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omAn automated 
amera station is des
ribed.1 Introdu
tionThe automated 
amera station 
onsists of an automated
hassis 
ontrolled via a wireless antenna. The 
hassis
an be moved forward, ba
kward, left, and right.

Figure 1 � The 
amera mount.On the 
hassis there is a platform that allows a 
ir
ularmovement (left, right), independent from the main 
has-sis. On top of it is an equatorial mount. One, four, orsix wide-angle 
ameras 
an be mounted, so, as a result,photographs spanning 360◦ × 90◦ are obtained. (Witha more sophisti
ated lens, this 
an a
tually be realizedby a single 
amera.)The advantage of the wireless 
ontrol of the station isthat it allows to photograph meteors at any lo
ation onEarth, be
ause the station 
an be manipulated using a
omputer.2 ChassisWe �rst explain the 
onstru
tion of the 
hassis. It isa 30-
m wide 
rawler. For now, it has only the gearunit, and the engines with measuring devi
es. For ea
hgearbox, I installed speed sensors on a support. They
onsist of an infrared LED and a photodiode. Ea
h gearhas a hole in it, through whi
h the light emitted by theLED 
an fall on the photodiode. It has been appliedfor two reasons:1. to measure the 
overed time lapse. The 
rawlerdoes not slide a lot, leaving the opportunity tomeasure the relative movement; and2. to adjust the speed. If the engines work irregu-larly, the 
hassis will be
ome skewed. The 
ontrolis needed to �x that. The 
ontroller will measure

ea
h 10 rotations, and, if an engine moves slower,it will speed it up. The di�eren
es in speed 
ano

ur due to various reasons, su
h as fri
tion ordi�erent parameters.The photodiodes 
an be bought. I got mine from anold 5-in
h disk drive. It 
an be 
onne
ted to the 
on-troler using a 
athode. For �nding the 
athode on thephotodiode, you will need a tester tuned in diode mode.Conne
ted to the sensor, the devi
e will show a rea
tionto light. In the dark, the resistan
e of the photodiodeis in�nity, in bright light 100 Ω. The 
athode goes onthe 
ontroler and the anode on the ground. The out-put port is 
on�gured for the appropriate buttons. TheLED is 
onne
ted through a resistan
e of 510 Ω, +5 V.Volts. You 
an 
he
k with a digital 
amera that its ma-trix is sensitive to infrared light. Why did we 
hoose aLED? In prin
iple, it 
ould be a red or white diode, butall the photodiodes I used worked best with the infraredlight. For example the showed no rea
tion for green, aweak rea
tion for white, a better rea
tion for red, andthe best rea
tion were for infrared light.3 The enginesI am very delighted to use Maxon engines, made inSwitzerland, whi
h are 20 mA when idle on 12 V�lessthan a photodiode! The 
urrent when a
tive on 12 Voltsis 600 mA, but the spin is so furious that I 
annot stopthem with a �nger.Conne
ted together, the rotation of one engine will leadto the rotation of the other one�they are like a syn-
hronous motor: one works as a generator, the other asan engine.I am afraid to even think about their e�
ien
y: 99.99%;madness, made in Switzerland!I got them from the disk drive of an old Robotron�theywere spinning the spindle of the diskettes. It 
an be alsofound at �ea markets where it 
osts about 20 USD.A little bit less e�
ient are the engines of Mabu
hi Mo-tors. They 
an be found in Chinese re
orders, or in ra-dio stores. The only thing you must do is removing thestabilization 
hip. The 
urrent when idle on 12 Voltsis 80�100 mA. The 
urrent when a
tive on 12 Volts isless than 1 A. It is adequate for feeding using a L293Dbridge.
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er for disk 
amerasupportFigure 2 shows the ele
troni
 diagram of the speed re-du
er for disk 
amera support.

Figure 2 � Ele
tri
al diagram.


