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1	 Symbol Explanations
The following symbols and signal words indicate possible residual risks:

DANGER
Means that death or serious physical injuries will occur if necessary safety precautions are not 
taken.

WARNING
Means that death or serious physical injuries may occur if necessary safety precautions are not 
taken.

CAUTION

Means that minor physical injury may occur if necessary safety precautions are not taken.

NOTICE

Means that property damage may occur if necessary safety precautions are not taken.

The following symbols indicating requirements and possible dangers are used on the device:

	 General warning sign

	 Hand injuries warning

	 Magnetic field warning

	 No access for people with pacemakers or implanted defibrillators 

Read and observe the operating instructions and safety guidelines before startup!
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2	 Safety Instructions

With the HighBrilliance Measuring Objective a magnet spring is installed, which countervails the weight of 
the measuring objective and therefore disburdens the mobile motors of the z-axis. Please mind the following 
safety instructions when it comes to the handling of magnet springs: 

DANGER
Danger to life for people with a cardiac pacemaker

The magnet springs sliders mainly consist of neodymium magnets (NdFeB magnets). The-
se are much stronger than “ordinary” magnets and can affect the correct functioning of a 
cardiac pacemaker.

If you have a cardiac pacemaker, keep a minimum distance of 1 m to the magnet spring.

WARNING
Danger of injury due to the strong magnet attraction

The magnet spring sliders can exert considerable forces as soon as they are close enough 
to other sliders or iron. If they are not handled with the utmost care, this can lead to serious 
injuries (contusions, broken fingers, etc.). 
Magnet springs can act like tensioned springs. The sliders spring back to their original 
resting position as soon as they are let loose, even if the machine is disconnected from the 
energy supply.

The magnet spring must only be mounted or demounted by trained personnel. Handle the 
magnet spring with the utmost care when modifying the objective. 
Take respective protective measures when it comes to the handling of magnet springs in 
order to prevent injuries.

HP-MSM with HighBrilliance-Measuring Objective PRIMES
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3	 Mounting the HighBrilliance Measuring Objective

Before the change of the objective a referencing procedure has to be triggered.

1.	 Turn the device off and on again.
2.	 The referencing procedure is now carried out automatically. This takes approx. 30 seconds.
3.	 Turn the device off again.

You can now change the objective.

3.1	 Mounting the Absorber

 Necessary tools: hexagon key AF 2.5 mm and 5 mm. .

Absorber

1.	 Move the HP-MSM to the lowest z-axis 
position.

Absorber

White side

2.	 Mount the knuckle eye of the magnet 
spring.
Attention: The knuckle eye has a white 
side which has to face the absorber!
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3.	 Fasten the absorber at the HP-MSM by 
means of 2 screws (M6, strength class 8.8, 
tightening torque 10.1 N·m).

4.	 Insert the interlock plug into the respective 
device socket.

HP-MSM with HighBrilliance-Measuring Objective PRIMES
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3.2	 Mounting the Magnet Spring

3.2.1	 Handling of the Magnet Spring Sliders

Slider

Stator

•	 The magnet spring sliders consist of a thin stainless steel tube in which the 
drive magnets can be found. The sliders are to be treated with caution. They 
may never collide with other sliders or iron parts, as this may damage the 
magnets as well as the rotator surface. Do not continue to use sliders with an 
already damaged surface (scratches, deformations, etc.), as this can lead to 
damages of the stator.

•	 Keep the slider away from open flames and heat (when it comes to temperatures 
over 80 °C, the slider is demagnetized).

•	 It is strictly prohibited to saw or drill the magnet spring sliders. This would break 
the magnets and, above all, the emerging drilling dust is easily inflammable!

NOTICE
Danger of damage due to a strong magnetic field.

Magnet spring sliders mainly consist of very strong magnets.

Keep a safety distance to all devices and parts which could be damaged by magnetism, e.g. 
TVs and screens, credit cards, computers, data mediums, video tapes, mechanical clocks, 
hearing aids and loud speakers.

3.2.2	 Mounting

Magnet spring mount

Absorber

Bottom plate

1.	 Turn the device by 90° to the side so that 
the bottom plate is in a vertical position.

2.	 Fasten the magnet spring mount to the 
bottom plate by using four screws. 

Attention: The arrays on the bottom plate 
as well as the mounting have to point to 
each other!
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Stator

3.	 Replace the device in an upright position.
4.	 Move the HP-MSM to the lower position.

5.	 Position the slider centrally on the stator. 
The two deepenings (not the drills!) in the 
adjusting ring have to be positioned on the 
retaining tube.

Danger of crushing!

Caution when putting on the slider. It is 
abruptly and forcefull drawn.

Attention: The arrays on the slider as 
well as the mounting have to point to each 
other!
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3.2.1	 Maintenance of the Magnet Spring
We recommend a regular inspection of the magnet spring, approximately every 6 months. The following 
points have to be checked during the inspection:

XX Is the slider completely covered with the lubricant?

XX Is the lubricant free of pollution?

XX Can the slider be moved without much effort?

Cleaning

Hard brushes or similar tools must not be used for cleaning.  Cleaning fluids which contain solvent additives, 
petroleum or comparable products must not be used. When cleaning it, please proceed as follows: Clean the 
slider and stator with a paper towel. Residues can be removed methylated spirits or alcohol. Apply lubricant 
on the slider  and insert it carefully.

Lubrication
For the lubrication we recommend KLÜBERSYNTH UH1 14-31.

HP-MSM with HighBrilliance-Measuring ObjectivePRIMES
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3.3	 Mounting the Measuring Objective

CAUTION
Danger of damage of optical components

The beam entrance aperture, the power output aperture and the measuring output aperture 
are covered with transport locks.

The transport locks at the measuring objective are not be removed until the mounting or 
directly before the startup. 
The transport locks as well as the corresponding o-ring are to be kept in a clean, sealable 
plastic bag. 
After each demounting of the measuring objective, the apertures are to be closed with the 
corresponding transport locks again!

Laser output

Measuring output

Beam entrance

Fig. 3.1:	 Transport locks of the measuring objective

 Required tools: 	 Hexagon socket screw key, AF 2.5 mm
	 Slotted screwdriver, size 6.5 
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3.3.1	 Removing Transport Lock at the Laser Output

1

2

XX Unscrew slotted screw M4 x 40 (1).

XX Remove transport lock (2).

The transport lock is mounted in reverse order. 

3.3.2	 Removing Transport Lock at the Measuring Output

1

2

3

XX Unscrew two cylinder head screws M3x16 (1). 

XX Remove transport lock (3). Please mind that the o-ring (2) re-
mains in the transport lock and does not stick to the objective.

The transport lock is mounted in reverse order. 

3.3.3	 Removing Transport Locks at the Beam Entrance

1

2

3

XX Unscrew four cylinder head screws M3x8 (1) with washer and 
spring lock washer.

XX Remove transport lock (2). Please mind that the o-ring (3) re-
mains in the transport lock and does not stick to the objective. 

The transport lock is mounted in reverse order.

HP-MSM with HighBrilliance-Measuring ObjectivePRIMES
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3.3.4	 Fastening the Objective

S3

S1, S2

XX The objective is fastened at the device by means 
of three screws. The two screws of the transport 
lock S1 and S2 (M3x16, AF 2.5 mm) are required 
for the fastening of the objective on the device 
surface.

XX Another screw S3 (M5 x 15, AF 4 mm) fastens 
the upright of the device laterally.

approx. 1 mm

XX The objektive has to be mounted in a way which  
leaves an air gap of approx. 1 mm on both sides 
of the absorber. 

S1

XX  Put the measuring objective on the device and 
fasten it with the screws S1 and S2 (M3, strength 
class 8.8, tightening torque 1.3 N·m).

HP-MSM with HighBrilliance-Measuring Objective PRIMES
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S2

S3

XX Fasten the upright of the objective with screw S3 
(M5 x 25, strength class 8.8, tightening torque 
5.9 N·m).

HP-MSM with HighBrilliance-Measuring ObjectivePRIMES
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3.4	 Demounting the Measuring Objective

XX Turn off the voltage supply. 

XX Turn off the cooling water and the compressed air supply. 

XX Mount the transport lock at the beam entrance aperture. 

XX Disconnect the cooling water pipes at the quick connect couplings. 

XX Remove compressed air hose from the connection for the housing flushing. 

XX Remove the fastening screws(see chapter 3.3.4 on page 13).

XX Remove measuring objective  

XX Mount all further transport locks (see chapter 3.3.1, 3.3.2 and 3.3.3 on page 12).

XX Drain cooling water and blow the cooling water pipes out with compressed air. 

XX Dry and clean the measuring objective. 

HP-MSM with HighBrilliance-Measuring Objective PRIMES
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3.5	 Demounting the Magnet Spring

Demount the magnet spring in reverse order to the description in chapter 3.2.2 on page 8.

Please mind the following:

In order to protect the stator of the magnet spring, a protection cover is enclosed. As soon as the slider of 
the magnet spring is removed, the protection cover is positioned between the magnet spring and the stator 
(picture A) and is then fixed by means of a screw (picture B).

A

Protection cover

M5x10 mm

B

If you want to push the stator into the slider after the demounting, please mind the following:

WARNING
Danger of injuries due to a strong magnetic attraction

The stator is dragged into the slider with great strength and shoots out of the slider on 
both sides.
Please wear gloves and only touch the coverage as shown on the above picture when hol-
ding the stator and the slider. Do not hold your palm in front of the front side of the slider 
when pushing in the stator!

3.6	 Demounting the absorber

Demount the absorber in reverse order to the description in chapter 3.1 on page 6.

HP-MSM with HighBrilliance-Measuring ObjectivePRIMES
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3.7	 Exchanging the Protective Window in front of the Power Output Aperture

 Necessary Tools:  Screw-in tools for the retaining ring is included in the scope of delivery

CAUTION
Danger of damage for the optical components

A contaminated protective window can heat up and thereby destroyed.

Keep the protective window free from contaminations. Do not touch the plane surface of 
the protective window when putting it in!

The protective window protects the optical elements behind it from contaminations. A polluted protective 
window does not affect the function of the measuring objective. However, the increased scattering of the 
laser light leads to a heating up of the protective window and the housing which can finally result in the 
destruction of the protective window itself. This can damage sensitive optical components in the measuring 
objective. Therefore, a contaminated protective window has to be exchanged immediately.

1

6

3

1

4

2

5

Components:

1 Protective Window Retainer
2 Protective Window
3 Ring Nut
4 O-Ring 60.08 x 1.78
5 Nut for O-Ring (4)
6 Optics Tube

XX Carefully remove the protective window retainer (1).

XX Check o-ring (4) in the nut (5) for damages and a tight fit. If ne-
cessary, it has to be replaced.

XX Remove the ring nut (3) from the protective window retainer by 
means of the screw-in tools.

XX Take the protective window (2) out of the protective window re-
tainer and replace it by a new protective window.

XX Screw the ring nut back in the protective window retainer.

XX Position the protective window retainer back on the optics tube.

HP-MSM with HighBrilliance-Measuring Objective PRIMES



18 Revision 01/2018 EN

3.8	 Exchanging Mirror 1

1

6

3

4

2

5

Components:

1 Cylinder pin ISO 2338 m6 4x12
2 Mirrror
3 Labeling “Arrow” has to point downwards.
4 Optics tube
5 Coupling Ring
6 Drilling

XX Remove protective window retainer, see previous chapter.

XX Remove coupling ring (5).

XX Pull optics tube (4) out of the housing.

XX Remove the mirror (2).

XX Clean the mirror thoroughly. A new mirror has to be cleaned 
before it can be built in as well.

XX Turn the mirror until the arrow (3) on the side of the mirror 
points downwards (see fig.).

XX Put in the mirror carefully.

XX Push the optics tube back into the housing. The pin (1) has to 
be pushed into the drilling (6).

XX Screw the coupling ring on manually.

XX Check the protective window in the protective window retainer 
for contaminations. If necessary, it has to be replaced (please 
see the previous chapter).

XX Mount the protective window retainer.

HP-MSM with HighBrilliance-Measuring ObjectivePRIMES
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3.9	 Replacing the Cover at the Beam Entrance Aperture

 Necessary tools: Hexagon socket screw key, AF 3 mm

1

3

4

2

Components:

1 Cylinder Screw ISO 4762 M4x10
2 Cover
3 O-Ring 21.95 x 1.78
4 Centering ring (option)

XX Unscrew two cylinder screws (1) with spring washer and 
grommet.

XX Remove cover (2).

XX Check o-ring (3) for demages and replace it if necessary.

Important!

The through-holes in the cover have clearance in order to be able 
to center the cover. As a positioning aid a centering (4) ring can 
be used.

XX Put on the new cover with the o-ring and center it.

XX Fasten the new cover with two cylinder screws (1).

HP-MSM with HighBrilliance-Measuring Objective PRIMES
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4	 Connecting the Cooling Circuit

The connections of the HP-MSM are intended for PE-hoses with a diameter of 12 mm. 
For a reliable operation, a water flow rate of 7 l/min up to 8 l/ min is required. In case of an unpressurized 
outflow, 2 bar primary pressure at the input of the absorber are normally enough. 

Do not add any additives to the cooling water, especially no anti-freeze agents. These can change 
the thermal conductivity significantly which then reduces the cooling capacity.

Only operate the HP-MSM in a non-condensing atmosphere. The temperature of the cooling water must not 
be lower than the ambient temperature. 
Only cool the water during the measuring operation. We recommend  starting the cooling process approx. 
2 minutes before a measurement and to terminate it approx. 1 minute after the measurement.

Flow
Return 
flow 

HP-MSM with HighBrilliance-Measuring ObjectivePRIMES
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5	 Connecting the Compressed Air

Connect the compressed air supply via a PE-hose with an outer diameter of 6 mm. A pressure of 3 bar … 
4 bar is required.

Compressed air connection ∅ 6 mm

In the HP-MSM, compressed air is cleaned by means of three filters and the pressure is controlled via an 
air regulator. The air regulator is preset for a pressure of 3 bar … 4 bar. If this value is exceeded, the com-
pressed air supply is interrupted.

HP-MSM with HighBrilliance-Measuring Objective PRIMES
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6	 Mounting the Fiber Bridge

CAUTION
Danger of damage of the fiber optic holder in case of a mounted fiber bridge.

In the upper z-axis position the cyclone can collide with the fiber optic holder and damage it.

Dismount the cyclone before the startup!

4 Screws a.f. 2.5 mm Cyclone

HP-MSM with HighBrilliance-Measuring ObjectivePRIMES
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1.	 Put the distance plates on both sides of the housing 
(picture A) and fasten them by means of the dowel pins.

2.	 Align the plates with reference to the tapped bores 
(picture B).

3.	Put the fiber bridge on the distance plates.

Distance plateDistance plate

A

Dowel pin

Tapped bores

B

Fiber bridge
C

HP-MSM with HighBrilliance-Measuring Objective PRIMES
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4.	 Fasten the fiber bridge by means of two screws on 
both sides M5 x 10 mm.

7	 Shutdown and storage

NOTICE
Danger of damage

A storage or transport with temperatures near or below the freezing point and a cooling 
circuit which is not completely empty can lead to device damages.

Empty the pipe system of the cooling circuit completely.

For the transport or a longer storage, please drain the cooling water and clean the pipes with compressed air. 

Put the measuring objective into a clean, sealable plastic bag. Add a drying agent to ensure that the lenses 
do not come in contact with condensed water.

D
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8	 Technical Data of the HighBrilliance Measuring Objective

Admissible laser power kW 8

Admissible wavelength range of the laser light nm 1025 - 1080

Admissible measuring range - ± 3zR

Beam diameter in the measuring plane µm 20 ... 1000

Design wavelength nm 1064

Magnification - 4.5

Max. input-NA - 0.11

Free working distance, approx. mm 37.8

Weight, approx. kg 5.5

HP-MSM with HighBrilliance-Measuring Objective PRIMES
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9	 Appendix

9.1	 Installation Instructions Magnet Spring (original instructions of the manufacturer)
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