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The x-ray analysis system determines the off set of the wire of an MDT. Four images are
taken at ninety-degreerotations and the wire positions are determined by an analysis
routine from Brandeis. The wire positions at each angle ae used to determine the
absolute off set using the Pythagorean theorem.

Setup
Before beginning the operation d the x-ray machine, dothe foll owing:

1. Turn onthe x-ray madine by pressng the button marked “10mA”. The “Power on’
light shoud ill uminate and the voltage gauge shoud increase to approximately 100

KV.
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2. Make sure that the x-ray exposuretimeis st to ore seand.

3. Chedk that both the inner and ouer doas
ontheradiation protection box are dosed.
(Seeright image) The x-rayswill not fire
unlessthe switches connected to the doars
arefirmly closed.

4. Turn onthe vaauum by opening the yellow
switch underneath the table.

5. Begin the labwindows program
“D:\cad_toads74\code\ccdtodls.prj” by
doule-clicking onthe“cvi” icon onthe
desktop, then choasing “run” from the
menu bar.



6. Make surethat the “exposure time” onthe CCD Tods Control Panel is st to 1.5

seandk.
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Tube Preparation

1. Obtain the tube from the wiring room. Placethe tube on the v-blocks, sliding the end
under the arms of the third v-block and into the x-ray box.

2. Push the tubeinto the box
asfar asit will go. It will
have to passthe suction
mechanism, uponwhich it
occasionally gets guck. It
will be goparent if the
suction ceviceis engaging
the tube wall because the
tube will be pulled
downwards when the
vaauum is on. Oncethe
suction has been engaged,
it is gill possble to move
the tube. Moveit asfar as
it will go,sothat itis
flush against the end date
onthe v-block inside the x-ray box.

3. Keeing the tube pushed against the endp ate, rotate it until it engages the spring
pin onthe enddate and clicksinto place Make amark onthe tube with the pen
lined upwith the zero degree mark outside the hde onthe x-ray box. Thisisthe
tube's zero degreepasition.
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Tube imaging

1. Withthetube placal firmly against the enddate and in the proper rotational position,
seaure it by clamping down onit with the adjustable v-block.

2. Click onthe “Fire” button onthe CCD Tods Control Panel. There will be aten
second courtdown (accompanied by aflashing light and ringing) and the x-ray will
fire. The x-ray machine will make ashrill buzzing noise when firing and the red “x-
ray” light onwill ill uminate. If this does not happen, the x-ray did na fire. The most
probable explanationisthat one of the doarsis not closed tightly enough and the
switch is open. Ched that the doars are secured.

3. Shortly after the x-ray
fires, the generated image
will appea. It shoud have
five horizonta lines (four
reference wires and the
tube wire) and two verticd
li nes (the other reference
wires). The program will
be inaccessgble for 30
seands whil e the x-ray
machine woalsdown.

Sample image



4. After 30 seconds, theimage analysis will begin. Thiswill take goproximately ten
sends. Afterwards, the pasition d the tube wire will be written to theinfo bax on
the Control Panel and the system will be ready for the next shat.

5. Rotate the tube by ninety degreesto prepare for the next image. The spring plunger in
the endpate canna be used to line up the tube in the 90- or 270-degree positions. At
these positions, line up the tube using the mark drawn onthe tube & the zero degree
pasition. Line up this mark with either the 90-degree mark or the 270-degree mark
depending on which image you are taking.

6. The Control Panel Info Box shoud tell youthat it isrealy for the next shot. Repea
the tube imaging procedure three more times to take atotal of four images.

7. After the fourth image has been taken (at 270 degrees) and analyzed, two windows
will open asking for the tube ID andthe end (‘n’ for north, ‘s’ for south). After these
values are inpu, the results will be saved to a file with a name given by the date and
the time the program is open (“MM-DD-YY -HHMM”), locaed in the
“D:\cad_tods74\data” diredory. The datawill have the foll owing format:

| TubeID | End | 0° position | 90° position | 180° pasition | 270° pasition | off set

All of the pasitions and the off set are given in microns. The wire positions are relative
to the CCD referencepixels, bu the off set is absolute. The cdculated off set will also
be displayed in the Info Box.

8. Thelnfo Box will say that it isready for the next tube or the other end. Carefully
placethe new tube or the other end into the x-ray box. When handling tubes, be very
caeful nat to bump the ends against the wall s of the room or any of the goparatuses
in the room.

End of process
At the end d the day’ swork, dothe foll owing before leaving.

1. Exit the program by pressng the “Quit” button onthe Control Panel.

2. Exit labwindows by closing the projed window.

3. Turn of the x-ray machine.

4. Turn off the vaauum.



