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Cody Astronomical Society 

Observatory Users Guide

Introduction

The Cody Astronomical Society is custodian of a 6” Zeiss Coudé refractor, located in an observatory on Ball Hill (Y65A). The observatory is available to use for those members that have completed the Induction process and received a brief instruction based on this document. This instruction is designed to ensure the observatory and equipment are handled correctly and to ensure that observers do not put themselves at risk of injury. After you have received this instruction you will be required to sign a register and your name will be added to the keyholder list held by site security. This will allow you to draw the keys to access the observatory and Society clubroom at any time of your choosing.

This document is not a complete user guide for the observatory or the telescope, but covers the important points.

All members will need to familiarise themselves with the various aspects of the telescope and observatory before attempting to observe. Those who have some experience of telescopes or observing will have less to learn and will find this relatively straightforward. Those with no experience are encouraged to get in contact with others with good experience of using the observatory, ideally to organise an observing session with them to learn how everything works and perhaps get some advice on what to look at and how to find it!

Pay particular attention to the section on health and safety. The information provided is there for your protection and the protection of others who you may be hosting.
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1. Keys

Once your name has been added to the keyholder list, you will be able to draw the keys from Cody Gate security. To sign them out you will need to present your site pass so they can check your name against the keyholder list.

The keys operate the following doors:

a) The entrance door to the lobby area of Y65

b) The door into the observatory

c) The door to gain access to the offices

Remember that it is your responsibility to ensure the security of the building. 

Before leaving means you must :-

· close all windows 

· switch off all appliances (except the heaters)

· switch ON the courtesy lighting

· lock observatory door and the main door

For H&S reasons, Y65 has ‘PIR’ activated lighting covering the front door and the car park at the side. For observing, these can be switched off with the light switch located in the front office, adjacent to the mains distribution board. These should be turned on again when leaving the building.

It is vital you do not forget to return the keys to Cody Gate security when you leave, whatever time of night it is!

2. Telephone

Telephones for Society use are located in the observatory and clubroom. These are particularly important for health and safety purposes. Dial x2222 for emergency assistance, but do not use this number if you are having trouble operating the telescope or observatory! Cody Gate security can be contacted on x5694. You can also dial internal and external numbers and receive incoming calls (01252 395880), but please make sure your use of the phone is appropriate.

If you are having trouble operating the telescope or observatory then contact one of the members listed by the phone in the observatory, provided it is not too late at night.

3. Health & Safety

Most observing is conducted in the dark to allow the eyes to become dark-adapted. Moving in low light level conditions is hazardous and therefore you must conduct yourself accordingly. In particular you should familiarise yourself with the observatory to allow yourself to move safely in the dark. Pay particular attention to the telescope, the way it moves and the parts that stick out. Move slowly and think about what you’re doing to avoid walking into something in the darkness. 

Do not use the kitchen or toilet facilities without adequate lighting.

A first aid box is located in the kitchen. 
In the event of a serious injury, dial x2222 for emergency assistance. Report the incident to one of the Cody Astronomical Society committee at the earliest opportunity, even if it is just a near miss, since this information may assist with improvements in the Society’s health and safety policy. Also report any items that have been taken from the first aid box so that they can be replaced.

For your own safety you should not use the observatory on your own at night. The person who accompanies you need not be a member of the Society but you will need to organise a visitor’s pass if they would not otherwise have access to the site. 
Remember, as the keyholder, you are responsible for them and any other visitors, as well as yourself. Where appropriate, inform your visitors of the health and safety hazards before you use the facility with them.
A junction box for all mains electricity in Y65 is situated in the observatory. Be aware of its location and use it to cut the electricity if necessary. 

4. Observatory Lighting

Three strip lights provide the primary lighting in the observatory dome (n.b. the strip light on the SE wall of the dome does not work). Two switches are used to operate them, one just inside the observatory door, next to the phone and one in the dome. The Stairs are illuminated by an LCD light (under the right hand banister, press the light to turn it on).
Two angle-poise lamps are also available, one in the dome and one downstairs. The one in the dome is red and is intended to provide a low lighting level in the dome during observing. 
Note it is possible that the light bulb can be hit by the dome when being rotated.

The dome also has low level red lighting provided by three banks of lights mounted low on the walls. These are operated by individual switches in dome, but are rather too faint to be useful.

If you are observing faint objects then you’ll need to turn off all lights to get your eyes properly dark adapted. Bring a dim torch to use instead, preferably red.

Before you leave the observatory, make sure you have turned off all the lights, including those in the office area.

5. Operating the Observatory Dome

A toothed rail is attached to the dome below the ring girder. The dome is rotated by means of a cog turned by a large handle. Be sure to warn other people in the dome when you intend to rotate it to ensure they are not leaning against the dome. Take care to ensure the angle-poise lamp in the dome does not come into contact with the dome during rotation. Be particularly careful not to catch anything in the cog wheel, particularly fingers.

A second handle, this time mounted on the dome itself, is used to open and shut the upper slit door. When rotating the dome, this handle will foul against the dome turning handle when the dome is pointing in a certain direction. It is vital you are familiar with the problem before you operate the observatory in the dark. To reduce the severity of the problem, leave the slit opening handle in the upright position after using it.

The dome slit does not provide an opening low enough to point the telescope at objects low in the sky. To aim at low objects you will need to remove the lower slit door, which is held in place with two bolts. To remove the door, shoot the bolts back, ease the door towards you and lift it out. Store the removed door on the floor, to the left of the left-hand chest of drawers. 

When you have finished observing, it is vital to ensure you have replaced the lower slit door, wound the upper slit door shut and rotated the dome back to its normal parked position, obtained by positioning the yellow arrow on the dome rail over the turning cog.

6. The Telescope

Design Principal

The telescope is a Coudé refractor. Like other refractors, the objective lens is located at the top end of the tube with the eyepiece at the other end, but in the case of a Coudé, the light path is folded by internal mirrors. This makes the telescope more compact. The Coudé design also allows the observer to remain seated in the same place, irrespective of where the telescope is pointing. A chair is provided for you to sit on when you are looking through the eyepiece.

Lens Cover

The objective lens has a cover over it to protect it when not in use. For observing this is opened by rotating the knurled wheel on the outside of the main telescope tube. It has three positions:

a) Fully closed

b) 4” aperture open

c) 6” aperture open

When you have finished observing, make sure you have fully closed the cover.

Slewing the Telescope

The telescope uses an equatorial mount. This means the two axes are aligned with the Earth’s rotational axis and are referred to as the Right Ascension and Declination axes. To track stars, only the Right Ascension axis needs to be driven. For each axis there is a wheel to slew the telescope and a locking mechanism. The easiest way to move the telescope is to unlock both axes, stand behind the main tube and move it by hand. For small adjustments whilst at the eyepiece, unlock the axes and use the wheels. It is vital that the axes are unlocked before the telescope is moved. Failure to do so may cause serious internal damage.

The Declination (DEC) axis wheel is marked with a (. The lock for the DEC axis is an electric switch.

The Right Ascension (RA) axis wheel is marked with a (. The lock for the RA axis is a lever, which locks the internal clutch mechanism to engage the telescope drive, if it is switched on. 
Never try to turn the RA axis wheel if the locking lever is engaged since this damages the system

Aiming the Telescope

To help you aim the telescope at objects you can see, a Telrad and finder scope are mounted on the engineering plate.

The Telrad casts concentric circles, rather like a gun-sight, onto the night sky, focused at infinity. Turn the Telrad on using the switch on the side and look through the clear screen to see the circles. The brightness of the circles is adjustable using the on/off switch. If you can see the object you want to look at without optical aid, then use the Telrad to slew the ‘scope into position. If you can position the object within the smallest circle in the Telrad view it will be visible in the main telescope with a low power eyepiece. You should turn the Telrad off when you are not using it to conserve the batteries.

If you can’t see the object by eye, but know its bright and where to look, use the monocular to align the ‘scope. If you can position the object in the centre of the field of view of the finder scope, it will be visible in the main telescope with a low power eyepiece. The crosshairs in the finder scope view will help you do this. Remember to replace the two protective covers over the finder scope before you leave.

If the object you are looking for is too faint for the finder scope and you are not able to align the telescope by the field stars visible in the finder scope, you will need to use the setting circles to align the telescope. You will need the Hour Angle and Declination of the object you want to look at. These are available via either of the computers. If you wish to learn to use this system you should ask for the assistance of one of the members who knows how to work the system. Once you have learnt how to do this, you will use this method of aligning the telescope frequently.

The Telescope Drive

When you have aligned the ‘scope onto an object, you should lock the DEC and RA axes and switch on the drive. The switch is located on the control panel on the telescope mount. With the RA axis locked, the telescope will now track the object without assistance. Even after an hour the object will still be in the field of view, although at higher powers it may not be exactly where you placed it in the field of view.

A drive speed adjustment is provided, which has three settings:- “Stella” (Star), “Monde” (Moon), “Sonde” (Sun). Almost all of the time the speed setting can be left on the “star” setting, which moves the telescope at Sidereal rate. When observing the Sun or Moon for long periods of time, switch to the appropriate speed.

It is normal to leave the telescope drive on through the whole of the observing session. You do not need to turn the drive off when you unlock the RA axis. However, it is absolutely vital you turn the drive off when you finish observing. If you forget, the telescope will gradually slew round until it hits something fixed. This will destroy the drive mechanism and probably the cog system within the telescope. Try to remember to leave the drive speed on the “star” setting when you leave.

Upper and Lower Focus

Near the other telescope controls you will notice a wheel for changing between the “upper focus” and “lower focus”. Do not touch this. The configuration of the telescope makes this redundant. The lower focus is the only one in use. You only need to check this if you have reason to believe it has been tampered with.

The Eyepiece Turret

The telescope has a rather complicated eyepiece turret, which holds two eyepieces at once. For a successful observing session you will need to be clear about how the turret works and what adjustments are available to you.

Focusing an eyepiece, or any other piece of optical equipment installed in the turret, is by use of the focusing knob, which racks the whole turret up and down. A focusing scale in millimetres is provided, but for most observing this is not needed. A friction control on the focuser is also provided, but this does not usually require any adjustment.

The eyepiece turret can be rotated to any angle by loosening the locking arm. You will notice that when the telescope is moved in RA, the turret rotates with it. To restore the eyepiece to the position required, loosen the locking arm, rotate the turret and then lock it again.

There is an internal mirror within the eyepiece turret. You cannot see it, but it always faces the locking arm. Make sure the eyepiece you are looking through is aligned with the locking arm, otherwise there is no optical path to the eyepiece and you will see nothing.

To swivel the turret to the other eyepiece, grip the clamps on the turret to release them, swing the turret round until it reaches the end stops and release the clamp. You will need to refocus. Note that in this operation the locking arm does not move, but the other eyepiece is now aligned with it.

There are two small locking bolts on the eyepiece turret. Do not touch these. These allow the complete removal of the eyepiece turret from the telescope. The eyepiece turret is very heavy and like much of the telescope, is not replaceable.

7. Eyepieces and Accessories

Take great care when handling eyepieces and the optical accessories. They may be small, but they are expensive and easily damaged. Please use the wooden eyepiece holder to hold eyepieces not attached to ‘scope.
Typical use of the eyepiece turret retains the large 63mm eyepiece at all times (which is kept in place when the telescope is not in use). This eyepiece provides a low power, wide field of view, useful when you are looking for an object.

On the other side of the turret there is a push fitting, with grub screw, for modern 1.25” eyepieces. The Society’s modern eyepieces are stored in the top drawer of the cabinet by the telescope. When not in use, a dummy eyepiece is used to keep dust out of the eyepiece turret and to protect the internal mirror. When you have finished observing, do not forget to put the dummy eyepiece back in.

A 26mm and a 16mm Plossl eyepiece have been specifically purchased for use with the Zeiss telescope. In addition to these, a (2 Barlow lens is also available to double the power of each eyepiece. There are a number of other eyepieces in the drawer that are not owned by the Society, but are also available for use.

A star diagonal is also available. These are often used with ‘normal’ refractors when observing objects near the Zenith, to allow the observer to look through the eyepiece more comfortably. The Coudé design makes this unnecessary. However, the star diagonal is also useful to provide a “correctly” orientated image of the Moon, with south at the top, but not reflected east to west (without the star diagonal, the Coudé optics result in images with south at the top and reflected east to west).

To use the star diagonal you will need to remove the cone that the 1.25” eyepiece barrel is mounted in by rotating the knurled ring. Once this is removed, put the star diagonal in place, again using the knurled ring to lock it in place. To obtain the correct image orientation, the star diagonal should point to the left.

A wide band pass deepsky filter is available. This blocks light at wavelengths similar to street lighting and therefore improves image contrast under light polluted skies. It is particularly useful when looking at nebulae, but can be used with other objects. It should be noted that if the object is also emitting light at the same wavelengths as street lighting, this light will also be removed by the filter. Therefore the image will be fainter, even though the contrast will improve. Galaxies are a good example of this. To use the filter, you can screw it into the eyepiece you are using, which are threaded to accept it, but it is often easier just to hold the filter in your fingers and place it between the eyepiece and your eye. Do not touch the filter glass with your fingers.

You should note most of the accessories have protective covers. Make sure you put these back on when you finish observing and make sure all have been tidied away into the drawer.

If any of the items mentioned above are missing, or get damaged, you should inform the Observatory Coordinator.

8. Solar Astronomy

Solar observing must be carried out with reference to the attached guide. You should be fully aware of the dangers of solar observing.

9. Closing Up

Make sure the observatory and clubroom are as you found them. Refer to the attached checklist to help you close up the observatory. 

10. Reporting

Any incidents, major or minor, should be brought to the attention of the Observatory Coordinator. The keyholder should use their discretion in deciding how urgently the Observatory Coordinator should be contacted. If you experience any problems with the telescope or observatory, you should also report them to the Observatory Coordinator. If you have any queries or comments please contact the Observatory Coordinator.

11. Record of Observations

An observing log is located on the bookshelf at the bottom of the stairs. This is provided for you to record your observations. Write as little or as much as you wish, but please record your visit with at least some basic information.

CHECK-LIST FOR CLOSING DOWN THE OBSERVATORY

1. Remove eyepiece (and Barlow lens if used)

2. Remove star diagonal (if used) and replace the cone

3. Stow eyepieces, Barlow lens, star diagonal (and any other accessories)

4. Fit 1¼ inch dummy eyepiece in the 1.25” eyepiece barrel

5. Close telescope's objective lens cover

6. Re-fit the two finder scope protective caps

7. Ensure that Telrad is switched off (fully anti-clockwise and click)

8. Switch off telescope drive on control panel and set the speed to “star”

9. Unlock the axes and rotate telescope to point horizontally to the left, (over the stairs); (Declination to ‘0’, Hour Angle to ’18:00’).
10. Unlock the eyepiece rotation lock, and rotate eyepiece turret so that the 63mm eyepiece is pointing down.

11. Replace lower dome slit door (if removed)

12. Close dome slit

13. Rotate dome to parking position (yellow triangle above the turning cog)

14. Switch off red lights in the dome

15. Shut down the computers (if used)

16. Check for any loose or personal items in the building

17. Switch off ALL lights in the observatory including the stair lighting and others in the building. 

Switch ON the outside PIR lights.

18. Shut and lock all doors

19. Return keys to security

SOLAR OBSERVING GUIDE

If careful practice is not adhered to when solar observing, the potential for serious eye damage is very great. Even the shortest of exposure to the Sun’s focused light can result in permanent loss of sight. It is recommended that new Solar observers initially be accompanied by an experienced Solar observer.

THE FOLLOWING PROCEDURE MUST BE FOLLOWED

1. Fitting the Solar Projection Screen. 

Slide its lower supports over the bottom flange of the dome’s ring-girder and clip at least one chain on a suitable rib.

Notes:

· For health & safety reasons, when the screen is fitted, at no time should the dome be rotated such that the screen passes above the stairwell

· When observing in the morning, fit the screen west of the dome slit.

· When observing in the afternoon or evening, fit the screen east of the dome slit.

· When observing around noon try fitting the screen to the west of the slit first.

2. Close all optical covers.
Check the objective lens cover is closed, the finder scope covers are on and any other optical equipment is protected from the Sun, if sunlight might damage it.

3. Fit Dummy Eyepiece in 1.25” eyepiece barrel.
4. Select 63mm eyepiece by rotating the eyepiece turret by releasing the clamps (as normal)
5. Open the objective lens cover to its 4” aperture only.
6. Look at the eyepiece from a distance and from one side. A bright exit-pupil proves the internal telescope mirrors are correctly oriented.

7. Point the telescope at the Sun. Align the telescope on the Sun by examining its shadow. When the shadow is reduced to a minimum in both axes it should be aligned. Do not look through any optical equipment to align the telescope.
8. Project the image onto the projection screen. Loosen the eyepiece turret locking arm and rotate the turret to make the image of the Sun fall onto the screen.

9. Focus. Use the focusing knob to focus the projected Sun’s image. Use Sun spots or the Sun’s limb to do this. Once focused, lock the axes and start the telescope drive, adjusting the speed setting to “Sun”.

It is now safe for observers to come up close to the screen for a better look 

 IMPORTANT

· A person’s eyes will be severely and permanently damaged if they look directly at the Sun from close to the eyepiece of the telescope, the finder or any magnifying device. As a general rule, if you want to look at the eyepiece whilst it is projecting the Sun’s image, stand to one side and look at it.

· The beam from the Sun, as it emerges from the eyepiece of the telescope, is hot enough to set fire to clothing or paper and will burn skin.

· The image brightness and resolution from the partial-aperture (100mm) setting are adequate. Use of full-aperture is unlikely to increase resolution, because of atmospheric turbulence by day, and more than doubles the power of the output beam.

· The 63mm eyepiece is the only suitable eyepiece for solar projection.
· Do not use the star diagonal.
· Do not leave the telescope unattended without shutting the objective lens cover.
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