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Why a new inclinometer?? 

ÅThe home made pendulum-type inclinometers based on 
MAB 25 absolute encoders suffer from friction in bearing 
and high inertial mass, resulting in hysteresis and 
swinging 

ÅThe actual tracking resolution with the well-known 
OE5JFL controller could hardly be pushed to 0.2 
degrees 

ÅUS-Digital inclinometer A2-T also shows a lot of 
overswing, no alternative 

ÅTracking with solid 1.8 m dish on 10 G had to be manual 
in reality (as experienced with TK/DL1YMK) 

ÅConsequently: any better solution available??? 

 



What is ideally needed? 

ÅSpecificationsé.resolution equal or better than 0.1 

degrees 

Å Ideally no friction (hystresis), no swinging, direct 

response to change of position 

ÅFully compatible with a MAB25/28 on a JFL-controller -> 

Synchronous Serial Interface, SSI 

ÅData protocol not too far from MAB25 

ÅSealed housing for protection against WX impact (wind 

swing) 

Å Is there a suitable commercial solution available?? 

 

 

 

 

 



The answer is: YESSS, 

buté 

ÅThe solution was found after intensive web 

search: 

ÅA micro-electro-mechanical system (MEMS)-

based 2-axis inclinometer, produced by Posital-

Fraba, an American/German jv company for 

industrial sensor technology 

ÅMEMS structure sizes typically between 1 and 

100 µm, subsequently low masses involved 

ÅBUT: price around 450,- ú 

 



This is what you pay foré 

Å 0-360Á 1-axis configuration 

Å 13 bit resolution = 0.04Á (MAB25: 
12 bit) 

Å 0.14Á accuracy/linearity 

Å Active linearization and 
temperature compensation 

Å Hermetically sealed UV-resistant 
PBT-housing, encapsulated with 
PUR duromer 

Å SSI differential data output 
protocol, RS422 data line drivers 

Å Programmable counting direction 

Å Operating voltage 5 ï 30 V DC 

Å M12 connector for cabling 

source: Posital 



Next Step: Expert checké 

Å I contacted Hannes and asked, if the Posital incl. could 
eventually be incorporated in the controller system 

ÅHannes checked details like data telegrams etc. and 
found some stepping stones (update timing, etc.), but 
finally judged it could possibly be doneé. 

ÅA test inclinometer was purchased and sent to Hannes 
to experiment with 

ÅHannes adopted the firmware and also made hardware 
adoptions on the interface board (biasing) over Xmas 
2013 

Å I copied the hardware corrections on my controller and 
tested the system on the benchéfound some bugs ;-) 

 



Beta testing results JFL/YMK 

ÅThe supply voltage of 5 volts for the Posital incl. 
was too low, especially with long runs of data 
cable 

ÅThe splitter board had to be modified for a 12 V/ 
5V supply 

ÅUp to 30 m CAT6 cable gave stable readings 

ÅLong runs (50m needed at SA6BUN) of  CAT7 
cable caused the data output stages and the 
7805 to oscillate intermittandly because of 
diverted ground potential between controller & 
splitter board, causing high current start-up 
situation with erroneous readings 

 



A genuine OE5JFL drawing 

Quote Hannes: 

ĂéI made a 

minor alterations 

to the splitter 

boardéñ 

 

Essentially 

splitting of VDD 

in 5 V and 12 V 

for encoders 



Modified splitter board 



Proven additional changes 

on splitter board 

Å2 x 100 nf from input/output of 7805 to ground 

essential for preventing oscillations 

ÅāSharpeningó of CLK pulses for MAB25 by pull-

down resistor 560 ohms to GND on splitter 

board 

Å100 µF on 12V Vdd of inclinometer 

ÅImproving GND situation by connecting shielding 

of CAT RJ45 and sockets; GND wire in 50 m 

AWG26 has ca. 6 ohms line resistance 



 Weak points on CAT cabling 



Mods on interface board 

Few piggy-back resistors for 

modified biasing of data input stages 



Useful hints and kinks 

ÅThe Posital inclinometer can be obtained through 
a German distributor under:  

 aracke@hera-automatisierung.de 

 

ÅExact inclinometer type needed:  

 ACS-1-S102-VE2-PM 
 

ÅFirmware V7.6 Inkl obtainable on Hannesó 
website 
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Burn-in test for inclinometer 

during OH0-trip 

ÅWith a 1.8 m dish and moderate power on 6 

and 3 cm a precise tracking, preferably 

down to 0.1Á is needed 

ÅThe new inclinometer enabled a Ăswitch on 

& forgetñ tracking situation, once the system 

was calibrated with moon noise on 3cm 

ÅAbsolutely no pumping observed, always 

spot-on, using PWM-control 
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Decision for the Aland Isles 

ÅDue to other projets in 2014 we decided 

very late to make another EME ïCWonly-

DXpedition 

ÅAs we have enjoyed very much the 2009 

EME-DXpedition to Aland Isles - on 70, 23, 

13 and 9 cm -, our choice was again the 

Aland Isles, but this time only on 6 and 3 cm 

with the Ăsmallñ 1.8 m dish ï so more 

holidays and sightseeing, less Ăpressureñ to 

make a lot of QSOs 



Searching for QTH 

ÅWe had to search for 
a suitable QTH very 
short termed ï so we 
made compromises 
regarding our aim ñno 
trees around the 
holiday houseñ, 
because Aland is very 
forested ï which was 
not the best situation 
for a suitable moon 
window 

QTH on 

the east 

coast of 

Lumpar-

land 

Ferry from 

Sweden 



After arrival in the night.. 

ÅThe house was 
very romantic 
with a fantastic 
view over the sea 
ï but completly 
Ăpackedñ in  trees 

Å2nd problem: the 
surronding was 
uneven, so no 
real good place 
for a dish 

 


