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Before operating the rotary harrow for the first time, please read and observe this operating manual and the safety precautions (“For your own safety”) carefully.

All persons operating this unit must be properly trained and qualified with regard to use, maintenance and safety requirements, and correctly informed of the hazards involved. Supply complete copies of the safety precautions to all those employed to operate the unit.

Observe applicable accident prevention regulations as well as all other generally recognized safety, industrial hygiene and road traffic regulations.

Please obey the “danger signs“ at all times!

Elements in this instruction manual bearing this symbol and 

the danger signs on the implement warn of danger! (Please 

refer to the appendix entitled “Pictogram Symbols” for an explanation of the warning symbols).

Loss of Warranty
This rotary harrow is designed and built exclusively for normal agricultural use. Its use for any other purpose will be regarded as unauthorized operation, and no liability will be accepted for any damage or injury that may occur as a result.

The term “authorized use” also covers observation of the specified operating, maintenance and servicing conditions: e.g. the kW/PS limits and the exclusive use of original spares.

Any use of accessories and/or parts from other suppliers (consumables or spares) that has not been approved by RABEWERK will void all guarantee liabilities.

Unauthorized repairs and/or modifications of the implement will result in loss of any liability arising from injuries or damage so caused.

Any claims resulting from delivery (transit damage, missing items) must be communicated in writing immediately.

Warranty claims, along with the guarantee conditions to be observed and/or liability limits, are as established in our terms of delivery.

Danger Signs (Pictograms)

Danger signs are used to indicate possible hazards; their purpose is to help ensure the safety of all those involved in operating the implement.

An explanation of these symbols can be found in the appendix entitled “Explanation of Pictogram Symbols”; please refer to Fig. 1 for their positioning (3 among others = current no. in the "Explanation").

Replace any missing danger signs.

Safety Precautions

When coupling and uncoupling do not allow anyone to stand between the tractor and the implement; also stay clear of the tractor and implement when the external hydraulic console is in use. Risk of injury! 

Before coupling and uncoupling, set the tractor’s hydraulic system to “position control”!

Before operation, ensure that the tractor and implement are both in safe operating condition. The user is responsible for safety.

Ensure that there is sufficient space to manoeuvre, and attach a suitable weight to the front of the tractor.

There is a risk of injury through crushing or amputation near the three-point linkage and the drill lift connecting rod.

Before operating the implement or when towing ensure that no-one is near the implement!

Never allow anyone to climb onto or ride on the implement, and keep clear of danger zones!

Beware of flying stones on stony ground! Keep your distance and close the rear window!

Before leaving the tractor, disengage the PTO shaft, lower the implement, switch off the motor and remove the ignition key.

Always lower the implements first before performing any adjustments or repairs.

Be careful not to touch any parts of the driving gear as they may still be hot from operation.

Please ensure that all safety guards have been fully installed before running the implement.

Before activating the PTO, please ensure that

... nobody is in the vicinity of the implement.

... the chosen PTO speed complies with the permissible implement speed.

... the drive shaft works with the specified pipe overlap (and is not too long when lifted horizontally – and/or short distances).

On steep slopes (in the contour line) allowances are to be made for the centre of gravity when raised with a “recoiled” seed drill. (Drill-Lift).

When in transit, ensure that the control mechanisms on the tractor’s hydraulics are secured so that they cannot be operated unintentionally.

Before using for the first time – and after long downtimes – check the oil level in the gearbox and the amount of lubricating grease (see “Maintenance”) and ensure that all bearings are adequately greased and that every screw is snug.

Set-up

Ensure the fitting dimensions (Cat.: tractor/rotary harrow) are uniform.

Position the tractor lower link couplers at the same height and, once set up, limit the amount of side movement; fasten to the side before transporting.

Position the top link in such a way that, when in operating mode, it only slightly rises towards the implement or is as parallel as possible to the lower links (2/1). (This will result in near parallel implement operation and consequently a quieter running drive shaft when lifting to just above the soil surface).

Set the rotary harrow to horizontal using the top link 2/2.

Secure the coupling (three-point linkage) in a due and proper manner. Also secure the top link bolts from warping – 3/3)

To adjust the drive shaft or to mount the rotary harrow at a shorter length (only applies where problems occur with lifting on a seed drill), the axle couplings can be relocated (3/1) – Remember to re-tighten the bolts (650 Nm).

Mount the rotary harrow as far back as possible as this will provide greater bend in the drive shaft and provide for a longer service life.

PTO, Drive Shaft
(Please observe the safety advice and Mounting/Adjusting/Maintenance of the drive shaft or overload clutch provided in the drive shaft instructions and in the enclosure!)

Always disengage the PTO, switch off the motor and remove the ignition key before coupling/uncoupling the drive shaft.

Always use the drive shaft supplied. The overload clutch should be mounted on the implement.

To make adjustments in length hold the attached drive shafts next to each other horizontally (or at their shortest distance) and in raised position.

When pushed together, the drive shafts must not be longer than the shortest distance between the implement and the tractor.

When in lowered position (greatest working depth), the profile pipes must interlock by at least 200 mm (4/X).

If the drive shaft needs to be shortened, reduce both protective pipes and the profile pipes by the same length. Grease the burr and the shavings. Grease the slide profile.

Always operate with a fully protected drive. Secure the pin chains on the protective pipes.

Operation
The rotary harrows “MKE(E)” can be operated with a 1000, 750 and 540 PTO ("MKE" with the relevant  set of change gears – see rotary harrow speeds); 

“MKE 401”: when running at full power, use only the 1000 PTO.

The “PKE” rotary harrows are operated with the 1000 PTO (with the relevant set of change gears – see rotary harrow speeds).

Engage and disengage the PTO when the rotary blades are positioned just a few cm above the ground.

If the rotary harrow is lifted higher, disengage the PTO.

When in operation, lie the rotary harrow – and therefore the input shaft of the gearbox – horizontally (2/2); adjustments can be made at the top link. (Do not use the top link to adjust the depth!)

Adjust the working depth using the plugs (5/1); to do so lift the rotary harrow slightly.

Set the tractor’s hydraulics to “floating position”; the packer roll (and therefore the vertically adjustable carrying axle 3/2) ensures that a uniform working depth is maintained.

Adjust the spring-mounted side plates (5/2) to the relevant working depth after loosening the bolts (5/3) – if the surface is loose the lower edge should penetrate the soil by a maximum of 1 cm.

Do not cut corners when in operation – and raise the rotary harrow before “backing up”!

Spring-mounted Packer Roller Suspension
Strong springs ensure that the rotary harrow can easily lift over large stones. 

Where the ground is stony, tension the springs as much as necessary at first (5/4) so that the depth control pins (5/1) begin to move away from the packer side arms (5/5) during operation. Then slacken the springs (5/1) on both sides until the pins (5/1) only slightly contact the packer side arms (5/5).

If the rotary harrow is operated with a seed drill mounted using a three-point saddle, the springs will need considerably more tension.

Gear Set Options
The rotor and travel speed – no more than about 8 km/h – have a considerable influence on the desired soil tilth. 

The lowest possible speed should be selected to achieve satisfactory tilth. 

High rotor speeds lead to higher wear on the knife tines!
 – over 400 rotor rpm applies only to work on flat, non-stony surfaces.

MKE

In the case of the “MKE ... E” rotary harrow the rotor speed can only be adjusted with PTO speed; 

With the “MKE” it is also necessary to change the gear set:

Basic pair of change gears for: 

“MKE 250/300” – 15/22 (15 = input shaft),

“MKE 301/401” – 16/19 (16 = input shaft).

The rotor speed can be changed by reversing this pair of change gears or replacing them with another pair of change gears (additional equipment).

Only the speeds given in the table should be used and the maximum approx. travel speed (km/h) is to be maintained in each case (tool-travel speed ratio).

Replacing change gears: Tilt the rotary harrow slightly forwards (using the top link) and remove the rear cover plate (6/1) – taking care not to damage the gasket.

The gears should be fitted with the shoulder (see 6/2) pointing forwards to the bearing; only use pairs of gears with the same coloured markings (No. of teeth for both gears: MKE 250/300  =  37,

                       MKE 301/401  =  35).

PKE: Mount the gears so that the no. of teeth imprinted on them points outwards; if gears are used that have a shoulder (see 8/2), the shoulder should be pointing inwards. 

A second set of gears can be stored in the gearbox housing as a spare set (6/3, not applicable for PTO-through drive).

The “spare gear set behind the pinion shaft” is located behind the bush (6/4, the bush is kept in place with a roll pin).

The “spare gear set behind the input shaft” is located on the cover stump (with a tooth profile) without a bush.

Always insert a spacer bush (6/5) on the input shaft between the transmission gear and the spare gear set and/or bush (6/6).

If a PTO through drive is used (not illustrated) always install the connecting bush between the input shaft and the PTO stump (in place of 6/6).

Gearbox: The gearbox has 2 speeds and a neutral position (9/0).

Caution: only change gears when not in motion!

A standard set of gears 17/20 is fitted (17 = intermediate shaft). 

The two speeds – and the possibility of reversing the pair of gears – determine the rotor speeds listed in the table.

Reversing change gears: Tilt the rotary harrow fully forwards or drain the oil – screw (9/3).

Remove the rear cover plate taking care not to damage the cover seal and shaft seal (PTO through drive). 

The gears should be fitted with the shoulder (see 8/2) pointing forwards to the bearing.

PTO Through Drive/Front Mounting (not for “MKE...E”)
The speed of the PTO through drive is equal to the speed used to drive the tractor and is always engaged.

Never remove the PTO protector from the implement! 

Where the rotary harrow is front-mounted, it is driven by the PTO through drive – requires Ø 1¾’’.

Front-mounted frame available as an extra (6a/1).

The front PTO of the tractor must be a right-hand turn (as viewed from the direction of travel).

Three-Point Linkage for Tractor-Mounted Implements 

The hitch arms (7/1) are adjustable and therefore allow the tractor-mounted implement to be mounted as close as possible

Fix the chains (7/2) and the hole bar (7/3) so that the link ends are low enough to hitch the implement which will raise it to a high enough lift position.

When in use the chains should sag somewhat (be slack) to allow the tractor-mounted implement (e.g. the seed drill) to follow the ground contours independently.

Secure the link ends with safety pins (7/4).

The tension lock (7/5, top link) should be adjusted to the mounted implement.

Cat. II hitch arms can be screw-adjusted to the distance of Cat. I – swap left/right. Bushes should be used on the lugs where the tractor-mounted implement has Cat. I.

Where equipment for the PTO through drive is involved the bend (7/6) should be mounted downwards or upwards to prevent the drive shaft from contacting.

Hydraulic Drill Lift
The mounting position can be changed in the hole positions (8/1+2) – both hole positions have the “same bore”.

The link ends can be screwed from the inside and outside – Cat. ll or lll clearance. 

Set the link ends to the correct position (8/3). The link ends can also be angled backwards for more clearance.

Fit the safety locking plates (8/4) once the implement is coupled.

Adjust the top link accordingly – tension lock (8/5).

When in transportation position, secure the “recoiled implement” with a chain (9/1), shut off the stop valve – and ensure that the stop screws (9/2) are recoiled.

A PTO-driven tractor-mounted implement can only be “recoiled” when the drive shaft has been removed – see also "Drill Lift Restricter" (additional equipment). 

The single action tractor control mechanism for the drill lift must always be in “floating position! when in operation– “Lower” – so that the tractor-mounted implement (seed drill) can follow the ground contours independently from the rotary harrow.

When “recoiling” or raising the combination, ensure that nothing contacts with the tractor – e.g. with a rear hinged window!

Drill Lift Restricter: This makes operation easier in cases where a PTO-driven tractor-mounted implement may only be raised to a limited degree.

Fit the chain (10/1) as required.

To fully “recoil” the tractor-mounted implement – after the drive shaft has been removed – remove the chain.

Baffle (11/1)

Adjust the “height” using the spindles (11/2) being careful not to set it too low. Avoid “bulldozing” earth from the front. 

Raise the baffle where stony ground is prevalent.

Clod Bar (12/1)

Soil is lead “inwards” and the “gap” between the side plate and the packer roller is closed– this is especially effective on toothed packer roller as it prevents a build-up of clods in light soil.

Track Eradicators
Adjust their position according to the track width and depth but do not set them too deep.

Both rigid and spring-mounted eradicators are available with narrow or duck-foot shares.

The rigid eradicators (13/1) have overload backup rigid eradicators (13/1) –  split pin 8 x 50 mm.

Use the screws (18/1) to adjust the working depth on the “Ramat“. Allow the screw to counter sink and then check.

Transportation Position

Fasten tractor lower link to the side.

Secure the “drill lift connecting rod” with a chain (9/1); shut off the stop valve (at the hose).

Affix a lighting unit and warning signs (15/1 = additional equipment).

Wide implements should be transported on suitable long vehicles.

Please follow the transportation guidelines on Page 13.

Parking the Rotary Harrow
The rotary harrow should be cleaned after use, and the underside of the implement, the knife tines and the packer roller preserved with corrosion protection.

Put the rotary harrow on a support stand, ensuring it stands on solid ground.

Place the PTO shaft into the holder (16/1).

Lower any implement that is mounted on the drill lift, shut off the stop valve, and keep the hydraulic coupler free of dust.

Maintenance
Switch off the PTO and engine and remove the ignition key before working on the mounted implement.

Never work on a raised implement. Ensure that any raised implements are first secured against accidental lowering!

Prior to working on the hydraulic drill lift, lower the implements to the ground and depressurize the unit!

Dispose of oil in a due and proper manner (mineral-oil-based oil).

After initial operation (approx. 8 hrs) tighten all bolts; then check their snugness at regular intervals.

Tighten the fixing bolts of the tines to a torque of 250 Nm with the help of a torque wrench.

Mounting of tower: (18/1;  M 20x1.5)  –  to 650 Nm,

Screw fittings on housing/covers: (18/2;  M 12)  –  tot 120 Nm.

The oil level in the gearbox should be checked on a daily basis. This is done by sliding – not turning - the dipstick (19/1 or 20/1) down as far as the thread.

Check the lubrication grease in the spur gear housing on a weekly basis – see spout (20/3; See “Oil Change” for level of grease).

Grease all bearings with grease nipples on a regular basis;

Daily checks: packer roller bearings, three-point linkage on drill lift, and drive shaft (sliding profiles included).

Lubricate articulate parts and keep spindles in good running order.

Repair damage to paintwork.

Check the drive shaft overload clutch; disengage the slip clutch for a moment after long down times.

When cleaning with a water jet (especially under high pressure) do not aim directly ”at the bearings”.

Check the hydraulic hose lines (drill lift) at regular intervals and replace if damaged or brittle (Spare Parts List). Hose lines age naturally; they should not be used for longer than 5-6 years.

Toothed packer roller: Adjust the scrapers. Bring the scrapers up to the roller so that they contact slightly. When tightening the nuts ensure that the full width of the scrapers contacts. 

Affix any hard-coated scrapers (21/1) coated side upwards and facing the roller; distance from roller: approx. 2 mm.

The toothed packer roller will remain clean if washed and corrosion protected after each use.

Oil Change
The first oil change in the oil bath should be carried out after approx. 50 working hours and subsequently changed every 500 hours or every 2 years – Drain the oil while still warm. To do so, tilt the implement slightly forward. An oil drain plug is provided (22/2 or 23/2).

To refill with oil: MKE  –  remove the cover

                                  through the rear breather (6/1).

                 MKE/E  –  filler cap (23/1).

Spur gear housing: The spur gears run in lubrication grease (constantly filled). Check the grease level – approx. 2.5 cm high (from the bottom of the housing) –at the spout (23/3) on a weekly basis. 

Checks should be made when the gearbox is warm and in a horizontal position (See below for quality).

Add gearbox oil to older and very stiff grease (when warm but not liquid) – approx. ¾ l per m working depth.

Replacement of Knife Tines
Worn knife tines should be replaced in good time.

If correctly fitted, the knife tines will drag in the direction of rotation (24 = top view).

Right-hand turning rotors are fitted with 2 right-hand tines

Left-hand turning rotors have 2 left-hand tines (“L”)

Left-hand blades are stamped with an additional “L”.

Use original bolts to tighten the knife tines with the bolt head of the blade facing downwards. 

Tighten to 250 Nm with the help of a torque wrench.

Under very abrasive conditions use RABID hard-coated knife tines for a significantly longer working life.

Precautions during Transportation

Ensure the rotary harrow (and/or combined implements) is roadworthy.

Never ride on the implement, and stay clear of danger zones.

Adjust the transportation speed to suit the path and road conditions. 

Caution! Bends! Mounted implements swing out!

Observe your local traffic regulations (Highway Code). The Highway Code prescribes that the user is responsible for the safe configuration of the tractor and the implement when being transported on public roads and paths.

The permissible axle loads, the permissible total weight or the wheel bearing capacity (depending on the speed and tyre pressure) may not be exceeded as a result of the mounted implements. To ensure safe steering, the front axle load must be no less than 20 % of the empty weight of the vehicle.

The maximum transportation width is 3 m. A special permit is required for extra-wide implements.

If front-mounted the distance between the front end/implement and the centre of the steering wheel/tractor should not be greater than 3.5 m; in the event that this “front-part measurement” is exceeded, it is the operator’s responsibility to take all adequate operational measures to counter any restricted views that may occur at farmyard drives, road junctions and turns. One possible means of doing so is to have a second person guide the driver of the vehicle by guiding him out safely.

No part may protrude from the implement to such an extent that it may unnecessarily endanger other traffic (§ 32 German Highway Code). Parts that protrude by necessity are to be covered up and clearly marked.

Safety devices are also required to mark the outer contours of the implements and for rear protection – e.g. red-and-white striped 423 x 423 mm warning signs (DIN 11030).

Lighting is required when mounted implements conceal the tractor’s lights or when necessitated by the weather conditions: e.g. at the front and rear when the mounted implement protrudes laterally more than 40 cm relative to the tractor’s own lighting – or for rear protection when the distance between the tractor’s tail lights and the end of the implement exceeds 1 m. 

Semi-mounted implements in transit are to be equipped with rear red reflectors, side yellow reflectors, and always to be transported with lighting equipment “on” – even in daylight. 

In the event that an additional set of headlights be required for a front-mounted implement (whereby only 1 pair of headlights may be switched on), a special permit is required.

Lighting units – with warning signs – can also be ordered at a later date from RABE.
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