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i\‘ Why a new inclinometer??

A The 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

A The actual tracking resolution with the well-known
OESJFL controller could hardly be pushed to 0.2
degrees

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

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

A Consequently: any better solution available???



% \What is ideally needed?

ASpecificationsé.resoluti on
degrees

A Ideally no friction (hystresis), no swinging, direct
response to change of position

A Fully compatible with a MAB25/28 on a JFL-controller ->
Synchronous Serial Interface, SSI

A Data protocol not too far from MAB25

A Sealed housing for protection against WX impact (wind
swing)

A |s there a suitable commercial solution available??



The answer Is: YESSS,

but é

A The solution was found after intensive web
search:

A A micro-electro-mechanical system (MEMS)-
based 2-axis inclinometer, produced by Posital-
Fraba, an American/German jv company for
Industrial sensor technology

A MEMS structure sizes typically between 1 and
100 pm, subsequently low masses involved

A BUT: price around 450,- (
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0-360A1-axis configuration

13 bit resolution = 0.04A(MAB25:
12 bit)

A
A
A 0.14Aaccuracyl/linearity
A
A

Active linearization and
temperature compensation

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

SSI differential data output
protocol, RS422 data line drivers

A

A Programmable counting direction

A Operating voltage 57 30 V DC source: Posial
A M12 connector for cabling




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

A Hannes checked details like data telegrams etc. and
found some stepping stones (update timing, etc.), but
finally judged it could possiblyb e donee.

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

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

A | copied the hardware corrections on my controller and
tested the system on the be



k  Beta testing results JFL/YMK

oy ?'“ s

= S \"*r : -

TR —
N ﬁ‘;\ ps

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

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

A Up to 30 m CAT6 cable gave stable readings
A Long runs (50m needed at SA6BUN) of CAT7

cable causeo
7805 to oscill

the data output stages and the
ate intermittandly because of

diverted ground potential between controller &

splitter boarc
situation with

, causing high current start-up
erroneous readings



; A genuine OESJFL drawing

Quote Hannes:
Aél made
minor alterations
to the splitter
boar dén

Essentially
splitting of VDD
iIn5Vand 12 V
for encoders
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| Proven additional changes

on splitter board

A 2 x 100 nf from input/output of 7805 to ground
essential for preventing oscillations

AaSharpeningdé of CLK pul ¢
down resistor 560 ohms to GND on splitter
board

A 100 pF on 12V Vdd of inclinometer

A Improving 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




Few piggy-back resistors for
modified biasing of data input stages



Useful hints and kinks

A The Posital inclinometer can be obtained through
a German distributor under:

aracke@hera-automatisierung.de

A Exact inclinometer type needed:
ACS-1-S102-VE2-PM

AFirmware V7.6 I nkl obt ai
website
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7. " Burn-in test for inclinometer

during OHO-trig

A With a 1.8 m dish and moderate power on 6
and 3 cm a precise tracking, preferably
down to 0.1Ais needed

AThe new inclinometer
& forgetn tracking s
was calibrated with moon noise on 3cm

A Absolutely no pumping observed, always
spot-on, using PWM-control
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Decision for the Aland Isles

A Due to other projets in 2014 we decided
very late to make another EME T CWonly-
DXpedition

A As 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 Asmadomde 1. 8

holil days and si1 ght s ecé
make a lot of QSOs



A We had to search for

a suitable QTH very
short termed 1 so we
made compromises
regardi ng
trees around the
holi day ho

because Aland Is very QTH on
forested i which was the east
not the best situation coast of
for a suitable moon -umpar

window Ferry fro

Sweden [



After arrival in the night..

A The house was
very romantic
with a fantastic
view over the sea
I but completly
Apackedi i n trees

A 2nd problem: the
surronding was
uneven, SO NO
real good place
for a dish



