Data Captured Using Pre-production Block #2

These measurements were taken of'28ovember 2008 between 20:10 and 21:20 using the

second prototype Martin Farmer block (MFBhe block was fitted with a standard Losmandy brass
worm. The equipment used was a Stellarvue SV4 102mm /6.4 Apo, a QHY5 CMOS camera, MaximDL
for image capture, anBEMPrdor data capture and analysis. The evening was not ideal, with
intermittent high cloud passing fairly quickly, but this is the first timavehbe able to get out for

some time, so | had to make the most of it.
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| had removed the temperature compensation wasfarthis test as on my last abortive attempt to

collect data (due to the clouds closing in) | had a suspicion that the washer v&sgcaome

unwanted variations in the periodic error.
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shows the theoretical image scale to be 1.65 arcseconds per pixel; a pretty good match.

So, here is theéata along with some of my comments:

No PEC Applied
Here is the data for the raw block and worm, with no PEC applied by the Gemini system.
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First four full cycles displayed in PEMPro
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Comments:
For this screeEMPro only applies a simple linear fithe drift in RA and DEC. This works fine for

DEC, but RA on my mount has a +ioear drift (due | think to an undersized RA shaft). This means
that all the images in this document that display multiple curves do not overlay as well as they could.
PEMPrauses more complex drift analysis when it comes to generating the PEC curves.

Note the total PE seems to be arou#d/-3 arcsecs witbut any PEC being applied.

For reference here are the DEC curves :
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Comments:

The DEC curves can be used to charactehiseséeing. Note that the larger excursions in DEC
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Below is the data for a single worm peried :
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Comments:

There seems to be a fair amount of high frequency noise present. | am wogdleit would be
worth while cleaning and rgreasing the worm wheel as this has not been done for a couple of
years.
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[ Frequency Spectrum
Comment:

The blue scale shows the worm frequency divispesiod/1, period/2 etc. Thenain contributors
can be seen to be harmonics 1 and 2.

The red letters show some fundamental frequencies of the G11 mount. A = worm period, B = 76
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componentis coming from the gearbox intermediate gear. This 32 second period ikaramonic

and so cannot be removed with PEC.

The B (76 sec) error is close to 3rd harmonic, the graph above shows a peak that actually falls on the
3 harmonic rather than the 76 second line.



Calculated PEurve :

Graph Typs Drrift Fitting

RMS Emaor 0.721
Perodic Emar - ] [Quadmﬁc -

Periodic Emor £25/3 4

Graph of Data and Fitted PE Curve

FFT Waveform Analysis

Fundamental Freq (cycleswom perod) Amplitude (arc-seconds) Phase ([degrees) i
1.000 1.545 1456 E|
2.000 1.071 2183

3.000 0.112 2386

4000 0.199 129.3

5.000 0.183 426

6.000 0.143 1555 -

Comments:

The image above shows the curve PEMPro calculated when using the first 10 harmonics. Whilst a
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underlying the noise +2.5/-2.4 arcseconds.

Using this datand a couple more short refinement runs (PEMPro was not reducing the PE as
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each timeL ) | generated a PEC curve to apply to Gemini

PEC On
Applyingthe PEC curvereated aboveshould remove most of the harmonics from the data. | wanted

to see what the contributios werefrom the 76 second error and the gearbox 32 second error
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Cycle 2 only-:
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All the DEC Cycles :
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Comments:

This graph learly shows thathe 76 second error (B)as all be been eliminated, and the
intermediate gearbox gear (C) is how a major contributor to the remaining.error

The DEC plot shows that the seeing had deteriorated slightly from the no PEC run.



