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Ladies and Gentlemen, welcome to the BSH magnetic c ompass laboratory! 

Although the magnetic compass is one of the oldest navigational instruments 
and nowadays a lot of electronic devices populate e ach vessel’s bridge the 
IMO still wants to have a magnetic compass on every  vessel and on every 
rescue boat. Why? Because it works without electric ity. The technology of the 
compass is fully developed and real inventions are seldom. But the 
manufacturers today are working hard in the directi on of cost reduction. 
Sometimes they go too far and they endanger the fun ctionality of the 
compass. Then it is our job to bring them back to t he right way. 

Why do you find this laboratory so far away from th e other accredited 
laboratory rooms? 

In this special building, which was built 1950 usin g nearly non-magnetic 
materials only we have all possibilities needed to test magnetic compasses 
and to determine the so called compass safe distanc e for all the other 
navigational equipment needed on a vessel’s bridge.     The four faces of this 
building are exactly oriented towards north, south,  east and west. 

All the edges of this cube are surrounded with larg e coils, which we call 
Helmholtz-coils. Supplied by regulated power suppli es these coils are able to 
provide us with a constant and “clean” magnetic fie ld here in our laboratory. 
The coils are driven and controlled by special elec tronics, sensors and power 

supplies. Any magnetic field 
distortions can be excluded from 
this room. 

For special compass testing 
purposes these coils also can 
simulate the magnetic vector and 
field strength of any place on earth. 

 

 

This big light green testing stand is something lik e a calliper 
for compasses. We are able to check and measure all  
geometrical issues of a compass like angles, gradua tion 
and distances for accuracy with high resolution. 

 

 

 

This second light green machine is built 
for testing the swirl error and the error due to fr iction of a 
liquid-filled compass. While the compass is turned with a 
constant rate of turn by the machine we can project  
crosshairs on it and observe the deviation of the c ompass 
bearing from the north direction. It depends very m uch on 
the manufacturing quality and the wear of the pivot  and the 
pivot bearing and the force which presses these bot h parts 
together. 

On this rotating table we can check whether the 
compass card is free to rotate when the compass or 
the compass bowl is inclined up to 30°. It is a qui te 
simple test, but we have already seen compasses 
fail this test, so that BSH market surveillance has  to 
intervene. 

 

Two vibration tables give us the possibility to 
simulate ship’s vibration in vertical and in horizo ntal directions. The very 
strong magnets inside the tables, which are needed to produce the vibration 

like in a loudspeaker, are compensated so 
that the tested compass does not see them. 
On these tables we will find any resonances 
in any part of the compass. At each 
resonance frequency we will dwell for two 
hours. Each resonance will wear the pivot 
and the pivot bearing heavily. By repeating 
the error due to friction test after the 
vibration tests we can see whether the 
results are still tolerable. The vibration 
tables are controlled and driven by 

calibrated sensors, a big portion of software and a  fat amplifier. We have seen 
heavy resonances on this table which lead to substa ntial changes in the 
construction of the compass performed by the manufa cturer. 

The two silvery boxes are climate chambers, one 
for high temperatures and one for low 
temperatures. The boxes are built of non-
magnetic steel, so we can influence the compass 
inside from 
outside by using 
a small magnet 
during the tests. 
Through a 
window in the top 
of the boxes we 
can look after the 
patient. The 
relevant magnetic 

compass testing standard asks for 
temperatures of +60°C and -30°C. We have 
seen compasses leak in high temperature, 
have seen bubbles appear in compasses in 
our fridge and have seen the liquid inside the comp ass becoming opaque or 
frozen. All this is not acceptable. 

The big rotating and inclining device in the corner  
we use for testing compasses in combination with 
compass binnacles. 

We have several further smaller testing devices for  
magnetic compasses in other rooms here, which 
we can bring in here for using them or for to add o r 
fit them to the already presented test places. 

 

All the testing equipment around here is very 
specially manufactured for this laboratory by the B SH pilot plant and is not 
available on the normal market. 

As already mentioned apart from 
magnetic compass testing we 
determine the so called compass safe 
distance for all the other navigational 
equipment needed on vessel’s 
bridges. Each piece of equipment is 
placed on a huge turntable. The black 
instrument in the middle of the room 
will then be influenced more or less by 
the equipment as a function of 
distance, direction and orientation of 
the equipment. By varying distance, 

direction and orientation we will find out the wors t situation and note it as the 
compass safe distance. According to the internation al standard the 
measurement for each part of equipment has to be pe rformed three times: in 
magnetic condition in which the equipment is receiv ed, after magnetization 
and in the energized condition. For magnetization w e use a big brown pair of 
coils and big power supplies in the other corner of  our laboratory. 

All we learn during our testing work here in the la boratory leads to comments 
in order to improve requirements and testing standa rds and will be subject of 
discussions at IMO, DIN, EN, ISO and IEC. 

Apart from manufacturers Notified Bodies and the Ma rket Surveillance ask for 
our expertise and support. We think that our work i n the laboratory here is 
necessary and important. Safety is our business. 

Here we have lined up a few newer and older dry car d and liquid 
compasses and compass cards in order to show you th at we are in this 
business since several decades and our experience g oes back one plus 
nearly a half century. 

Thank you very much for visiting us! 


