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ABSTRACT 

 
Conventional Telescope Dome Shutter Control has bi-parting shutter 

driven by a AC three phase induction motor to which AC power is fed 
through circumferential busbars. These busbars frequently requires 

maintenance and some times hazardous to human being in case of open 
type busbars. 

 
A different approach is implemented to eliminate the use of busbars. The 

Power source required for Dome Shutter  is made available on the Dome 
itself which will avoid the use of busbars. To have a simple and loss less 

Shutter Drive,  a DC Source, by means of battery, is used to drive a DC 
motor through a Gear Box. The DC source recharged by a suitable Solar 

Panel fixed at outside of the Dome.  
 

Local control on the Dome Shutter Control Unit and remote control 

through Radio controls are available for Shutter Operations. 
  

KEY WORDS :  Shutter Control, DC Drive, Solar Panel and Radio 
Controls. 

 
 

INTRODUCTION 
 

The medium or large sized bi-parting Shutter on the Dome is normally 
driven by a motor coupled to it through a reduction gear box and a small 

sized Shutter can be of hand driven type. The motor driven type 
shutters were fed AC power through the circumferential busbars which 

are fixed on the Building Wall. Current Collectors and Drive Controllers 
are fixed on the moving part. i.e on the Dome. 

 

A different technique is adapted in 2m telescope in IAO, Hanle. The 
circumferential busbar was totally eliminated by a Power Coupler whose 

stationary part is fixed on the Telescope building wall and the mating 
part is fixed in the dome. Power Coupler’s moving and fixed parts are 

first locked at particular position of dome before operating the Dome 
shutter. 

 
In our approach the busbar  and the power coupler arrangement is 

totally avoided. The Source for the shutter drive is fixed on the dome 
itself. A lead acid battery forms the power source for the drive. The drive 

motor can be of AC or DC. To minimize the conversion losses a DC 
motor is preferred.  

 
The DC motor is coupled to the shutter drive with a suitable reduction 

gear box to match the shutter speed. A charging circuit for the battery is 

built using a Solar panel fixed on the outside of the Dome.   A Radio 



uplink is used for issuing commands to shutter drive control unit and a 

downlink  is used for getting Shutter limits and Battery  status to the 
Control room. 

 
On an experimental basis this system is installed in 30 inch telescope 

Dome and is working fine. 
 

30 INCH TELESCOPE DOME SHUTTER. 
 

The 30 inch telescope Dome shutter was hand cranked in the initial 
days. Now the 30 inch telescope drive is modernized using PMAC control 

system. The dome also is to be synchronized with the telescope 
movement. Since the whole Control system is operated from the ground 

floor Control Room, it requires that the dome shutter drive also needs to 
be transformed from hand cranking to motor driven.  

 

The existing 30 inch building and dome do not have busbar arrangement 
and hence it is decided to implement the solar powered busbar less 

Dome shutter control in 30 inch telescope. 
 

The Shutter slit is 2m wide and the two parts of shutter are clamped to a 
chain which is connected to a sprocket . The sprocket is mounted on the 

output side of a gear box which 70:1 ratio. 
 

The input of the Gear box is coupled to a 0.25HP, 24V, 1800RPM   DC 
motor. .  

 
A 12V – 26Ah Sealed Maintenance free lead acid is used as a DC power 

Source for the DC Motor.  
 

A 40W, 17V, 2.28A Solar panel is used for charging the battery. 

 
A set of 433MHz and 866MHz  Tx/Rx modules are used for giving remote 

commands. 
 



 
 
 

 
 

The above fig shows the circuit on Handset unit  or the PC Digital 
I/O Port or a Micro controller based port or from all the three. 

Fig 1 : Control Schematic  



 

PERMANENT  MAGNET DC MOTOR 
  

To minimise  conversion losses a Permanent Magnet, Totally Enclosed No 
Ventilation [TENV] type DC  MOTOR is used. 

 
The Specifications are  

 TYPE NO.: CDP3410 – V24,  
0.25HP / 1800 RPM / NEMA FRAME 56C,  

24 VDC / 10.6 FLA. 
 

A detailed Spec sheet is given in Annexure. 
 

This DC Motor is armature controlled and the field is provided by a 
Permanent Magnet. The rated speed  is 1800 RPM  at 24V DC.   

 

 
 
Fig 2 : CDP3410 – V24 BALDOR DC MOTOR. 

 
 

The above figure shows the image of  the DC Motor used. 
 

Two 12V 26Ah batteries connected in series were initially used for 
operating this Motor at rated speed. With the given gear box, the shutter 

opening speed was very high and was producing unwanted noise while 
operating. So the speed is now reduced to half  by operating the motor 

at 12V DC. Now it was taking ~23s to open or close. 
 

The motor is taking 2.5A at 12V DC under normal load conditions. The 
Shutter operation is possible for an hour even without charging, for the 

given AH value of the battery. To minimize the fumes in the observing 

floor a Sealed Maintenance Free Battery  is used. 



 

 
 

SOLAR PANEL & BATTERY CHARGING CIRCUIT. 
 

To keep the SMF battery under charged condition, a Solar Panel with 
battery charging circuit is inserted into the system.  

 
A battery must be charged at 1/10th of its AH value. A source of 17V, 

2.5A  would be sufficient to keep the 12V, 26AH battery in charged 
condition. 

 
To supply the power to the Battery Charger Circuit, a 17.6V, 2.28A, 40W  

Solar panel  is fitted on the outside of Dome is used. 
 

 A simple and effective charger circuit given in fig 3 is used to charge the 

Battery. The charging current can be adjusted by R5 to the required 
level depending upon the Battery is used. 

 

 
 

Fig 3 : Simple Lead Acid Battery Charger using LM317. 
 

The Charging current is adjusted to 2A for a fully drained condition, the 
charging current is inversely proportional to the Battery Terminal 

Voltage and  the Charger floats when the Battery is fully charged. Fact 
Sheet for MS6X10 Solar Panel is placed in annexure. 

 
The Solar Panel used in this circuit provides excellent performance even 

in dull light conditions. The cost of the Solar Panel for the given power is 
~ Rs 6000.00 only. 10 years of power warranty for performance of not 



less than 90% of the nominal power and 25 years of power warranty  for 

performance  of not less than 80% of the nominal  power is guaranteed 
for the given Solar Panel. 



DOME SHUTTER CONTROL UNIT 
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Fig 5 : Basic Control Unit. 

 
The circuit diagram in fig 4 shows interlock circuitry for Dome Shutter 

Operations from front panel and  wireless Handset.  
 

The front panel has Shutter Drive Unit ON,  OFF, Shutter OPEN and 
CLOSE operating switches  which operate on Hall Effect principle  and 

can be directly interfaced to Digital Circuits. The output of these 
switches are active low. 

 
The Wireless Receiver circuit consists of a RRFQ868 Receiver module 

and a  600D RF Decoder IC. The RF Receiver receives the data from the  
matched Transmitter  RTFQ866 module and Serial Data is fed to the 

Decoder 600D. The 600D decodes into 4 bit data as it was transmitted 
from RTFQ866. These 4 bit data represents Shutter Drive Unit ON, OFF, 

Shutter OPEN and CLOSE operating commands through RF Transmitter 

from a Handset or  a PC Digital Port. 
 

This Transmitter and Receiver operates at 866MHz and the pair enables 
the simple implementation of a data link at distances upto 75m in-

building and 250m open ground. The Tx and Rx modules operates over a 
wide range of power supply of 3 – 12V. 



 

 
 

Fig 6 : RRFQ1 and RTFQ1 [ 866 MHz } Rx ,Tx modules. 

 
The Encoder [600E]  and Decoder [600] ICs are used for encoding and 

decoding   the Serial data to and from the Tx and Rx modules 
respectively.  

 
The RF600E/D chipset use a fully balanced Manchester encoded data 

protocol designed for optimum use of the radio transmission path. 
Manchester encoding the data enables the superhetrodyne receiver ‘data 

slicer’ to maintain efficiency for the duration of the data packet, (unlike 
many other encoder/decoder systems) which results in reduced bit 

errors and therefore ensures maximum range. 
 

The Operational commands from Front Panel switches and Wireless 
Receiver Circuit  are combined in the logic circuits and the DIP relays are 

operated accordingly. A set of  High Power Capacity DC 12V Relays are 

used to switch DC Power to the Shutter Motor. These High Power DC 
relays are Interlocked through Open/Close limit switches and Polarity 

reversal contacts. 
 

The following circuit presented in Fig 7 is for Wireless  Handset 
Operation implemented through Transmitter Circuit and ON/OFF, OPEN/ 

CLOSE annunciations were through Receiver Circuit.  
 

The RF600D has an easy learn feature enabling it to learn up to 7 unique 
RF600E encoder devices in standalone mode. With this feature , the 

receiver can accept unique commands from 7 transmitters from different 
locations. To avoid cross link between commands and limits, a 866MHz 

Transmitter  at Console end and Receiver at Dome Shutter end are used 
for sending and receiving commands. Similarly a 433MHz Transmitter at 

Dome Shutter end and receiver at Console end for  sending and 

receiving Limits and ON/OFF signals. 
 

The fig 7 shows the circuit on Handset unit  or the PC Digital I/O Port or 
a Micro controller based port or from all the three. 
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