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CAUTION :

Company SaMASZ is working constantly on developnant
all types and models. That is why, there is alwaysossible
change of form, equipment and technology of dedder
products. Any claims arising from data, drawingsd an
descriptions included in this operator's manual spdre parts
list cannot be laid.

CAUTION:
It is forbidden to start the drive of the rake hbefgutting
the machine into working position.

CAUTION:
The manufacturer reserves the right to introducanghks in
construction.

CAUTION:
Rake’s components bent after coming across an dbsta
stones are done as paid repairs.

CAUTION:
Lifting the rake before the working units have corwe
a complete standstill is forbidden.

CAUTION:
Operating is forbidden when any person is withia danger
area.

CAUTION:
Keep this manual for future reference.

>R B

Well-proven design with thousands of machinesgulag use in many countries and quality
materials ensure high durability and reliability BeMASZ rakes.
We congratulate you on the purchase of your new/A&&rake and wish you much pleasure and
the very best work results through the years toecom
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1. IDENTIFYING THE MACHINE
Data plate is mounted to the rake’s main framéédiace shown beloviFig. 1).
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SYMBOL/TYPE NRSERYINY/SERIAL NO.
[

ROK PRODUKCII MODEL WERSJA
/YEAROFPRODUCTION  /MODEL YEAR JVERSION

Fig. 1. Data platelocatior Fig. 2.Data plat

Data plate include
- name and adress of the manufact - model yea
- CE marking means, that the prod - version numbe
conforms to 2006/42/EC Directive ¢ - machine weigh
harmonized standar: - id numb,
- machine symbc - barcode

- date of manufactur

2. INTRODUCTION

This operator’'s manual is essential for safe aogpgruse of this rake and should be read before
anyone operates this rake should be kept near the rata@ future use. If the rake is used by
another operator, it should be in working conditaond include this operator’s manual and all
other basic equipment.

Operator's manual is attached to every machinerderothat the operator can familiarize
himself with design, working principles, servicedaadjustment of the rake. The operator
should be familiar with common safety rules andcprures.

The rake is manufactured according to internatisaéty rules.

Compliance with the safety precautions in this apmfs manual will help to enable safe
operation.

Please contact your dealer if you have any quegksing to the operation and service of
the rake.
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3. PROPER AND INTENDED USE

SaMASZ rotary rake is designed for raking foragy, fdrage and hayRotary rake can only
be used by persons who familiarized themselves mattechnical data, danger situations that may
occur during operation and how to avoid them. Rotake Z-300, Z-300 Slim, Z-301, Z-301 Slim,
Z-350, Z-350 Slim, Z-351 and Z-351 Slim works prdpewith tractors (power from 20 HP).
Rotary rake Z-410 works properly with tractors (gowrom 30 HP). Rotary rake Z-440 works
properly with tractors (power from 40 HP). Rotaake Z-470 works properly with tractors (power
from 50 HP).

WARNING:

Use of the rake for purposes other than describesieais forbidden. Improper use
can be dangerous and may lead to voiding of theantyr. Rake should be operated
and repaired only by people familiar with its digdispecifications and with all
applicable safety rules and regulations and withrélative dangers. Unauthorized
modifications to the rake will lead to voiding thvarranty

3.1. Technical data
Tab. 1. Technical data

Z-300/ | z-301/ | z-350/ | Zz-351/
Type Z-300 | Z-301 | Z-350 Z-351 Z-410 Z-440 Z-470
Slim Slim Slim Slim
Working width 9'10" 910" 11'6" 11'6" 13'5" o 15'5"
Transport width 4'11" 4'11" 4'11" 4'11 53 6'11" 77"
RPM [rpm] 300+350
Tractor's power HF] 20 2C 20 20 3C 4C 5C
Working capacity ha/h ~3,00 | ~3,00 | ~3,5( ~ 3,5( ~ 4,5( ~5,0C ~ 5,6(
Number of rotors [pc] 1 1 1 1 1 1 1
Number of armspcs] 8 8 9 9 11 11 13
Wheel dunder rotors 15x6,0(-6 16x6,5(-8
Recommended tire pressure 18
[bar] ’
. 683/ 805/ 750/ 893/
Weight [Ibs.] 617 694 70€ 7€ 1301 1653 1808
Noise level lpa 74,0+ 3,0dB
L Amax 74,0+ 3,0dB
I—Cpeak 93,0+ 3,0dB

Lpa— noise level related to 8 hour working time. Ayg@d in time acoustic pressure level corrected by
frequency characteristic A.

Lamax— maximum value corrected by frequency charactesbf acoustic pressure level.

Lcpeak— peak level of acoustic pressure corrected byufraqy characteristic C.

3.2. Design and working principle

3-point linkage frame7) enables attachment of the rake to tractor’s 3Wplimkage. Drive
from tractor’s rpm is transmitted by means of PT@fslocated inside the main frame of the rake
on a rotor ). The rotor has arms mounte8),(to which the tines are attache®).(The frame is
equipped with safety guardd)( During transport on public roads arms are taé&#rand placed
inside the holders9j. The leversJ) are used to adjust the raking height. The ralegjispped with
a curtain $) used for windrow forming.
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Fig. 3. Rotary rake Z-350

1 — Main frame 6 — Support chain

2 — Rotor 7 — 3-point linkage frame
3 — Adjustment lever 8 — Arms with tines

4 — Safety guard 9 — Holder

5 — Windrow curtain 10— Support legs

11- Ground following wheel (option:

Fig. 4. Rotary rake Z-470

1 - Main frame 5 — Windrow curtait 9 - Holdel

2 - Rotol 6 — Support chai 10- Support leg

3 - Adjustment leve 7 — 3-point linkage rame 11- Ground following whe

4 - Safety guar 8 — Arms with tine: 12 - Warning triangle (optione

13- Warning plate:
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3.3. Standard equipment and spare parts

The rakes are sold with the following standard equment:
warranty card,
operator’s manual with spare parts list,
PTO shatft,
spray paint (150 ml).

Additional extra equipment:
suport wheel for rakes (Z-300 — Z-440),
drawbar for pulling the rakes on wheels.

Tab. 2. Recommended PTO shafts for rotary rakes

Power | Length |Momentum

Model Symbol Coupling | Remarks
HP mm Nm
Z-300/Z-300 Slim
2.35(/7-350 Slirr 810-1133 7G2N0O81CEOO70E9A
Z-301/2-301 Slin| 2% 210
2.351/7-351 Slirr 910-1133 7G2N091CEOO70E9TA overrunning
Z-410
Z-440 26 |1110-157H 460 7G3N101CEO070F3A
Z-47C
PTO shaft's end without PTO shaft's end overrunni
clutch — To be mounted clutch —To be mounted ¢
on tractor’s side rake’s side

[ 79] [69] [129] [69] [ 79]
0,25 oz 0,210z 0,420z 0,210z 0,25 oz

399LUBS23 l

Fig. 5.PTO shaft 7G2NO81CEO070E9A and 7G2N091CEO070EQibAdation points. Mounting directions

PTO shaft's end without PTO shaft’'s end overrunni
clutch — To be mounted clutch —To be mounted ¢
on tractor’s side rake’s side

[109] [ 69] Ecﬂ [69] [10 g]
0,35 oz 0,210z 0,710z 0,210z 0,35 oz

399LUBS43 l

Fig. 6.PTO shaft 7G3N111CEO070F3A lubrication points. Mgndirections
-5-
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NOTE:
Optional extra equipment should be ordered sepgrate

PTO shafts of other brands with equivalent parammeteuld be used afetr SaMASZ permission.

4. SAFETY PRECAUTIONS

/1\ WARNING The following precautions are for your safety.eytmust be read carefully
and followed by every person who operates or maustthe machine. Failure to follow these
safety precautions could result in serious injurgleath to the operator, maintenance person or
bystanders and property damage to the machineusr@liading property.

Safety Signal Words

This manual and the safety labels attached toefigspment utilize signal words that signify
safety hazards with different levels of severitgl®v are the words used and the definitions for
these words:

DANGER indicates a hazardous situation which, if not dedj will result in death
or serious injury.

WARNING indicates a hazardous situation which, if not dedj could result in
death or serious injury.

CAUTION indicates a hazardous situation which, if not dedi could result in
minor or moderate injury.

NOTICE is used to address practices not related to pdilyisiciry.

4.1. General safety rules and regulations

The following descriptions are for your safety: Yheust therefore be read
carefully and applied every time you use the mazhin

The machine has been designed for use by one sipgtator.

When using, servicing, repairing, moving or storthg machine, the operator must wear safety
footwear, safety gloves plus ear protection and aoiask if necessary.

During use, the machine may give rise to dust, @alhg if the soil is dry. You are advised to
use a tractor with a cab fitted with filters in tlaentilation system. Failing this, wear a dust
mask with filter to protect your respiratory tract

Front axis of the tractor should be weighted topkd#ee balance. If need be, use front wheel
weights.

In order to keep steering conditions, impact omfiaxis should be at least 20% of the complete
tractor.

Be extremely careful whenever using hydraulic lgvver or buttons. Any operation with
hydraulic lift lever should be done from operata&at; DO NOT move the lever from outside
of a tractor.

In case of tractors equipped with EHR, operatinthwiydraulic lift is done by the buttons
mounted outside the tractor’s cabin. When operdismgxtremely careful.

When switching from raking to transport positioamove the entire PTO shaft or at least one
end of the shaft from the tractor's PTO so it cartom.

When attaching the rake to a tractor, the opesdtiould wear protective gloves.

-6 -
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DO NOT operate the rake unless all safety guarglsngplace and operational.
No person (except operator) should stand withirgdamarea which is a minimum of 170" from
any operating part, especially when operating meads and in areas with stones and other
debris.Be certain that children and animals are at adigfance away from the machine
IMPORTANT: Maintenance and adjustment should ONLY be dorer #ie following has
occurred:
tractor’'s engine has been stop@ett ignition key has been taken out,
all rotating parts have come to complete.
Never tamper with or remove safety devices on thelmme or make them inoperable.
Before starting work and periodically thereafteaplace any damaged, missing and/or worn
tines.
When driving on public roads always comply with dberaffic regulations, especially those
concerning warning lights.
When the rake is lifted for repair on 3-point liglea it should be secured against falling by
mechanical support or by chain.

The bolts and other fasteners have to be peridgichecked and, if necessary, tightened or
replaced. DO NOT work with damaged or worn fastener

Never lift the rake on tractor linkage when thevdrs operating and the rotors are in motion.

When operating the rake, the tractor should alviseyequipped with operator protection that is
required by laws and regulations.

Before you start the tractor make sure that alledriare turned off and the levers that turn the
hydraulics are in neutral position.

Never leave tractor’'s engine running without supseon. Before you leave the tractor, turn off
the engine and remove the key from tractor’s igniti

DO NOT operate the rake when driving the tractakbards.

Permissible inclination of the rake on a slope wheorking and during transport is 8°.
Exceeding this incline can result in rake tipover.

Never stand between tractor and rake unless tracobrake are secured against moving by the
tractor’s brake.

If any maintenance must be done under an elevatke, it must be blocked or otherwise
secured against falling.

When the parts of the rake need replacement, ugeoaginal spare parts as described in the
spare parts list. Pay particular attention to Phaftss guards and rake’s and tractor’s spline
shaft guards.

Hydraulic hoses are potentially very dangerousthi2ofollowing to minimize any hazards:
Hydraulic hoses should be periodically checkedifindy damage to the hoses have
occurred or if they have been used more than Syegplace with new ones.

Never use scotch tape to repair hydraulic hoses.
When connecting hydraulic hoses to tractor’s hylitanonnectors, make sure that
the tractor’s or rake’s hydraulic system is notempgressure.

The rake should be stored under a roof and in a ag{o not be hazardous both people or
animals.

In the event of an accident involving this rakeaifield or on a road, follow all applicable first
aid procedures and contact SaMASZ technical service

Rake should be kept clean, so as to avoid dandeeof

The operator is not allowed to leave the tractoiemifriving.
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4.2.Conditions of mounting rake on tractor

Prior to the mounting operation, be sure that taetor and rake hitches are compatible and that
the tractor's hitch load is adequate for the mahihich is to be mounted or attached.

Prior to mounting the machine, examine the techmioadition of the rake's hitch assembly and
tractor's 3-point linkage.

Use only genuine cotter pins to mount the rake tracior.

4.3. Transport

The lifting, handling and transporting operatioas de very dangerous unless they are carried out
with the utmost caution. Have all persons not imedlin the actual work move away from the area
and limit the zone where the operations are toaoger! out. Also make sure that the area in which
the operations take place is clear and that ttsegesufficient escape route, i.e. a free, safe rone
which the operators can quickly move if the loadwdd fall.

The safety hooks and ropes used to lift the maamust be of an adequate carrying capacity

To minimize the risk of serious injury or death,ttie following:
When the machine is converted from the transpasitioo to the work position and vice versa,
you could be pinched or crushed by some of itsspdidke extra care when carrying out these
maneuvers and have all persons keep well cledreolanger zone.
Do not change position of the rake until there rawegpeople or animals around (pay particular
attention to children).
While transporting the rake, put a warning platehwtombined lights and reflectors and
warning triangle on the rake.
During transport, always put the rake in its proged safe transport position. See section 5.2.
Before putting the rake in transport position, makee that the tractor’'s PTO is turned off and
all rotating parts have come to a complete stop.
Do not drive over 25 km/h (15 mph). Drive slowerdfad conditions are poor, especially on
irregular surfaces or steep slopes.
The behavior of the tractor on the road, suchsatuining and braking capacities, are affected
by the implements mounted.

When driving on the road after work, check to makee that the tires and soil working tools
are clean to prevent the road surface from becoutityg
Make sure that the machine is not damaged durargport.

4.3.1. Putting the rake onto another vehicle for @nsport

The driver and the carrier are responsible forrgike’s transport safety. Equipment and parts
must be secured during transport. To put the ralke another vehicle in a safe way, please obey
the following rules.

Transport should be done by qualified and spedificeined personnel,

Grab the rake by any lifting devices only in plagedicated by hook sign,

For rake lifting, use only lifting devices with lsting capacity larger than rake’s weight shown
in data plate. This also applies to ropes and shased for lifting,

Do not lift if transport belts, belt suspensiongpes are damaged. Whenever damage to these
parts occurs, replace with new ones,

When mounting slings, chains, handles etc., alvsayshe machine's center of gravity properly,
To safely support the machine, use ropes of adedaagth so that the angle between them is
no greater than 120°, and the angle between thedsand the vertical is no greater than 60°,

Lift the machine with the utmost caution and mavaawly

No one should be within the range of action of lifeng equipment when any transporting
operations are being carried out,

-8-
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Collapsible parts should be blocked in transpositpmn,
When the rake is on the vehicle’s trailer, the niaelshould be secured against moving.

B
< : ; “
A
v
Fig. 7. Location of center of gravity
Tab. 3. Location of center of gravity on rakes
Dime_nsion Z-300/ Z-301/ Z 35C|\)/|/Ode| Z-351/
. nd 2300 Slim | 7-301 Slim | 7-350 Slim | z-351 Slim | £410 | Z-440| Z-470
1'1"/16" 1'10"/19" 1/1" rot/1 7 17t | 1'10"| 1'8"
B 4'4" [ 4'5" 5'5"/5"1" 4'8"/147" 54" " 5'10" 6' 6'5"

4.4. Working parts

Before operating the rake check tine’s condition.
Worn or damaged tines should be immediately repladgth new ones.

4.5. PTO shaft

Before operating, read bar manufacturer's manuatepl on the bar.
precautions in that manual.

Use only PTO shafts recommended by rake’s manufactu

In order to operate safely, use only undamaged Bfi@s and shields. Damaged PTO shafts
and shields must be repaired or replaced with nmess defore use.

Follow all safety

4.6. Residual risk

Despite the fact that SaMASZ Bia ystok, the mantufiser of the rake, has taken great care in
the design and manufacturing of the rake, certaksrduring rake operation and maintenance are
unavoidable. A major source of risk that could tesuserious injury or death can occur during the
performance of these operations.

Major source of risk follows performance of thepemtions:

operation of rake by minors

operation by individuals who have not read the afmeis manual and safety labels,
operation of rake by persons under influence adtadt or other substances,

not keeping caution while transportation and sigftbf rake during operation,
transport of persons who are on the machine,

presence of persons and animals within the rakeatipe range,

performing servicing and machine adjustments withéngine on.

-9-
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4.6.1. Danger of machine entanglement
This risk occurs when (1) changing position of keta(2) operating near rotating parts, and
(3) working without safety guards. During operationaintenance and adjustment, always wear
protective gloves, shoes and clothes without lqoses, belts and so on. Always comply with
safety labels placed on the rake.

4.6.2. Danger of cutting injury
This risk occurs during replacement of working pawith sharp edges. During any
maintenance work, always use safety gloves.

4.6.3. Forbidden actions
During rake’s operation, do not do the following:

never unblock the rake, make any regulations aairepf the rake while it is in motion,
never change order of operation and maintenanogtes described in operator’s manual,
never operate the rake when it is not in workindeoror has damaged safety guards,
never get your hands and legs close to rotatint péthe rake,
during repair and maintenance of the rake, alwaysapty with descriptions included in
operator’'s manual. Always do these activities wtientractor’s drive is off,
never operate the rake under influence of alcalrolgs, or strong medicine that impair your
attention,
do not wear clothes or jewelry that are too loos&o tight. Too loose clothing or jewelry
may be pulled in by the rotating parts of the rake,
the rake should not be operated by children ordndicapped people.

When describing residual risk, the rake compliethwhe state of the art in technology on the
date it was manufactured.

4.6.4. Residual risk assessment

Residual risk occurs from not complying with thetmictions and safety precautions. Such risk can
be minimized by doing the following:

thorough familiarizing yourself with operator’s maat,

allow no persons on the machine when operating,

allow no persons within the rake operation range,

adjust, maintain and lubricate the machine withethgine off,

only skilled persons should perform repairs ofrtechine,

children and strangers must keep away when the ima@hoperating,

When the risk of exposure to noise cannot be abior eliminated by any

protective means or organization of work, the erp@tdfarmer) must:

1) provide the operator with individual means ofseoprotection if the noise
level in work place exceeds 80 dB.

2) provide the operator with individual means ofsegorotection and supervise
the correctness of its usage, if the noise levelWark place reaches or
exceeds 85 d.

-10 -
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4.7. Safety decals and their meaning

Safety labels are critical to safe use of this rteey must be read, understood and followed. Also,

be sure that:

All warning decals are clean and legible

All lost or damaged decals are replaced by ordargwg decals from your dealer or supplier

All persons using this rake have read the sectfaimis manual explaining the meanings of these

labels
All spare part used for repair of the rake showdehall safety labels provided by the manufacturer.

O e %O

NO3 ; i N0S

2

N-01 N-03 N-04 N-06
Be extremely careful Caution — read the Caution — while making Caution — rotating parts
when PTO shatft is operator’s manual before repairs the machine must
rotating! putting the rake into be stopped!
operation
DANGER
‘ OPERATING WHEN
® e ANY PERSON REMAINS IN
50, THE DANGER AREA OF
"’w 1 50 m /170 ft
07 © CF N11/98 [Hi5En]
N-07 N-11 N-15
Operating is forbidden Lubrication point

when any person is within
the danger area of 50 m /

170 ft
ol %3
R ?
N-40 N-49 N-50
Transport hook for lifting Do not get too close to Do not get under the rake
of the rake the hoist of the tractor
during operation of the
hoist
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Rotary rake
Z-300; Z-300 Slim; Z-301; Z-301 Slim;
Z-350; Z-350 Slim; Z-351; Z-351 Slim;
Z-410; Z-440; Z-470

LAKI TWARDE
> HARD MEADOWS
i HARTE WIESEN
" PRAIRIES DURES
HA TBEP[LBIE J1YTA

LAKI MIEKKIE
™. SOFT MEADOWS
% WEICHE WIESEN
/ PRAIRIES DOUCES
HA MATKKUE JTYTA

N 81 PLEN DEFRRU

N-81
(For: Z-351, Z-410, Z-440, Z-470)

'/min  varv/min
U/min  omv/min
rpm giri/min
tr/min  '/MnHyTa
[P

max. = 350 /min B max. = 350 varv/min
B3 max. = 350 U/min B max. = 350 omv/min
Ed max. =350 rpm [ max. = 350 giri/min
[E max. = 350 tr/min [ makcumym = 350 /munyTa
N124 M|

IT IS FORBIDDEN
TO DRIVE ON PUBLIC ROADS

N-124
PTO rotation direction

IT THE TRANSPORT WIDTH
EXCEEDS 10'
OR THE TRANSPORT HEIGHT
EXCEEDS 14'
N 162 USA
Z-162

4 @
STOP

N-167

N168

N-168

(For: Z-410, Z-440, Z-470)

1,8 bar
26 PSI

N-183

Attention: dander of legs

dragging

N196

N

N-204

N-196

Recommended tire

pressure

'y

N-20€

Use the required Personal Protective Equip

Do not remain on the

Do not touch the

machine while driving

machine before the
rotating parts have not
come to a complete
standstil

¥

......

(50 i o4
N-200 N-203
Raking height adjustment (For: Z-410, Z-440,
(For: Z-410, Z-440, Z-470)

Z-470)
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N-40 N-20C
4
ﬂ e _ [N-15;N-162
o~ 7 |N-204; N-206
12 r Y o 0l N-01
AP = N-49
|9 g’ | T rovoiios
)’ L2 X St el | YN-07;N-50;N-16
T e ) N-168; N-183
N-81
N-19€

Fig. 8. Warning decals placed on the rake

5. OPERATION

WARNING:

Before beginning to use this machine, do the falhguw

- Read manual, especially safety precautions iticsed.

- Make sure you are familiar with all controls dndctions.

- Make sure all safety devices are in place andkingr Fix or replace if not
working or damaged.

- Replace protective cover if damaged.

5.1. Attaching the rake to the tractor
a) For rakes Z-300, Z-300 Slim, Z-350 and Z-350 Slim

The rake should be mounted on tractor with use-pbi8t linkage as provided oRig. 9.
HangersW of the tractor's lower links should be placed ors§ig. 9) on the rake's linkage. Once
the machine is hanged the setting should be adjastean even ground with top lirkkand hangers
W for tractor's lower linksKig. 9). ChainL shall be placed on the top link pin in order totpob
the rake from falling of hangers for lower linké.
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Fig. 9. Connecting the rake Z-350 to the tractor

b) For rakes Z-301, Z-351, Z-410, Z-440 and Z-470

Rake should be mounted on tractor with use of Btdoikage frame. Tractor's lower link3
should be shortened maximally with use of turnbesKif links are lowered too much, it will cause
the rake to be lifted not high enough during iemgport). Upper links should be mounted on pin
S1in the catch eyeH{g. 10b), hangerdV for tractor's lower links should be placed on phsake's
linkage frame[ig. 109.

ChainL shall be placed on the top link pin in order totpct the rake from falling of

hangeraw.

AFa \ ez

Fig. 10.Connecting the rake to the tractor

After the rake has been attached to tractor, chieelalance and steerability of tractor - rake
set. To do this, weigh the set, and then drivehenstcales only with front axis of the tractor (rake
must be in transport position, so lifted upwardis)he pressure on the front axis is at least 20% o
the whole set’s pressure, it means the set isestHbiot, the front axis should be balanced.

5.2. Preparing the rake for transport

To prepare the rake for transport and to meetsafeicautions, please do the following:
roll up swath curtain to the maximum and secuvetit cotter pin,
lift safety guards to transport position,
take off extreme-most rotors, put them in the tpamnsholes,
lift the rake with tractor hydraulic lift until theower lift pins of the rake 3-point linkage frame
raise about 1' 8"above the ground,
lift and secure support legsQ) (Fig. 3).
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Fig. 11.Rotary rake in transport position

CAUTION:
When lifting the machine for transport pay attentsm that the tractor's glass
pane is closed. Protective barriers found on tke naay damage the glass.

Rake Z-301, Z-301 Slim, Z-351, Z-351 Slim, Z-410;4Z0 and Z-470 can also be
transported upon dismounting outer arms oRig.(12 (Note: transport width cannot be more than
3 m). In order to prevent other arms from movingefy lift guards to lock the gear against any
rotation automatically with adequate locking mecdbian(Fig. 139.

bf X

L

Fig. 13.a) Locking the gear for transport (guard liftedtieaily), b) Locking the gear for operation (guard
lowered horizontally)
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NOTICE:
Once the machine is set to transport position, kchelsether mechanical
locking pawls are properly locked on pins.

NOTICE:
Prior to operating with the machine unlock the geyadowering the guard.
Otherwise it may damage the rake.

5.3. Transporting rakes aggregated with tractor by meansof tiller (option)
(for: Z-410, Z-440 and Z-470)

In case of smaller tractors, transporting rakgmssible by means of tiller (optional
equipment) as provided Fig. 14

S

Fig. 14.Rakes aggregated with tractor by means of tiller

Mount tiller on pins R) of rakes’ linkage and upper tractor’s hit@) (Fig. 15. Couple
rakes’ upper hitch with tiller by means of tractupper link C).

NOTICE:

When transporting rakes aggregated with tractom@ans of tiller, adjust
driving speed to conditions ahead on the road aydparticular attention on
turns.
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WARNING:
Legal requirements for transport on public roads rddfer from state to
state. Check your location's requirements and cpmpl

To comply with safety precautions concerning tramspn the public roads the rake should
be equipped with the following devices:

portable warning light plates to be mounted on Isidles of rake top guard in their holders.
The panel consists of warning plate with combireadpg mounted (parking, stop lights and
driving direction) and with red reflectors facirtgetrear and white light on the front.

5.5. Mounting PTO shaft

Prior to operating, examine and adjust length oOPShaft, which is designed to mount
machine on tractor. In some cases it is possib#,the shaft is too long and therefore needs to be
shortened, so that there is adequate toleranctéhéoshortest possible distance between tractor’s
shaftO and machine’s shaR.

Shaft length should be adjusted individually f@ctor, on which the machine is mounted.

> g A =

4

ko i p
actor's PTO shaft and machiohég shaft

Fig. 16.Distance between tr

In order to determine minimal shaft length:
set aggregated rake in working position, / (by nseafr3-point linkage, adjust connector end of
machine’s PTQP on the most approximate height, on which tractBif®© is mounted)
take measurement of distance between two shafisoagled onFig. 16andFig. 17,
next additionally distract 5.9"from the resultinggasurement in order to keep tolerance and
shorten the shaft for this particular lengfig( 18). Information on proper shortening of
shafts is provided in iter.5 herein, on decal N-149 placed on the machine aswlfalind
in shaft's manual provided by its manufacturer.

L, — measured length >|

Fig. 17.Properly measured length

As a result of following the abovementioned instians, minimal length of PTO shatft is
obtained, and then it can be used safely to mdwnirtachine on the tractor.
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@777

Lwm - Minimal shaft lengt

Fig. 18.Properly measured shaft length
LM = Lz -59"

CAUTION:
When using links to lift the machine suspended ot linkage, PTO speed
should be reduced or absolutely it off at the anglehaft work more than 25°.

CAUTION:

Before approaching any operation adjust length ©0O Fshaft for tractor-
machine aggregate by shortening it (see Sectionds.fstructions of PTO
shaft shortening); next check if the shaft's lengttransport position (when
should be the shortest) is properly adjusted, &nded be re-shorten the PTO
shaft.

PTO shaft’s end with overrunning clutch should beunted on rakes’s side. The PTO shaft
plastic guards have to be secured by fastening sheall chains to immovable parts of tractor and
rake.

NOTICE:
If need be, shorten the PTO haft according toptsrator's manual given by
the shaft's manufactureFig. 19).

T NN NN - - R D D S S N S S S S SN NS SN NS N SN SN SN SN SN SN SN SN SN D SN S SN SN B SS S SR SN S S . -y

o LN 18]

AL

Shorten the drive tubes by the required
length. Telescoping tubes must always i

-
/

overlap by at least 1/2 of their length in I
normal operation and at least 1/3 of their length in
all working conditions. During maneuvers, when
the driveline is not rotating, the telescoping tubes
must have a suitable overlap to maintain the tubes |I
aligned and allow them to slide freely. 1

¥ Carefully deburr the ends of the tubes with a ]
file and remove all filings from the tubes.

\ - -
399 SAMO01

{
\,

Fig. 19.Instruction of PTO shaft shortening

CAUTION:

Handle all parts with utmost care. Never place ywands or fingers between
one part and the other. Wear safety clothes suclyl@asges, protective

footwear and goggles. The operation of shorteningtrbe carried out with

the utmost care as the PTO shaft will have to Ipdaced if the telescopic
shafts are shortened to an excessive extent.
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CAUTION:
The PTO shaft should be mounted only during opemattime and
disconnected from tractor PTO for transport angiser

NOTICE:
The manufacturer declines all liability for damageised by an incorrectly
fitted or used PTO shaft.

CAUTION:

Use the machines with PTO shafts designed to dhgen. Before the work
begins, check the safety guards (in tractor, raig RTO shatft), if they are
placed correctly and are not damaged. Damaged sir darts must be
replaced with genuine ones. Make sure the PTO shafbperly mounted. It
is forbidden to approach the rotating parts, beezausnay lead to serious
injuries or even death. All service and repair agens must be done only
after the tractor engine has been stopped anddgnikey off, all rotating
parts have come to the complete stop. Before theatipn begins, read
operator’'s manuals of both the machine and PTCt.shaf

5.6. Moving from transport to working position

WARNING:

Moving the rake to and from operating position frtme transport position
should only take place on even and stable groumol: # making the moves
make sure whether there are no unauthorized persgpesed to any
hazardous moving parts.

To safely move to the operating position, do tHewing:
make sure there is nobody in the place where yagaing to lower the rake,
using hydraulic lifting lower arms of the rake dsvs as possible to cushion contact with the
ground,
take off arms from transport holders, put them throtors and secure them with cotter pins,
lower the protective guards, while automaticallyogking the gear,
unfold swath curtain to required length.

5.7. Preparing the rake for work

When the rake is in working position, please dofttiewing:
connect PTO shaft between tractor and rake,
set the tractor and rake aggregate on an everl,demand,
level the rake with upper link and tractor's loweks' hangers,
when operating catch pi®1 with upper link should get leaned on the edge né ®ye,
and vertical pir62on the other ond~(g. 203,
it is allowable to set the machine as shownF@n 20b on an even ground. When operating
catch pinS1 with upper link should be in openirt®, and catch pirs2 must be in the middle of
the eye. Such setting provides for reduction irugcbfollowing range,
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b) when operating on an even ground

using lever D) (Fig. 22 either lower or lift it to set a required rakimgight; raking tines
should be set vertically in relation to the grounat touching the ground howevéiid. 21).

PROPER IMPROPER

Fig. 22.Working height adjustment lever

CAUTION!

It is forbidden to lower raking arms below the lew€ 0.4"above the ground,

for this may cause damages to the machine sudbeasling the raking arms,
breaking the linkage, etc., faster wearing of rgkines, damaging sward and
contamination of the raked feed. Too high a sewihthe raking unit may lead

to a risk of not being able to rake up the wholatéw
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CAUTION!
The raking arms' height should be controlled onoangoing basis while

operating the machine, and if need be, adjustequsdents are performed
with tractor's drive off.

for peat meadows it is possible to increase thtante of tines from the ground by shifting
arms of wheels* trolley. Unscrew the nd) énd take off washef®), pull out front arm 3), and
rotate it 180°. Rotate lefd) and right arm%) 180° and swap thenfrig. 23),

Swapping the left an
the right arm

Fig. 24.Trolley’s height with a) normal setting, b) incredsheight

slowly engage PTO clutch and wait until the rakaches its speed 300+350 rpm. Adjust
working speed so that the machine rakes clearly.
engage tractor gear and drive slowly into the swath

Movable linkage adjustmeriiig. 25b L and movable upper linkig. 25aG enable perfect
ground following.

ig. 25. Linkage rake
-21 -
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5.8. Operation

Rotary rake is designed for raking forage, dry d@rand hay after having been treated by
rotary tedder. Speed should be adjusted to tecaditions, swath size and cleanliness of raking .

CAUTION:

Prolonged operation at 540 rpm may lead to preratar of the gear. It is
recommended to apply 300 + 350 rpm.

5.9. Clogging of the rake

In order to avoid clogging, raking speed shouldadgusted so as to match the mentioned
conditions. In order to remove the machine cloggioger the rotor onto the ground, disconnect
the drive, take ignition key off and pay particulattention. When eliminating the machine
clogging, the operator should use protective glarestight wear.

5.10. Unmounting machine from tractor
CAUTION:

When unmounting, make sure there is no persontimdan the rake and the
tractor.

To unmount the rake from the tractor:

Set the machine onto an even, stable ground,

Support the machine with the support legs and ptotéh safety pin,
Turn the tractor's ignition off and take the key,ou

Protect the tractor against free runaway,

Dismount the PTO shaft and place it on a PTO shaliier, which is standard-delivered
with the machine,

Detach the machine from the tractor.
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6. MOUNTING AND ADJSUTMENTS

6.1. Mounting and timing of the tines
The tines should be mounted as showRiq 27.

Driving direction

v

Gear's rotation

~—_ 9 | direction

Fig. 27.Mounting of rake’s tines

WARNING:

Use only the tines recommended by the manufacturer.

Check condition of tines before each operation. Wor damaged tines
should be replaced immediately.

CAUTION:
Mount and dismount rake tines only if the drivedfsand engine shut down
and ignition key out.

6.2. 3-point linkage support chain

Support chain is used to ensure 3-point linkagméraf the rake is always at the same height,
to set the raking unit parallel to the ground amdelieve the hydraulic lift of the tractor.
When connecting rake to the tractor the end ottten should be put on upper linkage.

6.3. Daily maintenance

Everyday after work please do the following:

check all visible parts and components and themeotions; tighten all loose bolts and nuts

and replace all damaged and/or worn parts with gemuine ones,

clean the rake,

remove grass and mud,

check rotor’s condition,

grease PTO shaft tubes with STP grease,

if necessary, lubricate the parts and units acogrth lubrication instructions (chapter 7).
Parts which may cause risk to operator's health safdty are as follows: missing or damaged
safety covers, PTO shaft guides, worn or missimesti
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WARNING!
Be extremely careful when cleaning the machine wiffressure washer. Do
not direct the water jet directly onto the bearings

6.4. After-season maintenance and storing

At the end of the season the following shall bdqrared:
clean, wash and dry the rake,
carefully grease unpainted surfaces and 3-poikéage pins,
remove any traces of rust and paint the area affect
check lubrication of intersecting axis gears; &de are present, remove them immediately,
periodically check the rake and secure the moviaigspwith grease to prevent the rake from
corrosion of internal mechanisms such as gear whdesarings, or shafts, and cause
breakdowns.

Rake should be stored in standstill position $s supported onto protected support legs. It is
recommended to store the set on paved ground, rpbdyein roofed places, inaccessible to
unauthorized personnel or animals. If the machismeexposed to weather conditions, apply
lubrication regularly.

If the machine is stored for a long period of titmefore first operation, its technical condition
should be examined. Paint the area where the jsamissing.

NOTICE:

It is recommended for the operator to wear protectjloves when performing
maintenance works.

CAUTION!
Be extremely careful when performing service, repand maintenance
works. Avoid any contact of grease and oil with sken.

CAUTION!
Service, repair and maintenance works can onlyeopned with drive off,
engine shut down and ignition key out.

6.4.1. Restarting the machine after longer storingeriods

After longer storing period do the following:
Make sure that all nuts and screws are tightendd eoirrect torque,
Make sure that all guards are installed in place,
Lubricate the whole machine,
Check pressure in tires.
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Tab. 4. Torque values for bolts

A 6.8 [ 8.8 | 109 | 12.9
Maximum torque l> —) T J; |
Ib-ft Nm Ib-ft Nm Ib-ft Nm Ib-ft Nm
Md | 15 | 22| 2 [30 ] 3 [aa ]| 4 | 51 7
M5 | 35 | 45 | 45 | 59 | 65 | 87 | 75 | 10 '
M6 | 55 | 76 | 75 | 10 | 11 | 15 | 13 | 18 | R

M8 | 13 18 18 | 25 | 26 | 36 33 | 43
Mo 27 [ 37 [ 37 | a9 ] 55 n2 63 84
Mi2| 47 | 64 | 63 | 85 | 97 | 125 | 111 | 145
Mi4| 74 | 100 | 103 [ 135 | 151 [ 200 [ 177 [ 235 | .88 /
Mi6 | 118 | 160 | 159 | 210 | 232 | 310 | 273 | 365 -
Mi8 | 162 | 220 | 225 | 300 | 321 | 430 | 376 | 500
M20 | 229 | 310 | 321 [ 425 | 457 | 610 | 535 | 710
M22 | 314 | 425 | 435 | 580 | 620 | 820 | 726 | 960
M24 | 395 | 535 | 553 | 730 | 789 | 1050 | 926 | 1220

In the absence of specific torque values, the Wollg chart can be used as a guide to the
maximum safe torque for a particular size and giefdastener. There is no torque difference for
fine or coarse threads. Torque values are basedeam, dry threads. Reduce value by 10% if
threads are oiled before assembly.

\.10.9 /

7. LUBRICATION

7.1. Gearbox
For Z-300(Slim); Z-301(Slim); Z-350(Slim); Z-351(Sim); Z-410; Z-440

Oil level is inspected when the gear is situa
horizontally by check opening. If the oil level is too low refill
the oil until it is visible in holeA (B d! Nie mo na odnale §

réd a odwo ania.). To drain the oil use plug unéeth the
gear.

For Z-470
Every 50 hours of rake’s operation, pay attention
lubricating pointsC of the gearKig. 29).

£

Fig. 29.Lubricating points of gear

for Z-470)
Tab. 5. Oil capacities
Model Oil capacity[1] Oil type

Z 300; Z 300 Slim

Z 301

z 220 Z 350 Slim 3.2

: | SAE80W/90 API GL-4

Z 351; Z 351 Slim

Z 410 6,3

Z 440 8,3

Z470 - -
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7.2. Joints

Every 50 hours of rake’s operation, make sure lhoidate bearing bed&ig. 303, pointsD
andE of the gearkig. 30b) and trolley Fig. 31) with greaseT43 (or other lubricant designed for
lubricating rolling and sliding bearings, which aeposed to operating in temperatures between -
30°C and +130°C).

D— D

Fig. 31.Lubricating points of trolley

Every 50 hours of rake’s operation, make sure bodate joint Fig. 32 with STP lubricant.

B -

Fig. 32. Lubricating point of ball joint

7.3. Risks present when lubricating

If risk of splashing is present, make sure to weatective eyewear with side guards.

When lubricating protect eyes and skin against aintvith the substance. Therefore use
adequate protective wear with long sleeves anceptige footwear. Also use protective gloves.
In case of a contact with skin, immediately washitifected area with plenty of soap water.

Do not allow the product to contaminate water dsflevater courses and soils.

In case of an unintentional release to the enviemmplug the leak, limit the spillage, and then
collect the oil with non-flammable absorbent matefe.g. sand).

The product is flammable. In case of fire, use adég fire-extinguishing means (e.g. foam,
water mist, extinguishing powders). Do not use wiss.

Disposal of the used product must be made accotdimdficial regulations. Improper disposal
of the used oil poses danger to the environment.
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8. MALFUNCTIONS AND THEIR REPAIRS

Defect

Reason

Repair

Lack or bent raking tines

Replace tines

nf
T

Too low rotation speed

Increase rpm

The rake leaves major part ©

the swath

Improper working height

Adjust operation height
according to section 5.7.
~Preparing the rake for work|

Excessive vibrations during
work

Damaged PTO shaft

Check the condition of PTQ
shaft and if need be replac

Damaged raking tines

Raking arms set too low

Set the raking height proper
with adjustment lever or
trolley (Z-410, Z-470)

Contamination of raked
swath

Raking tines immersed too
deep

Set larger distance betwee
raking arms and the groung

D

y

=)

Twisted raking tines

Replace with new ones

Oil leak in gear

Gear is not tight

Examine tightness and chec

oil level.

9. DISASSEMBLY AND WITHDRAWAL FROM USE

9.1. Scrapping

If the rake cannot be repaired anymore, it shoelavithdrawn from use

To do so, oil from intersecting axis gear and cbte should be drained and delivered to a
proper waste treatment company. Clean the raks,mismantle and dispose properly of all plastic

parts. After that, the rake can be scrapped.

10. WARRANTY CARD

ROTARY RAKE

Serial number
Date of manufacture

QC signature

Date of purchase
Dealer’s stamp
Dealer’s signature

The product quality has been checked and meet#edggtandards and regulations and is permitted

for use.

NOTE: A warranty card without the required information with corrected or illegible

information —is invalid.
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7-410; Z-440: Z-470

11. WARRANTY TERMS

11.1.Warranty claims procedures
1. The manufacturer guarantees its products againks fia materials or production.

2. The warranty period is for two years from the dzfteale to the purchaser, stated above.

3. Any repair which is subject to warranty should laeried out by an authorised SaMASZ dealer.
Upon completion of the repair the dealer must stlmvarranty claim within 14 days.

4. Warranty claims regarding replacing of the produrctepayment are considered within 14 days
by the manufacturer.

5. The following cases are not covered by warranty:

a) wearing parts: cutting plates, sliding skids, intesecting axis gears and parts inside the
gearboxes, bushings and sliding elements, clutchgsints, knife holder, cutting knives,
V-belts, sprockets, drive chain, conditioner’s tine and rollers, roller conditioner’s
rubbers, bearings, rubber-metal fenders, safety cuains, conveyor’'s belts, swath
guides rubbers, connective elements, etc.

b) use for any other purpose than those described imé operator’'s manual,

c) operation on stoney fields and results such as: dage of tines,

d) running into any obstacle,

e) too fast lowering of the machine to the ground,

f) transport and accidental damage,

g) setting raking tines lower than 0.4"above the groud,

h) using PTO shaft featuring parameters other than preided by the shaft's manufacturer,
or length not adjusted to operating tractor,

i) bending or breaking transmission connecting rod,

J) wearing parts: intersecting axis gears and parts iside the gearboxes, bushings and
sliding elements, arms with tines, rubber-metal feders, safety curtains, tires,
connective elements, cogs and gear pinion etc.

6. The Purchaser bears the costs of technical evaiuatiwhen the manufacturer finds that
a claimed product is free of defects and a technégeort confirms that.

7. The manufacturer has the right to cancel a warriantiye following cases:

a) interference inside the rake, changes of its mechaal design or intentional damages,
bending parts of the rake and so on,

b) damage caused by accidents, running into obstacler other events, for which
the warrantor is not responsible,

c) negligent maintenance,

d) use of non-genuine spare or replacement parts thare not specifically designed for the
model in question

e) lack of needed records in the warranty card or filing in the warranty card
independently,

f) use of the rake not in accordance with operator’s mnual or for incorrect purpose, or
use of the machine by untrained persons.

8. Manufacturer can break the service agreement withadiate effect when the user do not pay
receivables according to that agreement in a timeyner and the delay in payment is longer
than 30 days from maturity date. Breaking the senagreement caused by the user makes
simultaneous breaching of the warranty.

NOTE:

Please ask your dealer to complete and return #reamty card, otherwise you may lose
your warranty rights.

The warranty card is valid only when it containge fiollowing information: address, date
and place of purchase, rake type and invoice number
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Rotary rake
, 7-300: Z-300 Slim: Z-301; Z-301 Slim:
Operator's manual 7 54’ 7350 siim: 2-351. 7-351 Slim.
7-410: Z-440: Z-470

11.2.Warranty repairs record

Repairs description and changed spare parts:

Date, stamp and signature of repair s

Date, stamp and signature of repair s

Date, stamp and signature of repair s
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