Jasco J-715 Repair Notes – Stalling Slit Drive
05.09.08
Assisting Engineer: Bob Nealon (extension x206 at Jasco)
Notes: Eric Lanni

Symptoms & Diagnosis:
· Users reported that their low-wavelength scans were failing to complete as the monochromator approached 200nm from higher wavelengths.  No error message was given, but the experiment would stop prematurely.
· If the wavelength was manually moved from high to a low (200 nm or lower) a loud vibrating noise would result, although the instrument would appear to reach target wavelength.  Moving from low to high did not cause the noise.
To manually set the instrument wavelength:
1. Open Spectra Manager -> Spectrum Measurement.

2. In the Control menu, select “Move Wavelength…”

3. Set the desired wavelength and click OK.

· According to Bob, moving the wavelength normally involves two stepper drives: the monochromator drive moves to set the wavelength and the slit drive moves to adjust the bandwidth.  During a normal experiment these two drives operate simultaneously, but when manually moving the wavelength as described above the monochromator moves first and then the slit moves.  This indicated that the slit drive was probably at fault.
· To confirm that the slit drive was at fault, it was set to manual so that the monochromator and slit could be moved alone.

To set the slit to manual mode:

1. Open Spectra Manager -> Spectrum Measurement.

2. In the Measurement menu, select “Parameter…”

3. In the initial “Parameter” tab near the bottom, click the drop-down box beside “Band Width:” which is ordinarily set to 2nm, and set it to “Manual”.  The “Slit Width” field below it should become enabled.

4. The slit can now be manually set by entering a value in the “Slit Width” field and clicking OK.  Range is 1-3000um.

· The wavelength was varied with the slit fixed, and there was no sound while moving to/from any wavelength.  The panel on the left side of the instrument was removed so the monochromator drive could be observed moving, and it seemed fine.

· On the other hand, reducing  the slit width caused the noise previously noted and often would hang up for nearly a minute before “completing” the action, although it may not have even been arriving at the specified width setting.
Repair Procedure:

Bob Nealon’s first recommendation was to clean the slit drive worm gear, located on the bottom of the instrument in the center.  Initially this was done by pulling the instrument out and wiping the threads with a dry Kimwipe; some dark greasy material was removed and the problem disappeared, but returned after several days of use.  The problem was solved for good when the threads were cleaned more thoroughly, as follows:

1. The instrument was disconnected from the Peltier controller and drained of all water (blown out with pressurized air) and then lifted and set on end with PMT facing up.  This allowed much easier access to the bottom of the instrument, and was recommended by Bob.
2. The step motor was disengaged from the worm gear by loosening the set screws in the brass ring on its axle at the rubber transmission piece.  This allowed the gear to be turned by hand without turning the motor as well.

3. With the step motor disconnected the instrument was powered up (lamp off) and the slit was moved between 1-3000um.  The motor had no trouble moving, so this eliminated the step motor itself (or its driver) as the problem.

4. Moving the disengaged worm gear by hand was very difficult at smaller slit widths (with the brass cube on the front end of the thread), in the same place where the instrument was having trouble.  At wider slit widths (on the back end) it was much easier.

5. The entire worm gear was cleaned with isopropanol and a toothbrush; a lot more greasy material was removed.  The brass cube was manually moved from one end to the other so the entire thread could be brushed clean.

6. During the cleaning process several large greasy chunks came out of the brass cube as it was moved back and forth.  It is possible that these are shards of brass which had been shaved off by the steel thread, or that they are a deteriorating plastic sleeve inside the brass cube which were loosened by the isopropanol.  Either way more may come out and cause similar problems in the future.

7. The thread was dried and reengaged with the stepper.  The instrument was restarted and the slit drive was tested through the software control.  It moved smoothly across its full range.

8. The instrument was set back down and reconnected to the Peltier controller. 

9. A drop of Teflon lube was placed on the worm gear.
















