g Ry 42 TT40d-
0°q'50/ 1 STO°TH0'T6 MRYIA Aejsol "Bl $29Tdd0g Ry 42 TT408-
9'50/ 1 STO°TH0'T6 YRQIA Aejsolly “Bur $29TI0g4 By 47 404~
€50/ 1 STO°TH0'T6 MRYIA Aejsol “Bur $29Tdd0g Ry 42 T408-
§q'50/ 1 £90°090°'T6 's'@ “$OINOYLDTTI-53D 319 ££885 WWZ - o} Jejawonuaiod Tdd-
§q's0/ 1 ST0°€8T'T6 's'@ “SOINOYLDI13-53D VOZN/ L% S6TdL )G IejBWoNURI04 Tdd-
#'90/ 1 T10°0€2° 16 wIs3 A0SZ/YWO0SL 02X 'MOJs ‘A0ST/FYWO0S - @sny aqnL 6n4-
#'90/ 1 200°0£2'16 wIs3 AOSZ/VE'9L 02XG ‘MOIS ‘A0SZ/VE'9 - @SNy aqnL n4-
190/ 1 T00°0€T° 16 wIs3 A0SZ/VZL 02X 'MO[s “AQST/VZ - 8sny aqnL 9nd-
090/ 1 100°0£2°16 wIs3 A0SZ/VZL 02X 'MO|s “A0ST/VZ - @sny aqnL and-
8'q'50/ 1 £20°080°'T6 AOMOYLIFT3 2200-02523 200 YAOE ‘VET'0 ‘AOEZ/A00Y JouLiojsuel ] L
P11/ 1 £50°090°'T6 NOLv3 A1Q-22W peay o3ims JUsdN|SUR. MO|IBA 895-1d0=
01/ 1 T€0°090°16 NOLv3 9-10-2ZW pesy p3Ims Jusanjsue. usalo 195-1d0=
€01/ 1 150°090°16 NOLv3 ENIM-TZIW Yoams [euoryisod £ 4o pesH T¥5-Td0=
11/ 1 $E0'T90°'T6 NOL¥3 M-Q31-2ZW Joydepe uojeq oj 1461 ayMm TH-TdO=
LL0/ 1 £20°T90°'T6 NOL¥3 9-a31-2ZW Jeydepe uojeq oy 3y61| usLID TIH-
860/ 1 PE0'2ST "0°4's YYWO4 aHa JSpOOLR [e3UBWRIIU] NS~
50/ 1 610°SH0'T6 aay 00°T-9TTSW YT - J33Iels Iojow [enuep Tvd-
#'50/ 1 ST0°SH0'T6 aay 9T'0-9TTSW Y9T'0 - oIS 10jow [enuejy Tvd-
oet/ 1 L0Z-0ETY'TE | "0'I's’|ods DINOYLOITI DIV LOT-0£TY'TE pJeogAey SAnISUSS-LPNO L n-
290/ 1 G16'59Z Jeuwog £0-4Qz D0A8Z/DVADZ "DAARZ/IVAST - 1N Ajddns Jamod 1az-
?E:_ﬂ_wwww%_ Amuend Jaquinu yed Jainpoejnuely Jaquinu adAL uondLIsap AIAQ uone w.uu_r\_,wm

15!] SHed

]

111




Bomar

ST usypes ETOCTTL Wreq;/seawraeg
|/580ed/us HABd 1181308134 JBH/ Passa00.4d/|Br00R .7
PHO aps ZHOS '3d+A00RXE BunsujadsUZ/AIddns Jemod/iuseden

Jabel] Z'ONZ02-0S087-53 | ' EIUBLIN0Q 18P 42Uy ON 200/ 4Op Ojs)

PRISINILY /151 SHed /DPie YuAosny

Us) (25 aLueny/abed sweny/Auens ASzen

HOA 0t 0T9 SsiaAsuel |

SUILPSEIAY 3UILPe00S

ouwlg ‘00 £29 2 o
T/9ETT UGRZRL Hviog

“0'r's HyWOg i

"@2IAlp ucmEmum_Qm‘_ ucw_m>_:_uw ue asn o} ..E@t SoAI9S3al Jainloejnuelld ay|

+0

190/ 920°080°'T6 "0°I'S NYaUW) STOZOOLOEZOST VAOST “VZ/V¥9/V8E 0-G9"0 ‘AST/AOT/A00H-0ET-0 - Jouliojsuel) [epioloL TdL-
1/ #80°090°'T6 23al UZOILA-TTAMA JNXE + uonng - ysnd woouysnw dojs-Asusbiswl 10595-Td0O=
P11/ 120°190°16 NOLv3 OTHV-ZZW ONT + [e1depe Buiyoeny 895-1d0=
ot/ GE0'090°'T6 NOLv3 $-Q-7ZW doe|d - peay yaims 795-1d0=
zot/ 120°190°16 NOLv3 OTHV-ZZW ONT + [e1depe Buiyoeny 295-1d0=
01/ 120°190°16 NOLv3 OTHV-ZZW ONT + [e1depe Buiyoeny 195-1d0=
€01/ 120°190° 16 NOLv3 0TIV-ZZW ONT + [21depe Buiyoeny TVS-Td0=
€01/ 220°190°'16 NOL¥3 0T)-ZZW Je)depe uojeq oy 19E1U0 ON T¥5-Td0=
§q'50/ 60005216 ANY13IM TTT-42Z 0OYM dwes 195Uu03IsES Tdd-
050/ T100°08T°T6 As|pe.g us|ly G009 a%e|d yo1img 150-
T9'50/ $10'THC 16 aay ze/e6 3 dE - 06-3 1033ULOISIP LOIMS SN Tvd-
L1t/ 640°050°'T6 aay T1£-£T-T0-08-594 dE "AOOH/AVIE - 1030 IO T~
911/ 650°050'T6 aay /- T-T0-0£-594 dE "A0OH/AVE - 1030RILIOIIUIY TTW-
€0/ 640°050°'T6 aay T1£-£T-T0-08-594 dE "AOOH/AVIE - 1030 IO -
L0/ 640°050°'T6 aay T1£-£T-T0-08-594 dE A0OF/AOY - 103083031 TIWX-
TET/ TE0"0ET' 16 WIS3 AOSZ/VTL 02X 'MO[s “A0SZ/YT - asny agnL T1n4-
Ter/ 20115216 ANY13IM NSISHL/PM JeulwIz} asn4 T1N4-
#'90/ LEO'OET'TE wis3 A0SZ/YWo0TL 02XG "MOJs *A0STZ/YWOOT - @sny aqnL 0TNd-
#'90/ 20T'1S2'16 ANY13IM NSISHL/ P Jeulwiz) asnd 01nd4-
#'90/ 20115216 ANY13IM NSISHL/PM JeulwIz} asn4 6nd-
#'90/ TE0"0ET' 16 wIs3 AOST/VTL 02xg 'Mo|s “AOST/YT - @sny aqnL 8nd-
#'90/ 201'152'16 ANY13IM NGISHL/PXM Jeulwiz) asnd 8nd-
#'90/ 20115216 ANY13IM NSISHL/PM JeulwIz} asn4 nd-
190/ 201'1ST'16 ANY13IM NSISHL/PAM [eulwRy asny 9nd-
090/ 201'152'16 ANY13IM NSISHL/PM Jeulwizy asn4 and-
8'q'50/ LE0'0ET'T6 wIs3 A0SZ/YW00ZL 02X 'MOJs ‘A0ST/WYWO0T - @sny aqnL #N4-
89'50/ 201'1ST'16 ANY13IM NSISHL/PAM [eulwRy asny ¥Nnd-
8'q's0/ LE0°0£2'T6 wIs3 A0SZ/YW00ZL 02XG 'MOIS “A0SZ/FWO0T - 3Shy 3anL £nd-
EE:_m_uo.wmumm.v_ Anuend Jaquinu yed Jainpejnuely Jaquinu adAL uondLIsap I :o_umuw_uu_e\_,wm
1s1| sped
. s P v B z B o

SOI3RWIAYDS [ SEWAYDS [ BjeWdYdS

112



Bomar

R ET0CTTL wryeq/sea/wrieq oulg ‘00 /29 7D o
[sspecgert e R Y a0 e PMSIIY /35I| SHed /RPIRIe YUuAosny HOA 0+ 019 SSIPASUE]L /92T uGRZ2 L Hviog
A ayes 705 ‘Id+A00RE EunsuipdsUiZ/Addns Jemog/iusleden -0'r's yywoa %

JeBegs o @05ET =3 SLRLS00 5P 2L JON 50/ 0P OB Ug) (85 aLueN/abed BLEN/AURLS ASZEN BUILPSELY BUILPE 005

e'H0

"@dIABp ucmEmUm_Qm‘_ u:w_m>_:_um Ue asn 0} E@_‘_ SoAIRSal Jainloejnuewl ay|
8950/ T SOT'GTO'T6 NYX D-TI8LZTHYY Y210 ‘ZH0S ‘AOEZ - J0je|jusa Buljoo) gr-
¥'20/ T TE0' TS0 16 o713 INN/HEG-WYD Aea a3 uonoUNI N T134-
950/ T ¥21°210°16 “ONI ‘SOINOYLD3 73 W113d 2037-3d) + YEPILEOTHA IDVAOOPXE ‘AML"E - SAUP Jojow DY TW4-
ozt/ T £16°59¢ Jewiog X'S-Odd UN241 jo.puo) mno-
PIT/ T 920°150°'16 ANYTIIM 90k ¥NS ONXp - AejRa Aajes TWa-
0'50/ T €00°0LT'16 As|pe.g us|ly €SLT-213-TH6T V9T ‘dE Yoams ue 150~
€60/ T L00°ELT'TE NOYWO TEVE-NHQ ONT+INT - Yams Jiun #H5-
60/ T L00°ELT'T6 NOYWO TEVH-NYA ONT+INT - UoIas Jiuur w0s-
950/ € £00°TET'16 730 9B vZ1 0TAd onsuapieleyr ob ‘Isey 8EXOT W - 3sny dLpUIAD Tvd-
1/ T CI0ELT'TE na 8SM0 ONXZ - Youms Aljes 1205
(uwnjooabed) uoleoynuap|
uoneso] Amuend Jaquinu yed Jainpoejnuely Jaquinu adAL uondLIsap AIAQ N

1S1| SHed

3 [ A 9 S B B z T i o




Bowmar

ST ees STz 112 s oulg ‘00 £29 22
foetein L ZW-TI S d PR /Z-TI Hed J3Mod/Z-TW 1522 BAOIIS HOA 0bH 019 SsieAsuel | T/gEet KoL
=eg e
Joben] 2 ONe050a153 SLRUNS00 5P JE2LJON 50/ 0P OB Us) (25 aLueny/abed sweny/Auens ASzen SUILPSEIAY 3UILPe00S
adundyjinelpAd Bunjyny| 1010y ST BUNIBLDISHEUSION “Xeln] [ |
dwnd a1nelpAy dwnd jue|oo) v mw;umwc%wwa o L3do €10 219 TI0TUX- !
| JuszZe |y 03l gl supe oy '
Ajine.pAy ojped.p) 4 v ity | | |
20500 ‘WAIGHET ‘ZH0S ‘AOOPXE WSL0 ' IIEZ 0 AOOPE ‘W0 M5 L,T
N
d
~E ~E !
- - |
W W | € apy m
3w o @/W
| I
| S PO | S'op TR se] s e
| WA | TWM-
! |
wa% SE1 scle 51 nT €670 £210 €170 ZIX-
| Bunecs
| JEun ayEpsdneH
| | UimyseLpsbsne
N 159 tpre s
EFDIR vl ol o W B[R IE o
| g |t | ; W w |w pauado s ymws
| ! st paBieLs suewsy
| | NOLLAwD
i VT - v a1 | VT - 5 Ol eudia wey
HOBOGAIE HIG/APE * anudin
=1 it ey Sl g
= Fe9TudOe e 9108
Z T \%
o e w - - I ) ™
ol ¥ oz e of v g T
ZWx- Thdt- NN NI TS
PP o [ A kI
al al n el al n e
-~ Y & ~ M ‘e
W oN (SN SEE
S ES - N ~N ~N
TE T[T
5T 5T ST 5T ST 5T
o ¥ 2 o v =
<1 <1/<I 1 wigo0 <l <I| <l 7 wrooro
1 ped/ 1 ped/
-\ - N o SN e
= o' el
-~ M e = M e
W IN e w (N e
2R E 2R e
G50/ T€7 -
950/ TT] -
950/ TT7 -
s s B s B v = z T o

SOI3RWIAYDS [ SEWAYDS [ BjeWdYdS

2.20/Nov.20133

Manual version:
Manual rev.:

114



Bomar

&1 umpes EIOETIL WriR/HegAe] ows ‘00 £29 2 T
ﬂwﬁ,ﬁf - Eﬁw_%m "%MM,C Hﬂ%ﬁwﬂﬂ b "VEl 3118 PRI/abI VW 1ed 13Mod /b “WEid 1587 BAOJIS HOA 0bF 019 8siaAsuel] Ewmm.m JpzaL Hvwogy
e 2 Gl 202050815 | ARIEG 2P LFANoN 0 P O S B R s
S0

pueqgabes Jojow Bunjyny Joj0wpueqabes

pueqg-mes auibus jo Buijoo) HBIpuIMLdsIBpUR] JRJAONURIY  </T> - € Jojow Buialig

nsed niojoul Joje|gua A pads puequaiawonualog  <gT> - ¢ nsed Jojop

‘ - nsed 150|yaAl Jawolaualod  <9T> - T -

Y10 "2HIG AEZ UMD SERT THIS NOORAIEZRE D
-
3
! Y TEY vew-
| e Tay- W
i rar 0zt 3w Al i
| -108 +108 , sy
\\\\\ VEWM-
_ o B
S N IR pe G B
<l 81 R
| b RE s TE
uan__xnﬁ 0179 ZAX- ! RS
| I | ] I | |
! [s] [+ o] [+ 5] <] © [e] [s) [+] [«) | 30 80 aQ uQ
4 W DV Y A wa el s b el a1 @ MmO AN
O |
& 5 = N | WOIL'E AODPXE
o S S E_ E ” WEPIZE0THA
NM w F I S—.JN‘Q
900/ L07] 4— L0115 I |
% w w v w wwy 3% | Z 8B Y
500/907] - » 8011/ 0 . b % H ﬁ H : . o .
|
|
= ’ |
= = 00k  TOP $0OT SOT ozt 8 , ———
Fata S B ' I 4 540 | 1
N
2l wweozy | v, 3d, b kB
[ R
; @W sl vl oz v
5 = =T THWA-
& ] Poep ot
v £ wAgE YETD
A MOETINOOR
Y il 1o te T
Z 1 == M
N ¥} L)
EL| a1 11
5 - of ¥ 7 oy
g jort TTIAM-
= = P
0| 2 Ry
w0 &0 m n ﬂ
2] wwonzl | wwiogl e e |
[] zns- []] e
T st ST st
c _ o ol 7 i
s = 140/ 00E - -+ 00E /) nﬁ h% A Td-
[
LR [E
2R R
- T€7 /60
/1T - - 127/ e
D/ T - -

/e

115




81 e €T0CTTL Lryeq/eeq/wried i ouwig ‘00 £79 72 o
[/oe0ed/ eI Hined RGN 19 PASEI00 L |N00E 7 a11e|d-10.196213N/pe0q JaMOd/3(0.pz BYSSq HOA 0t 0T9 9SI9ASuUR | T/9EZT UGRZIL dviog
0 eyes 205 ‘3 A00PE BLrnsuppdsUIS/Addns Jemog/iUsteden . . . -0 1'S "YYWOd %
/eBed/isi 2 O/-C0Z-05081-53 | T aIBI0d 18P [E2uy/oN 200/ 0P O LRSS AuE0ed e bess Az BupEEEILPEN 1S
q4s0
= 3d
o [¢)
= §
we'9l &
T 00t = o1 oy &
00T LN 5
abuebsny aip uny Bunsiedsui/sindino Joy somod /AdnisAa oud Jusleden c9co/ - 008 00E o |°
00€ o |5
YIL 4 B
abuebuig aip uny Bunsiedsuig/sindul 1oy Jamod/Adnisa oud Jusfeden s7r/ — 5 b |2
00¢ o 8- 7 AOT
WWOoZ L
[PoUIA Jop SBIRzUY SeBig/a|Bue Jojeaipul [eNBIa/niyn [P1ezedn uRIbiq o/ - |
000E o1N4-
AST A0O
| 0|2
4 b
T ] m@ O Tl
571/ G N I YACET
0T =
Wa15AS.1aN3)S/WRISAS [0.0U00 10 Jomod/NWIsAs oyjapyl usfeden \3 N \/%N%m\w@mow I =
571/ -4 & 7T 0 | N =
ST o o
=
2o TIX- fe) [o) 1az-
vzl vzl
2z [] one-  [[] sne-
TET
5 =
[ [
21/ T - - T71/69:0
e/ TT - - TT1/09%0
5 5 A S v 3 z T o

Bowmar

SOI3RWIAYDS [ SEWAYDS [ BjeWdYdS

2.20/Nov.20133

Manual version:
Manual rev.:

116



Bomar

1e3s JYd1)j03Uo)
1e1s Jojesipuy
1els ejoquoy

puegabes Jojol Buniyny

pueg-mes aulbus Jo Buljoo)
nsed niojow 1oy

adwndyinelpAy
nelpAH
AjiinespAy ojpedia)

Bunpyny 1030
dwnd juejoon
JUSZR|LPD I0JO0JY

R SI0T 1T wrgea/seg/uneg oulg ‘00 £Z9 ZD e
[eeCed/pien __lined FEHBGUELSN Jo- PESSRR0 Gy Enooe 191[eLPSZINYIS-1010 /10398ILI0D 1010}/ 0I0W 98djAIS HSA 0tb 0T 9 9SI2ASURL | 1/957T UGRZRL ‘dvnog
0 s 705 SA00E BursUBdsLIZ/A0ANS Jamogjuaeden o . : e Auioa
JoBedf1s 2'ONZZ-05081-53 | ¢ eUBlin+og 8P |4EzUy/on S0/ Yop s s 15 aLLEn/aDed alEN/MUELS ASZEN BUILPSELY BUILPER 005 “ *
90
150/ 9—"=g v/ 9—"ag
L0 p—"a¢ vl p—"2¢
sz —"=T velz—"=T

621 911 £21
61 10 b0 1D
61c 8950 gqc0 950 2950
A £021 901 £0T1 9011 2% H0E
A A
R D U G O
clelele] [afalsa]
| mM mM !
I
| e el o ”
! ujw g sawn] |
i 3 1uoRIUNg |
! |
o) Sonean | HEs-Wd = s
: , .
TH | o3 ~ &
14 | N N ”
1 O
| 2| fiv
.l & ” 7] 2y
| i S i of i o€ i i o i S i v i | T3y ] awi- ] -
ST T T v ly
00T|0Zt [00E
oy
pasa
060/ 00T - » 00T /990
020/ 00 -+ 008/ 950
s s . S v 5 T o




Bomar

ST Laes ST0CTTL LIrgeq/eieg/wreg oulg ‘00 £29 22 o
[/530ed/pusT lined ARIBQUE RN 1B PASSa00 4/ |EnCoed7 |BUSAQIPAH/BAIBA JIINEIPAH JAIBUSA SYI|NCIPAH HOA 0tH°0T9 2SI9AsURL ] T/9EZT UGRZRL Hvwog
i 2105 3aHA00PE BursUBdsLIZ/A0ANS Jamogjuaeden - -0'I's YWOg %
Jebegfis o @05ET =3 SLRUNS00 5P JE2LJON 50/ 0P OB Us) (25 aLueny/abed sweny/Auens ASzen SUILPSEIAY 3UILPe00S
L0
IszIuOLIN EINCESN [[PUYdS usIYERY uSjuN YorU LBWYRY UBg0 YoeU URWIYRY P0ISgneIYRS uauueds >203sqnelyas
JRSIUOIN EINCESN 158y ULy umop uLy dn wiry 20IA asesRy dwep 231
1BzIuOMIN eAIRZRY oYL ouBWweY njop ouswey nioyeu ouswey 1joA0d RIRAS noudn JRIAS
o7r gz1 szt [ad [ %l vet
) fasiiys] 100 or 1o 60 1D 2010 010
c1e 413 1€ o1e 60€ 80 L0€
N A A A A A
" |||||||||| 1 S/ 0TE 4
'
' '
) '
" €1e ! z1e a3 ore 60¢ 208 2050 T
'
) '
" g N A " uern e e N s AN s giame TS W
) '
1 1
) '
) |
' 0
| |
) '
) '
) '
) '
) e ! 4 4 4 4 4
VAN S B TS X1 Jen X Jaen X1 Jven X Jan X Jvin
T ' T T T T T
) '
) '
' '
) |
I el |
) 2 1
) Gt
' g
) m (
) X
_ z
) o
) 81
] Fall
) L
] f=1 |
) 8 1
X 00e 3 uern - R s AN IS . JETS N
| IS I T
00e oe oce 13 [1s3 00£0 TG
071/ 00€E - > 00E/640
B B B B B € T o




Bowmar

Schémata / Schemas / Schematics

001/ 00T -

R SI0T 1T wrgea/seg/uneg ouwlg ‘00 £29 72 T
[/s20ed/pus1 Hhed 1P1BGEIEA e/ PRssan0 y/[encoedy SBuebuIz/sindurfAdmisp HSA 00T 9 2SI8ASUEL | T/9€2T UGPZR L dvnog
05 2105 ' I+AQOPHE Bunsujadsum/Aiddns semod/jusleden T oIS NNj.\_\,_dm_ mﬂ*
JaBedr ZONZZ-0508153 | ¢ 81HRUINA0Q 8P LU/ 200/ 0P 05 123125 BLUENY/3Ded BWEN/AURAS ASZaN BULpsENBUILPEA 005
80
SWLIY S3p [SYUIA Jap
ablzuy aebiq (4=31yosNIQ)
Juuedsab 1s| ya01sqnelyas
we a3 jo s|bue uonejol
Jojeaipul eabiqg (Youms 2.nssald)
dule|a si 221
aUBWe. JUBgIeU YN MO - EW ZW ‘T US1010H Bunuuedspueg usIun st uauIyey pacuE s
[e3ezZE3N JURNBI] O - €W “ZW T SI010W uoisua) ape|g UMop s1 Wy (zeuids Aroxe|L)
%4 [3Eas zz1 ver O - EW “TW T AlojoW nsed pnuden 3jop ouswey nudn SRIAS
AG+-A Y-A g-A SAO-A
A - A o A - S0 TzT s ozt
>NoN.H> zm<§ " _/_Nm_m.H " PONI Z0NI 0N
A A A +00T +0T 20T T0T
A 'y A A
CrTrTLorohoo D vOr 201 1019 TIX-
INSM- B N e B0 N IS S0 N RIS
-0+ A2
na-
+7;<7§7 mizm
0EG +20E oot
INS- -Z0E  +20€
renre 001 000€
TS v s/
a8 | SAO vd- s- z0s- \{d] T0s-
e | NE
wOTER
YL g
3 R oot
YNEEZ NY YUFOMON + o | 4no
o950 SEEM N + N0
Shild v AAM-IENA0 + B0 | +100
YAOZNY YIIS-0AZNH0 + YAOZNYHO N -
[ECE] TSR T N Tv4-
A3D - ALHANETD + NI A0
RS YUFONTEZ + yNTHZ b
RREES ¥ SSEWN T ad ¥ N Waa
NMOUE HMNMONE + Nmodd | AbT+
YOENH YUGOGNH + YaIH
Josues uopiEodBLILEY Suswel JuS0IRU NIYN o e e NS s oS-
Ry i pIezeN Julp
INS- na- oot oot 0019 TIX-
-+ 000E /020
00T /60

119



Bomar

8T usps ETOTTITL wiryed/sped/uneq oulg ~OO L2970 ey
sebe/ s Hned JEIBRGUE.5N 1EH/ PRS5300 4/ [EAODEHZ 1Indusipag s3se] fjpued [ouoa Uoling/pued jdepR|AC BYIe|L HSA 0P 019 aSIaAsuUR) | 1/9€ZT UGRZRL ‘Hywog
OF eyes 2005 300 BLnsUpdLIE/AdANs BmOiuseden o - “0'I's "Yyywoga %
Jabel] ZONZZ-0508153 | ¢ 81HRUINA0Q 8P LEZU/ON 200/ 0P 05 UR)125 BuUay/30ed SWeN/AURAS ASZaN USR0S
60
SNIAAZ IVNNYIW d0l1s 1dv1S
31040 TYNNYIW d01s Lv1S
SNTAAD IVNNYI dols 1dv1s
PZr Pz €71 £71
TTNI OF NI 60 NI BONI
11T 01T 60T 80T
A A A A
oe1 /60T 4—
|
) |
I [ 4 [ 4 !
) ~3 T¥S-1dO= N--329S-1d0= /\L T9S-1d0O= !
| € € € € |
| 1
! |
TdO
071/00T —————————————=- 00T /60
B B B s B B 3 B T o




Bowmar

Schémata / Schemas / Schematics

R SI0T 1T wrgea/seg/uneg ouwlg ‘00 £29 72 o
[/seBed/gas] e 1P1BGEIEA e/ PRssan0 y/[encoedy Ya1a1agsyisylayis/a[aun ARjes/ynnjo jujsouadzag HSA 00T 9 2SI8ASUEL | T/9€ZT UGPZRL dviog
T oes 705 ‘T ADOPKE BLrnsuppdsUIS/Addns Jemog/iUsteden -0 1'S "YYWOd %
JoBeaiei 2 ONe050a153 SRR 5P IUEZ0/oN 50/ 5P D) Ug) (85 aLueN/abed BLEN/AURLS ASZEN BUILPSELY BUILPE 005
ot
0<1/00T - - Q0T /501
9ise | JyaLegsypyRyIs
uonng apu Alpjes
2217001 ynnjo Juisoupadzag o)L
191 v e
i
895-1d0=
15T
(8T
86T
271/90T -
€71/ §0E - &
=] 8610 4810 TIX-
o Ny
— W= oloa|u|un
(=3 oo O ||~
(=) v o
o L o o ] [redsm-
,7 b | v | b2 | vT o7 |vEs|zs|1es | Burjspae pueqabes
, | | o I 13A0D Dpe[gMeS
! | \ 2T [ CRES I > nsed AAD|
| Wb b bl s s 7S 1S 1S ! @ | _]__]Teos
, LI I i
| T e
I N N\ oA 2w | THo | HE |
! /fﬁf = b , - W1 es b TIX-
| NI T ! 3
! Pe s & , T2l o/
! & € e €F S & W | \ TTW-
” I 2z LONI
, | JH0b NS 221/ LOT -
v e |z | el Z1s|zes| 11s| v ) Thg-
T T T T G @
2w
N N Y N M N — 2 2 z
g |Rlg ©g|as 5 -
7010 7 4 dois |ejoL
doys [e101
8cT 10595-1d0= dogs [e30 1.
[ e
n n n wv1 v
2 2 3 1T i
Bunjjeyassiey.aLaIs 1815 €10
Jojealpul apJ Apjes
ynujo Jusouyadzad eyjoquoy 2 %) 2|
L] L] 5
21402 [ ZINDI- W TTW- S
w w w
(=3 [=3 (=3
o o (=)
O71/00T = - 00T /o511
051/ 00€ - - Q0 /520
ST IE~ & ST Te~ &
zqcy 9="=g 7qsy 9—"=5
7950/ b—"2¢ zqs0/ p—"2¢
g5y ¢—"=1 T 721

121



Bowmar

ER STZTTL wrgeq/aEq/uriEg oulg ‘00 £29 7D _—
[/530ed/pusT e ARIBQUE RN 1B PASSa00 4/ |EnCoed7 WRISASIBNIS/WSISAS [013UDD/WISISAS IR HOA 0tH°0T9 2SI9AsURL ] 1/9€ZT UGRZRL gvwog
b ayes “HIS Sdr o EunsuedSu/ Addns emogusleda Us}ias aLuenysbed swen/duegs >m5>4 BUILPSELA UILpEToaS "0's "HYWOg m‘*
/3Bed/si 2 O/-C0Z-05081-53 | T aIBI0d 18P [E2uy/oN 200/ 0P O bg 7 u u
1T
var cor ror zn rm P q%0 60 260 Ten
1T 01T 80T £0T 90T SO0T +0T 20T 10T
o o - 1 ) (A
, ”
! |
! I A L A I & L 4 |
! 02 NI 6TNI  SINI  LTNI STNI  $TNI €T NI TINI  TTNI 0T NI 80NI  LONI 90NI  SONI $ONI  €ONI 20 NI 0 NI |
! |
! € $O- |1
|
” 260 560 g6 260 560 660 !
, SAO-A Yv-A Ng-A a-A AO-A AS+-A ”
|
, ”
” — 1zm L L L L 5 L L & L s L !
A0 v Ne q A0 AS+ I
I —p zzn |
| 10 |
| —b cent ”
! |
I
|
” —¢ ven ;n_ !
I
' —gorimo |
| MH ,
I
I —bsrimo [
” s
I
I a1 1o I
| | |
, zC |
200/ 6TE A———p6T 10 |
! I
I
! 8 o
” +IY Bitd ”
| T T T T T T T |
oo /6T A”‘ |
|
! 10 00t |
! 5950 S50 |
ow0/0T4———¢ T I
| 0 5o 9-| !
|
” NI APZ+ 1NOAD STLINO $T1NO ¢rin0  TTINO  OTAINO 60.1N0  80.1NO 40 1n0 S0Lln0 $01NO -£0.1N0 +£0.1NO -20.1NO +201NO -T01NO +T0.1NO !
I
[y T T T T |
1 X'S-0Odd |
I
|
[ I e e O O S KN B I S ,TND-
T
[
1
002 00T " T1€ 0TE 60E 30¢ L0g S0E H0E -20e +20€ -T0E +10€
oo e s i o T os0 11 T 960 960 paso  £9%0
-4
3 [ i A i S _ B o

SOI3RWIAYDS [ SEWAYDS [ BjeWdYdS

2.20/Nov.20133

Manual version:
Manual rev.

122



Bowmar

Schémata / Schemas / Schematics

123

R SI0T 1T wrgea/seg/uneg oulg ‘00 £Z9 ZD e
[oeCed/pien Ained FEHBGUELSN Jo- PESSRR0 Gy Enooe 10USANZ /S90Sy /ISUSSN(SLid HSA 0tb 0T 9 9SI2ASURL | 1/957T UGRZRL dviog
T aes 705 34+ A00PE FuneUsdsU/ARNS Mogudedan e il
JaBedr ZONZZ-0508153 | ¢ 81HRUINA0Q 8P LU/ 200/ 0P 05 123125 BLUENY/3Ded BWEN/AURAS ASZaN BULpsENBUILPEA 005 *I
== = e e e e e e m e e m e m e mm e mm e mm———m— =

BunBaiquyainpuswiany
uonaeyap Ipg
nsed exAyaAA

) 1
) 1
1 1
) 1
! "
\ _
! Josuss M NEE X e m e Foammmmmmmmme
! o 11d1 ven ! ' ustpduigy \ ! !
l
! mm”ﬁ o;ﬁrm " " duse 1 \ Jese 1
' M | Jose] 1
| ! ' expidwe ' " sese] '
| ! ! \ '
1 | 1
_ 1 k=l |
' 1o - " ! M@ 12T | " T [
1 ! |
! 1 1 v " " 1
1 ¥ ! I 1
) ! ! | " 1
! X ! I 29 !
! 1
! 00g ' ' Vo '
1 | !
\ 601 ote _ | Koz 1 . "
\ ! | Wl ! \--3 X
1 ! ! \ ! €| s 1
1 ! ! | " 1
' 007 00T ' ! I "
1 1 19
1
! g R *d 8 i el @ " " 1 . "
! '
1 1 1 wIL
| Ll A | ! ! v IR
aB net A0 B = = ae 3CH  wed  Sod o1 WM STy ML | h ! [ .
" | I 1 T T I ] | | | \ " 1 .
' ' 3 3 ! el
" ! 1 A Smmag.mdm " ! “ A3
) ! | Q-9 ! o
| l (Y™ Sl ! \ e
! z T [0 o 1
, U 1 1 (0] ! [4s 1
.T& F\_ S ! | =3
) 1 \ 2 _ 90 D
h 1 ! = _ <
1 ! ! =, . W.
) e n X Yoo g a!
I o, o
_ 1 1 o ! 01
' ' ' 81 ' oo 3!
! " ! m 1 " w._
1 o 1
" Na T A h X & " . o)
1 ! 1 N ! —m__
) 1 | A A c | S
sl . 2
I ! ! Floom o, o
\ 1 | 590 o = 1 2
| \ =] ' =
! e e 4
00| 00T
L 400157
< 00E /1T




Schémata /| Schemas / Schematics

Bomar

6.3.

Elektrické schéma 3x400V+PE+N, 50 Hz /
Elektroschema 3x400V+PE+N, 50 Hz /
Wiring diagrams 3x400V+PE+N, 50 Hz
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Bomar
6.4. Hydraulické schéma /
Hydraulikschema /
Hydraulic diagram
TAZNY. 1-CINNY Mestandardnf vybava / Nicht-standard-Ausriistung / Non-standard equipment
G0, 24-15 Napindnl pasu/ Sdgebandspannung f Saw band tensing
B
. ! 20
A s £ (o2 21 N 2 M
P * T [ BRI N
T N Regulaéni zavlek
102 Stroje velikosti 330
n
i~ 142 p Ovladaci panel / 14
- - w Regulaéni zavliek o ac| T:e W
£ . Stroje velikosti 440 Czn:rgf’:_,m £
7} 141
< L A 13 B
“ dicike rkSK - . B T 4 r *
~ Levé vodicl kostka / « O Oviadad panel / 1
g Linker Fihrungsklotz / . Bedienpult / A' gg::ﬁrnk;s:t;if
Left quiding cube Pravé vodicl kostka 4 I I
£ o ¥ Control pane Guiding cube
) Rechter Fiihrungsklotz / X
= #63/:20-170 pro TR330 Right guiding cube
v «63/,,20-199 pro TR440 ® ¥
——
“ t
L
E <}
2 12 . = =7 i Rameno /
= 1 170 Y Sagerahmen /
v [ Saw arm
B +
* - E]
A IRIL=aT
LECETE. |
16 .|
. 8
ml B A . - A i T
40::20-20 . - el AL
L 3 T - » - 1
3 15 1
=] u
- - A B SvErak /
Py = S Schraubstock /
17 18.1 e L, - Vice
* aupn ¥
050/, 28-510 pro TR330 7
050/ 28-610 pro TR440 i Pi2
. [l
Rada RB neobsahuje J510 T 4
P 2 -
upinaci valec M k Jsz §
3
Js1z *
o i
, OF 15dm3
L
205.1816-100
TRANSVERSE 330 DGH Typ /Type /Type
TRANSVERSE 440 DGH Transverse 330, 440 DGH, Transverse RE 330, 440
04.11.2013 Hydraulicky agregat / Hydroaggregat / Hydro aggregat
Pilati take pro radu BB (330,440) 92.001.069, C.fFMV: 5001-059-4, PPM-ACO, 37-PG1/2,5-TM16-CB03-FR
Neuvedené svétlosti / Unerwahnt Lichtbreite / Unlisted inside diameters
J56
Vystupni sroubeni / Ausgangschraubung / Output screewing
G1/4"
Pmax 4 MPa
Q 3,3 dm?*/min
n 1400 ot./min
P 0,25 kW
1 42 Manual version:  2.20 /Nov. 20133

Manual rev.: 2




Poz. Nazev polozky ks
Pos. Bezeichnung Menge
Pos. Item : Pcs.
! Nadrz / Behalter / Tank § TM13,5/5 1
2 Elektromotor / Elektromotor / Electromotor EM 71 0,25kW/3 B35 1
3 :ﬁ;ggz:::’g/ Hydraulikaggregat / 10A2,5X053G 1
4 i zpenyfiltr/ ! MPFO301AG! 1
5 Nélevaci zatka / Stopfen / Plug CPT-MD-FA/1" 1
6 Prepoustéci ventil / Bypal3ventil / By pas- valve SRTA-A/S10 1
7 Jednosmeérny ventil / Einwegventil / One-way valve SC1F-A2/1-1005 1
8 Rozvadéc / Verteilungsventil / Distributor RPEK1-03G3Z11/02400E1K1 1
9 Rozvadeéc / Verteilungsventil / Distributor RPEK1-03G3Y11/02400E1K1
0 :ﬂzz::ik‘égsmek/ Hydraulisches SchloR / V1050 ]
11 Rozvadéc / Verteilungsventil / Distributor SD3E-A2/S2L2+C13D-02400E1K1
12 Ventil pojistny / Sicherungsventil / Retaining valve VPNH 1/4" 1
13 Ventil Skrtici /-Drosselventil / Choke VS01-04/R2-0S 1
14 Kostka regulace / Regulationklotz / Regulation cube manual 1
15 Tlakovy spinac / Druckschalter / Pressure switch Kéd: 0166415031059, 20-50 bar 2/1
16 Kulovy ventil / Kugelventil / Globe valve _ 1(0)
17§ Redukeni ventil / Reduktionsventil / Control valve £ VRN2-06/5-6R 1(0)
18 Manometr / Manometer / Manometer D68, RAD., 0-60 bar 1(0)
19
20 Rozvadéc / Verteilungsventil / Distributor RPE3-042R11/02400E1K1 1(0)
21 Jednosmeérny ventil / Einwegventil / One-way valve VJ01-04/MP-30 1(0)
22§ Redukeniventil / Reduktionsventil/ Control valve i VRP-04-PS/6,3 10
23 i Deska/Platte/ Plate { DK1-04/32-2 10
24
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Vykresy sestav pro
objednani nahradnich
dila /

Zeichnungen fur
Bestellung der
Ersatzteile /

Drawing assemblies for
spare parts order

e  Priobjednavani ndhradnich dilli vzdy uvadéjte: typ stroje (napf. practix 285.230 G
manual) , vyrobni ¢islo (napf. 125) a rok vyroby (napf. 1999).

e Indie Bestellung der Ersatzteile fihren Sie immer an: Maschinentyp (z. B. practix
285.230 G manual), Serien Nr. (z. B. 125) und Baujahr (z. B. 1999).

e  Forspare parts order, you must always to allege: type of machine (for example
practix 285.230 G manual), serial number (for example 125, see cover page) and
year of construction (for example 1999).
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7.1. Pila / Sdge / Saw - Transverse 610.440 DGH

05. 11.2013

fruoval: MAJDIC

NAZEV SESTAVY CISLO SESTAVY STROJ
PILA PASOVA ‘20\ . 1800-050 ‘TRMO
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Kusovnik / Stuickliste / Piece list

7.2,

Pila / Sdge / Saw - Transverse 610.440 DGH
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7.3. Rameno / Arm / Arm

STG 440GA

STROJ

5. 07.2010

201.4804-050
Konstruoval: VIONOHRADSKY

CISLO SESTAVY

RAMENO

NAZEV SESTAVY

148 Manual version:  2.20 /Nov. 20133
Manual rev.: 2
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Rameno /Arm / Arm

7.4.
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7.5. Rameno /Arm / Arm

STROJ

201.4804-050 |STG 440GA
Konstruoval: VIONOHRADSKY
5. 07.2010

CISLO SESTAVY

NAZEV SESTAVY
RAMENO

1 SO Manual version:  2.20 /Nov. 20133
Manual rev.: 2
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Rameno /Arm /Arm

7.6.
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7.8.
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7.9.

Podstavec svéraku / Schraubstockuntersatz / Vice Base

STROJ

STG-440DGH

CISLO SESTAVY

NAZEV SESTAVY

PODSTAVEC SVERAKROI.1809-000

Konstruoval:

Datum:

19. 01.2010

[7:100

Meritko:

Manual version:
Manual rev.:

2.20/Nov.20133
2
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7.10.

Podstavec svéraku / Schraubstockuntersatz / Vice Base
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