Operation of the Celestron G8 telescopes
The Celestron 8” f/10 telescopes with German equatorial mounts are kept in the closet to the right of the door, inside the Planetarium. They can be used for eyeball and CCD observation. Please check with Profs. Storrs, Scott, or Krause before using.

1. Have a student take a tripod out to where you want to observe (usually the roof of Smith Hall). Have them level the tripod and align it so the polar axis points north. If they can’t see Polaris it will be difficult to observe anything. Note that there is a sticker on the mount with an “N” on it, in case they have trouble finding the polar axis.

2. Have the student (or another student) take out one of the triangular metal trays. This should contain a battery pack, control box, a couple of eyepieces, and an Allen wrench for the flexible control knobs. Note that the tray needs only be placed on the cross pieces of the tripod—you don’t need to screw in the wingnuts.

3. Carefully remove one of the telescopes from the shelf and hand it to a student to carry. Point out to them that most of the mass is concentrated in the mirror cell—the end near the eyepiece. Remind them that the thing costs about $1000. Then have them carry it out to the tripod.

4. Slide the rail on the telescope into the slot on the mount. I like to have the flexible knob for declination control come out toward the eyepiece end of the telescope, but this is a matter of taste (and length of arm). Tighten the black knob to hold it in place.
5. Check the balance in declination: unlock the dec axis (by loosening the large black plastic lever on the axis housing) and move the telescope. It should move equally easily in each direction around the axis. If it doesn’t, you have to move the telescope until it balances. Move the telescope by supporting it, loosening the small black knob from step 4, sliding the telescope in the appropriate direction, and tightening the black knob again. Iterate as necessary. Once the telescope is balanced in dec you can tighten the small silver screw next to the black knob, to ensure the telescope and mount will not part company unexpectedly.

6. Check the alignment of the finder scope: unlock the RA and dec levers, point the telescope at a nearby bright object (the red light at the top of the antenna tower just north of campus works well) and center it in the field of view of the eyepiece. The student may be amazed at the difficulty of this task. Have them remove the dust covers and try again. Lock the levers and check to see if the light is centered on the crosshairs of the finder scope. Note how the finder scope changes the appearance of the field of view. Fiddle with the three screws on the finder until the light is on the crosshairs. Check to make sure the light is still centered in the main telescope’s eyepiece. Some choice expletives to aid in this process are found in appendix A.
7. If you are using a CCD, remove the eyepiece and the right angle mirror, and install the CCD. I like to align the flat edge of the CCD housing (where the plugs are) perpendicular to the dec axis but again this is a matter of taste. Tighten with the two little silver screws on the housing at the Cass focus. Remind the students that the CCD systems cost about $2000 and are only being held in by these little screws. Rebalance the telescope in dec (step 5).

8. Balance the telescope in RA: unlock the RA lever and see if the telescope likes to rotate one way or the other around the polar axis. Slide the counterweight up or down the shaft as necessary to balance the system. Note that you have to loosen the triangle headed knob on the counterweight before you can move it. You may want to play with this balance a bit, if you’re using the CCD. Once you get focused, try tracking a bright star, and move the weight by small amounts, as necessary to keep the star from drifting once the drive is engaged.

9. Plug the battery pack into the control box, and the control box into the drive (using the phone plug). Make sure that the control box is set for the northern hemisphere (“N”) and turn it on. The green light in the middle of the four control buttons should come on. Do not engage the drive (using the small sliver toggle on the motor axis, opposite the RA control knob) yet. This toggle should be loose. If the green light is flashing, get some new “D” cells from Harold’s hole.
10. Unlock both axes and point to a bright star. Lock both axes, and use the knobs to center the star on the finder scope’s crosshairs. Engage the drive motor by pushing the silver toggle described in step 9, to one side or the other. There is some hysteresis in the system—push one or the other of the “x8” buttons on the control box until the telescope starts to slew, and then recenter your bright star on the crosshairs using the control buttons to move the telescope in RA, and the flexible knob to move the telescope in dec.
11. Do not attempt to move the telescope in RA using the flexible knob while the drive is engaged. Doing so can damage the motor.

12. Focus the telescope on the bright star. If you are using an eyepiece this is fairly straightforward- turn the focus knob on the back of the mirror cell until the star’s image is sharp. Use the lowest power (longest focal length) eyepiece to start with. If you’re using the CCD (and have completed the CCD setup, see step 17), put it in “focus” mode, and if you like put the “focus mask” across the aperture of the telescope. Then use the focus knob on the back of the mirror cell to make the two stellar images into one, and go beyond the focus, and then back off until you have one image again. Remember to remove the focus mask if you have used it. You may want to fine tune the balance in RA as described in step 8.
13. Unclutch the motor and loosen the RA and dec levers. Push the telescope gently over to your target, find it in the finder scope, and lock the two levers. Use the flexible knobs to center the target on the crosshairs. Note that you may need to do some “star hopping” with the finder: its field of view is about seven degrees, or the distance between Alkaid and Mizar (the two end stars in the handle of the Big Dipper). Once the target is on the crosshairs in the finder, look through the eyepiece on the main telescope (if you’re using that) and use the knobs to center the object. You may then clutch in the motor and get the hysteresis out of the drive as described in step 10, and gently switch to a higher power eyepiece if desired. You will probably have to refocus. Remember to use the buttons on the control box to move the telescope in RA, once the motor is engaged.
14. Repeat step 13 for each target. Note that at the direct Cass focus the CCD has a much smaller field of view than the long eyepieces, and so centering takes a bit of patience.

15. At the end of observing, unclutch the drive motor, shut down the CCD, and (after giving it a minute or two to warm up) remove it from the telescope. Reinstall the eyepiece and right angle holder if necessary. Put on the dust covers. Loosen the small silver knob on the telescope rail, and then, while supporting the telescope, loosen the larger black knob until you can slide the telescope rail out of the mount. Have the student carry the telescope back inside, and carefully place it on the shelf.

16. Turn off the drive control box, and unplug it from the drive motor and from the battery pack. Have a student carry this equipment and any extra eyepieces in the triangular tray back inside, and store the tray on the shelf in the closet. Have the student (or another one) carry the tripod in, and gently stack it in the closet. Close the closet, turn out the lights in the planetarium, lock it, and go home.
17. If you are using one of the ST7 CCDs, you should plug in and initialize the detector after step 9. I like to use the cart (and bring a chair or two) as this has a power strip on it. You can plug the cart into the outdoor plug at the end of the plywood paneling, and then plug the laptop computer into the power strip, as well as the CCD power supply.  Boot the computer and make sure the CCD power supply is turned off. Plug the power supply into the CCD, and the “USB port” cord into the CCD and into the USB port on the computer. Once the computer has booted (log in as necessary), start up the “CCDOPS” program. Turn on the CCD power supply, and hit the “ESTLNK” button in CCDOPS to establish the link between the computer and the CCD. You may have to change the communication port from “parallel” to “USB” if someone has been using the ST4 CCD. Once the link is established, the “SETUP” button will allow you to switch the temperature control from “OFF” to “ACTIVE”, and put the setpoint to zero. Click on “OK” and watch the temperature go down on the indicators in the lower right margin of the CCDOPS window. Once the cooler stops drawing 100%, you are ready to start taking darks, flats, and data as necessary.
