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1 SYSTEM REQUIREMENTS page 5

The ODEL’'s NAVIGATOR Reference Guide

1 SYSTEM REQUIREMENTS

NAVIGATOR is an ODEL S.p.A. Program that lets the qualified technical service to configure ODEL products such
as ENDEAVOUR and PROGRAM HF US X-ray generators.

With ODEL’'s NAVIGATOR is possible to have on a PC-class computer most of the information of an X-ray
generator working status.
ODEL’s NAVIGATOR run on Microsoft Windows, a little familiarity with this operating system is required. System

requirements:

One Pentium-class computer running Windows 95 (NAVIGATOR runs also on Windows 98, 2000, XP).

800x600 pixel screen minimum resolution.

One RS232 Serial Port (the cable for generator connection is provided as an option from ODEL, cable schematics
are also published on www.odelxray.com and also on ODEL S.p.A. CD-ROM.
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Install the program directly from CD-ROM clicking on “Installation Program: Subtypes” Follow installation instruction

on the screen.
Since the program has been installed, the NAVIGATOR Icon appears on the desktop and in START Menu
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page 6 2 NAVIGATOR’s USERS

2 NAVIGATOR's USERS

Since the program is running on the computer appears following screen:

3 ODEL Navigator (¥.1-R.5 (2002-07- x|

i-'_; Mo Generator (19200 baud)
~[2) Mo Configuration

0 Mo Faulks list

-3 ODEL service

7 Help

i §‘-'_1|, Mo Generator
Ma Configuration
B Mo Faulks list

- f3s Operator

...... ? Help

it is possible to identify an empty TREE VIEW in the left side of the screen:
NOTE: RIGHT Clicking on the icons in the tree view it is possible to open the menu of permitted operation..

It is possible to identify the following items:

1
71 No Generator is the Connection Status Icon: in this case there is no software link between the computer
and the generator
Ma Configuration is the Configuration Status Icon: in this case there is no configuration loaded in the
computer
€ o Faults st is the generator’s fault List Icon: in this case there is no fault lists loaded in the computer
£ Operator is the User Access Privilege: here is Not logged In, this means Standard User with no

possibility to modify parameters in the generator.

? Help This icon stands for IN LINE HELP

In order to log in as privileged user (Technical Service) you first have to establish a link between computer and
generator.
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2 NAVIGATOR's USERS page 7

2.1 SOFTWARE LINK

To make the link UP, follow the procedure explained below: Switch on the generator.
Right click on ) Ma Generatar

Select the Serial Communication Port in which is plugged the cable to link the generators in
Find on COM1
Find on COMz2
Find on COM3
Find on COrM4

Find on COMz, . CORMy

Disconnect from Generator . . Find on COMx..,COMy
window, or, if unknown, select .

The icon = NoGenerator \hen the link is up will become X Endeavour (Al) iy case of R306.34, R306.35 or
R306.36 generator.

2.2 USERLOGIN

Change permission level

Uszer type: [ Operator

Password:

BackDoor:

Password:

B ackDoor: [

Ok | Cancel I Apply I

To login as Technical service Click on &Dperamr, then in window input the

. . Pazzword:
equipment password in control.

—————Change permission level =———|

Idzer type: | Technical service

MR R Ehange... |

BackDoor:

Paszword:
BackDoar |

] | Cancel | Apply

If the password is correct the User type is changed in
having the possibility to change parameters in the generator.

NOTE: ENDEAVOUR generator’s default factory password in 1234567
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page 8 3 GENERATOR’s GLOBAL CONFIGURATION FILE ITEM

A Technical Service user can change the password to protect the configuration from unauthorized access, simply

pressing —="31%%:._|inserting and confirming the new password in

——— Change password —=—|

Mew pazsword:

Confirrn new pazsword:

i Cancel |

window.

NOTE: CONTACT ODEL if the password is lost.

3 GENERATOR’s GLOBAL CONFIGURATION FILE ITEM

After the Link is Up, (see previous paragraph), both Operator and Technical service can download the
Configuration from the Generator:

Right click on [E] Ma Cofiguration

If the link is not established the only possibility is to read a configuration from file clicking on

Relohiostenlinlie item. Will be opened a FILE SELECTOR DIALOG BOX

Select global configuration to load x|
E:LTS:;:W I C:AMavigator\Gef j
Cerca in: I_\IGcf j - Eg-
_JEndeavaur
Cusz
Mome file: | IEM Load I
Tipofile:  [“GCF =] s | o . i .
where it is possible to load a pre-saved configuration.

R configuration From Generator
Read configuration From File

In case the link is UP, the Right Click facilities are

Select Item ¥ configuration From Generator

Receiving GLOBAL CONFIGURAT

and DIALOG BOX will come.

The PROGRESS BAR informs you on the download process progress.
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3 GENERATOR’s GLOBAL CONFIGURATION FILE ITEM page 9

When the configuration is successfully downloaded, the TREE VIEW looks like
--4* Config.From ENDEAYOLR
== wWorking stations
£ ws #1: (inietkare)
£ WS #2: (ERECTEUCKY)
£ WS #3: (ERECTELCKY)
£ WS #4: (DIRECT)
—|- = Tubes
£ Tube #1: (User defined)
== Anakoniic progranns
71 For WS #1: (inietkore)
£ Far WS #2: (ERECTEUCKY)
£ Far WS #3: (ERECTEUCKY)
£ far WS #4: (DIRECT)

Right Clicking again on ¢ ENBKENNEENENE (i iher items are added in the

View/Edit configuration description

T¥ configuration ko Generator
Save configuration to file

R¥ configuration from Generatar

Read configuration from File M EN U .

Yiew /Edit configuration description

Lets technical Service User to type a text memo of description for
the configuration to be saved on disk.

T# eonfiguration to Generator Transmits actual configuration FROM computer TO generator.

Save configuration tao File |
Save on file Actual configuration: a FILE SELECTOR DIALOG
BOX is opened.

R configuration from Generator | Receive configuration FROM generator TO computer.

Read configuration from file | Read a file CFG containing a generator configuration: a FILE

SELECTOR DIALOG BOX is opened. CURRENT
CONFIGURATION INSIDE COMPUTER WILL BE OVER WITTEN.

3.1 Viewing or Editing the Configuration description

& . Yiew/Edit configuration descripkion
Right click on # <onfia.from ENDEAYOLR. oo and select menu item.
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page 10 3 GENERATOR’s GLOBAL CONFIGURATION FILE ITEM

=———————————— [onfiguration description El

(] 4 Cancel Apply
The CONFIGURATION
DESCRIPTION DIALOG BOX appears and it is possible to save up to 000 characters of text description for current
configuration ON FILE: in the generator that description IS NOT SAVED.

3.2 Transmitting a Configuration to the Generator

NOTE: only for Technical

Right click on i" Config.fram ENDEAYOUR jo0n and select T configuration ta Generator menu item.

Transmitting GLOBAL CONFIGURATION

The PROGRESS BAR WINDOW and the configuration is
transmitted to generator when the progress bar is 100% red. The window automatically closes at the end of
transmission.

3.3 Saving a Configuration to File

Save configuration to File

Right click on # Config.from ENDEAYOLR. jcon and select menu item.
Select global configuration to save 21|
a:z;[tj:w I C:4M avigatortGef j
Salva in I_\JGcf j - Ed-
| Endeavour
(Clusz
MNome file: “ G Salva I
Salva come: I"_GCF j Annula .
The FILE SELECTOR DIALOG BOX lets a Technical User to save

a received and/or modified configuration in a computer file.

3.4 Loading a Configuration from File

Read configuration From File

Right click on # Config.from ENDEAYOLR. jcon and select menu item.
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4 GLOBAL CONFIGURATION SUB-ITEMS page 11

If a configuration has been read before, or downloaded from generator,

x|

Are you sure bo overwrite CURREMT COMFIGURATION

&;. Mavigator message

CONFIRMATION WINDOW will appear.

After confirming the operation (click on

) the
Select global configuration to load 21l
a::g[tﬁw | C:\MavigatariGef ﬂ
Cercain: ‘ — Gt ﬂ El-
_lEndeavour
usz
Nome fle:  [IER
Tipofile: | o] Anndla ) . ] ]
FILE SELECTOR DIALOG BOX will let you navigate in the file

system to retrieve a *.GCF file that stands for Global Configuration File.

4  GLOBAL CONFIGURATION SUB-ITEMS

Since a Global Configuration is loaded from a file, or Downloaded from a generator connected via Serial Interface,
- #* Config.From ENDEAYOUR
+-{C7] Warking stations
+-C7] Tubes

in +-{0 Anatomic programs - GENERATOR's GLOBAL CONFIGURATION FILE ITEM appears 3 SUB-ITEMS:

+-] Working stations Work station Configuration Parameters
#-{7] Tubes Tube/s Configuration and Calibration Parameters
+-(C] Anstomic programs Anatomical Programs Management.

orking stations
£ ws #1: (inietkare)
£ WS #2: (ERECTEUCKY)
£ WS #3: (ERECTEUCKY)

it is possible to OPEN IT (3 W3 #4: (DIRECT)

]

. Wiorking stations
Clicking on a Sub-Item

NOTE: In an ENDEAVOUR generator there are: 4 PROGRAMMABLE WORK STATION

1 PROGRAMMABLE TUBE
4 PROGRAMMABLE PROGRAMS BANK

41 WORK STATION CONFIGURATION

Click on one of the four £ "3 #4: (DIRECT) 61k station selector to modify the parameters.
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page 12 4 GLOBAL CONFIGURATION SUB-ITEMS

WS #4: [DIRECT)

General I AED I Fhgy

Name

DIRECT % Change...

Gereral
R AED
[" Enable FLUORO
[” Enable PULSED FLUORDO

[ Enable CINE

[T Enable %RAY stop check IFD)

PREP/RADI0 command; Evt&Panel W
DAF print mode: Automatic

Tube settings
Tube t: 1 ¥
Rotation hald period [¢]: E 0
[ Force HIGH SPEED in RADIO
[ Force HIGH SPEED in PULSED FLUORO

2 paints technique [k £ més)

mé=f{kW] curve [Small Focus): 1] Change...

mé=f[kN] curve [Small Focus): 9 Change... | oK |
Disable Caies
The _os ]| \yORK STATION PARAMETERS DIALOG BOX is open.

Depending of the generator model connected there are present selectable option.

General |45 | $amen | Praowd thanes

The Work Station options are summarized in <] TABS.

General S, .
NOTE: A NORMAL ( l TAB) can be selected, a GHOSTED (| l tab) cannot be selected. This is
depending on the type of generator and the permitted options.

Left clicking on L KEY will save the changes in LOCAL (computer) configuration (save NOT ON DISK,

in memory).
Left clicking on _Cenedl ey wil delete all the changes in LOCAL (computer) configuration.

Left clicking on i & S KEY will save the changes in LOCAL configuration AND transmits changes to the
Generator.

4.1.1 Configuring the GENERAL WORK STATION PARAMETERS

Every work station has general parameters to be set-up.

General l

The general parameters are shown in TAB of the WORK STATION PARAMETERS DIALOG BOX.

Click on the Work Station Item you want to modify (=3 "5 #4: (DIRECT] ¢4 axample).

Modifiable parameters follow:
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4 GLOBAL CONFIGURATION SUB-ITEMS

page 13

MHame

DIRECT - Change. ..

Work Station Name and Icon

General

[ Enable AEC

[ Enable FLUORD

[ Enable PULSED FLUORO
[ Enahble CIME v Lonyr gy el
[ Enable RaY stop check [IPD)

FREP/RADIO command: Ext & Panel W

DaF print mode: Automatic W

Work Station Executive Options

Tube zettings
Tube #: 1 hal
Faotation hald penod [z]; : 0
[ Faorce HIGH SPEED in RADID
[ Force HIGH SPEED in PULSED FLUDRO
Work Station Associated Tube

2 paints technique [k & mésg)

méd=f{kY] curve [Small Focusz): ] Change... |

& =f{kY] curve [Small Focusz]: 9 Change...

Work Station Two point Technique mAs Curve

Changing the Icon of a Work Station

M ame

DIRECT - Change...

Press key in the group to access the

@
i
=
N
£
B

O E 2 O = O
B ol 9 e o b
T ¥ % & & 5
Z Oz & B i &

|| WORK STATION NAME and ICON SELECTOR WINDOW.

Press one of the several icons enabled in the windows to select the icon that will appear on the ENDEAVOUR

control console, or the relative name in the PROGRAM US control console.
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page 14 4 GLOBAL CONFIGURATION SUB-ITEMS

If more than 36 icons are present, it is possible to press : key, otherwise, as in the example, is

ghosted.

Changing the Work Station’s Executive: A.E.C. OPTION

Enable the check-mark left clicking in General panel as per following picture

General

nable RO
I~ Enabls PULSED FLUORD
™ Enable CINE
I~ Enable XRAY stop check (IPD]
PREF/RADIO command: Evtk Parel ¥ GHerweral I AEC l b aperd =.:"."E‘L'.5I
DAP print mode: Automatic W . ]
Suddenly the AEC TAB is selectable
General AEC ] EE
General
Detector#: s -
Detector ype: zemiconductors W
Permnitted fields: F F
0
Minimurn dose threshald [mv]
Technique: ki ey hd
Screen parameters
40KV: 3 400 | 3 400 | F 400
BOKY: 5 340 | 5 340 | 5 340
BOKY: 3 238 | 3 23 | 3 23
100KY: 5 200 | 5 200 | 5 =200
120k: 5 180 | 5 180 | 5 180
40KV 3 140 | 3 140 | 3 140
Gain: 5 GO0 | 3 1000 | F 2000
mész mit: 100w I 4 ann -
General l gg] B [ Automatic soreen selection
Left click on ~ -Mame (AEC TAB) will open AEC PANEL, select the

Detector #:
Detector type:

Permitted figlds:

detector number pulling down the detector window: Minimum dose threshold [mi/t

NOTE: enabling in general window the AEC and NOT selecting the detector number, the AEC will be automatically
deselected.

NOTE: on ENDEAVOUR generator, the detector can be 1 or 2, on PROGRAM H.F. US the detector number can
be selected from 1, 2 or 3.
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4 GLOBAL CONFIGURATION SUB-ITEMS page 15

Configuring the AUTOMATIC EXPOSURE CONTROL

General

2 -

Dretector type: semiconductors ™

. . ™ ™
Permitted fields: |_ Ii |_

F

inimum doge threshold [mb] 150
T echrigue: kW anly w

mé=fkA] curve [Small Focus]: 1] Change...

mé=f{kV] curve [Large Focus): ] Change...

DETECTOR TYPE - (Only on ENDEAVOUR generator)

Can be chosen the detector type pulling down the window on the right . semicenductors /|

¥ zemiconductors

Selectable options are Ionization for Semiconductor chamber type and lonizing Chamber type.

NOTE: Be sure that the correct daughter board have to be inserted in MCU.

PERMITTED FIELDS

It is possible to assign the dominants configuration on the detector simply by enabling or disabling the dominants in

[
F ICON

Example

1 dominant detector: F

3 dominants detector: F

MINIMUM DOSE THRESHOLD

binimum dose threshold [mt]: : 100

Input the value of minimum dose expressed in converted mV in control.

A value of dose converted less than 100mV will alarm the generator (Alarm n. 141 DEXP - Expose meter Dose
Low).

NOTE: A value of 0 (Zero) means NO CONTROL. Values depend on electrical noise coupled on the AEC cable. An
average value of 100mV can be a good starting point.

TECHNIQUE

It is possible, for every work station, to select the AEC technique to be use.
kM 8y

v L anly

Options are that stands for:
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page 16 4 GLOBAL CONFIGURATION SUB-ITEMS

KY & md, |
controls the timer).

-2 Points Technique (on the control console kV and mA are freely selectable and AEC

v ey | -1 Point Technique (on the control console only kV is freely selectable, mA are computed

within an installation selectable slope and AEC controls the timer).

1 POINT TECHNIQUE range on High Voltage Current

mé=fkY] curve [Small Focus): 1] Change. ..

Selecting Konk  ®| 4 mA/KV curve index has to be chosen in ™ euveLase Focust [0 | change | deghosted
options DIFFERENT from ZERO:

Left ¢ licking @ KEY either on Small or Large focus it is possible through

@i AEC: mA R10 curve SMALL FOCUS x| Curve index
200- 15- =
{Curye indead 14-
15-p 13-
14-
160~ 13- 12-
12 11-
11-
10- 10-
125~
9- g-
-
i3 -
’-
100~
B- i-
-
ol o E-
3- -
83 5
2>
50- e 4-
40- o- a-
-
25 2-
20- i
40 50 B0 70 80 40 100 1o 120 130 140 150 = 1-
w Cancel

WINDOW to select the right curve with = 0=

The index depends on the load characteristics of the tube, and the timing required to make a radiography in a
specific context:

Lower index will be conservative in term of tube current (i.e. the filament will be less stressed) but the average
radiography duration will be high. - Not recommenced for high density radiography due to low dose on detector and
enfant radiography -

Higher index will be filament-stressing but the average radiography duration will be low. - Not recommenced for low
density radiographs due to detector saturation.

A good compromise for standard tubes is curve index 6..7 for both filaments, if on small filament high current are
allowed.
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AEC SCREEN PARAMETERS:

— Screen parameters

UV L R L U LI I N

40KV 5 400 | 5 400 | 3 400
BOKY: 5 340 | 3 340 | 3 340
BO0KY: 5 233 | 3 28| | 3 23
1W00KY: 3 200 | 5 200 | 3 200
120kY: 5 180 | 3 180 | 3 180
40KV 3 140 0 3 140 | 3 140
Gain = 500 | = 1000 | 3 zooo |

méslmt. 100 W 200 w400 ¥

[ Automatic soreen selection

It is possible to select on the control console up to 3 film/screen combinations using

2 4[4

In particular:

keys.

— Screen parameters

40KV: 5 400 | 5 400 | 3 400
BOKY: 5 340 | 5 340 | 3 340
BOKY: 5 238 | 5 23| | 3 2%
100KY: 5 200 | 2 200 | 52 200
120kY: 5 180 | 5 180 | 3 180
140kV: 5 140 | 5 140 | 3 140

Ale

500 | 3 1000 | 3 2000 |

(3 ain:

méslmit: 100 w200 w| 400w

[ Automatic soreen selection DHed cetinws

d [d [d

Screen 1 is the FAST film/screen combination
Screen 2 is the NORMAL film/screen combination
Screen 3 is the SLOW film/screen combination

Ghosted keys are for old software revision compatibility, and not used on ENDEAVOUR Generator.

The indexes from 40 kV to 140 kV represents the linearize and compensation over the kV range of the physical

detector reply. It should not be changed.

Gain: 3 500 | % 1000 | & 000 |

represents the DARKNESS of the final radiography. Lower values
mean lighter radiography (less dose).

Higher values means darker radiography (more dose).

The value, in constant load technique, is LINEAR; this means that
doubling the value, will double the time of exposure, this will
double the dose on the film.

Value 10..16000.

NOTE: The value depends basically on screen/film combination,
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4 GLOBAL CONFIGURATION SUB-ITEMS

maz mik; | 100 W

200 w

a0 |

[T Autamatic zcreen selection

filters before detectors and detector type. Start exposing at 1000,
than decide if the darkness is enough or it should be under/over
exposed and the percentage of under/over exposition; apply this
percentage (the dose will be reduced/increase linear) to the
relevant value and expose again.

Represents for every screen/film combination, the maximum value
of mAs allowed for a single exposure.

200 menu and

Values are selected pulling down the
v 100
200
300
400
500

E00

selectable from following values .
Represents the FACTORY DEFAULT value.

Use it to restore a known situation, in case the compensation curve
has been changed and gives no-sense reply.

Changing the Work Station’s Executive: FLUOROSCOPY Option

Enable the check-mark left clicking in General TAB panel as per following picture

~General

&

[¥.Enable FLUORO

r%nable PULSED FLUORD

™ Ernable CINE I
™ Enable ¥R stop check [IPD)

FREP/RADIO command:
DAP print mode:

Automatic

Eut & Panel

w

suddenly the FLUOROSCOPY TAB is selectable 3ererl | aé | Fuero]

| FIL[:.OSH:' I
Left click on ——*__ TAB to open the FLUOROSCOPY PARAMETERS PANEL

FLUOROSCOPY PARAMETERS:

General | Agi Fluora |

!
General

[Tma
mas mb: 50 wjm
|

lin s 10 w i

0.5
H I

%0 Y

max kY. v

Timner limit: 5 min hd

Automatic contal: Disabled hd

—Doze controller buning constants

Balance value [mW]: g 1]

Droze marimum dinaric [ms] A000

Diose minimum error [mi] 440 hd
Contraller eycle period [ms]: 32 hd
Proportional g 20
?Denvatwe:ﬁ ﬂﬂ

i Flucro 3> Radio

Type: Disabled b
s limit: 100 hd

— D thopedic fluora
OM period [s]: Dizabled hd
OFF period [2] Dizabled hd

R306.34 - R306.35 - R306.36
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4 GLOBAL CONFIGURATION SUB-ITEMS page 19

—laeneral
| =
rar mé. 0w max
|
lin s 40 w In
0.5 e .
4'IZI ma:-:= kA
maw kN mg v
Timer lirnit; A min -
Autarnatic cantral: Dizabled hd
GENERAL PARAMETERS

Configure the fluoroscopy kV/mA chain as per tube characteristics and installation characteristics:

i mé: 50 ¥ Is the maximum value of high voltage current in continuous mode

2.0
25
a0
4.0
B0
E.0
7.0
8.0

Allowed value follows:

i i 40 ¥ Is the high voltage current value reached after a linear progression at the maximum

of high voltage, starting from 40kV-0.5mA.
20
25
20

viai
&0
E.0
o
2.0

Allowed value follows:

i kY- LU Is the maximum value of high voltage permitted in Continuous Mode.

v 100
110
Allowed value follows: 120
| e
max mb; 80 wmax
|
lin 50 w| lin
0.5
4'D ma:-:'tkv
. ma ki (AL 4 - - .
EXAMPLE: In this example the continuous fluoroscopy chained parameters

starts from 40kV@0.5mA, increase with linear low (60kV@1.78mA - 80kV@3.7mA - 100kV@4.35mA) up to a
maximum value of 110kV @ 5mA, than, high voltage remains fixed at 100kV and high voltage current increase up
to 8mA.
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Timer linit 5 min OPTION available only in PROGRAM H.F. US Generator, Allowed
90 mir
¥ 5 min .
values are and represents the maximum
cumulated time per patient before a reset needed.
In ENDEAVOUR class generator, the restriction are:
No more than 10’ continuously fluoroscopy switched ON
Autamatic: contral; Dizabled

ANALOG FLUOROSCOPY DOSE CONTROLLER

Balance walue [mv];

Dioze dead band [mt/]:

by digital input

by analog dose input

= 0

- I

Sets the way to adjust the point of correct dose.

Depending on the devices used to close the fluoroscopy chain

(control electronics, monitor, ...) the selectable options are

v Dizabled
by digital input €<—— |
by analog doze input

NOT OPERATING (Only for ENEAVOUR)

The control is made via differential analog input (iec+,iec-).

The control parameters in analog dose input need the definition of
the input type and voltage range, the dose balance value and the
way to reach and maintain that value in timing terms as described
in next paragraph.

— Doge controller tuning congtants

Balance walue [T

Diogze dead band [mv]:

Contraller cycle period [mz]: 32 -
Proportional coefficient; g 20
Fead doze fram... IIEE analog input "I

™ lrwvet kY direction

Is the Dose equilibrium point in term of darkness on the fluoroscopy
monitor. Values are expressed in mV (bipolar input signal voltage),
= Use a phantom and a dosimeter and tune the balance to get the
desired average dose. If you don't have a dosimeter, look at the
monitor to determinate the right value of image darkness.

Is the value of absolute interval across the Balance value, in which
no kV variation take place to prevent control oscillations.

It depends on the amplitude of the Balance value input signal and
the residual electrical noise level in the installation.
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Controller cycle penod [ms]: 32 b

Froportional coefficient: g 20 |

—r

Read doze fram... IIEE analog input "I |

L] =. . — 1
¥ |EC analog input
|IEP analog input

| I Irweert kY direction |

FLUOROSCOPY TO RADIOGRAPHY PARAMETERS TRANSFER ’7

Is the interval between two consecutive adjustment decision.

It determinates the velocity of control algorithm, and affects the

stability of the system.

As higher this value as slower the control speed.

As lower this value as nervous and oscillations critical the control.

A balance between those two parameters (speed of control and

oscillation) have to be found directly on the installation.
16
24

v 32

43
B4
ot
112
136
163

200 .
Values can be chose between items.

The balance control and the dynamic of the controller are managed
by a numeric PID controller with Integral coefficient fixed.

This is the Proportional coefficient and determinate the amplitude of
the changes of the output value (in term speed of control cycle, it
acts like a controller gain).

As high the value as fast and nervous the algorithm works,
balanced value should be found to do not introduce auto
oscillations.

It allows to choose the Dose input (IEC or IEP), but on the
ENDEAVOUR generator must be always selected IEC.

IEP NOT OPERATING (only for ENDEAVOUR)

Enable (%)) Invert kV direction if the automatic regulation is always
done to the max or min kV values.

Dizabled v

més limit: 100 hd

This section provides a way to implement the ZERO Points Technique: The fluoroscopy in automatic fluoroscopy
dose control will drive the fluoroscopy High Voltage value to the correct one, the transfer table selected here will
make the rest, i.e. Will transfer a value of kV and mA to radiography controlled via AEC.
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page 22 4 GLOBAL CONFIGURATION SUB-ITEMS

Disabled hd Pulling down this menu is possible to select one of the

Disabied

bl 1, same MY

L e 81, i Y
ke W1, i
o bl 21, e BV
L e 2. s Y
A etk 2, i 300
o tabhe 32 i 8V

|
o ol B2, s RV |

o e 26, s Y
A bl B, i
¥ bl M minus Y
oo 35, s GV
i k7, e
A tabla 27, mrw 2610

sty 27, i Y

various way to transfer parameters “swie

The way selected depends on the kind of exam and the
organ under exam, so it is a faculty of technical service to
setup the best item in the table.

s frnit: 100 hd It is possible to limit the mAs transfer selecting one of the
items in the pull down menu of this option, from the

v 100

200

200

400

500

B00

following table:

Orthopedic fluoro

M period [s]: Dizabled W

OFF period [=]: Dizabled b

ORTHOPEDIC FLUOROSCOPY

It is possible to use the persistence of the Brilliance Intensifier an the Persistence of the Fluoroscopy Monitor to
make a pseudo-pulse fluoroscopy where higher signal/noise ratio is required, like in orthopedic medicine.
The pulses are described in term of repetitive ON period and OFF period.

Appropriate values of those two parameters (ON and OFF Pulse Time) should be choose from T directly on
the field looking directly the monitor.
NOTE: Timing is expressed in seconds.

Hi value of Té ma: 80 ¥ are recommended.

Changing the Work Station’s Executive: PULSED FLUOROSCOPY Option

NOTE: Not allowed in ENDEAVOUR - R series

Enable the check-mark left clicking in General panel as per following picture
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~General

™ Enable 2EC

™ Fqable CINE
™ Efiable %Ry stop check (IPD)

PREF/RADIO cammand: Exth Panel W
AP pnede tonse Y| suddenly the PULSED FLUOROSCOPY TAB is selectable
General |:3t55 i Siias-:,-sr,rl Pulzed fluornl

| Pulse[;‘:s[lucnn:-l
Leftclickon——*  TAB to open the PULSED FLUOROSCOPY PARAMETERS PANEL.

—General
i a0 bl
rE: 4

Automatic contral; Dizabled hd

1

—Doze controller tuning constants
1]
5000

Diagze minirmum error [mi]: 440 had

Balance value [mi]:

=
el
Daze magimum dinarmic [my] 3

I™ Read dose from IEC analog input

Contoller eycle period [ms]:: 32 hd
20
20

Proportional:

ALk A e

Dreriveative:

—Pulzed »>> Radio
Type: Dizabled hd

mdys lirnit; 100 A

PULSED FLUOROSCOPY PARAMETERS:

eneral
i A0 -

4

me: 4

Autamatic contral; Dizabled v

GENERAL PARAMETERS

Configure the main pulse characteristics with following parameters.
In most cases the parameters depends on the digital device connected (pulse time, pulse dose) and dose limits.
Select the right pulse time for digital device connected than select the high voltage current form best image

contrast in accordance with dose limits.

e 40 hd Sets the High Voltage Pulse Current.
Pull down the menu and pick an item of the following table:
w40
B0
a0
100

mms: 4 ¥ Sets the Pulse duration.
Pull down the menu and pick an item of the following table
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v
E
8
10
12
14
16

Automatic: control Digabled v Sets the way to adjust the point of correct dose.
Depending on the devices used to close the fluoroscopy chain
(control electronics, monitor, ...) the selectable options are
v Dizabled
by digital input
by analog doze inpuk

by digital input The control is made with two digital input:
UP to increase 1 kV
DOWN to decrease 1kV
NOTE: If both signal are active, no changes take place.

iy el o o3 o The control is made via two differential analog input.

The control parameters in analog dose input need the definition of
the input type and voltage range, the dose balance value and the
way to reach and maintain that value in timing terms as described
in next paragraph.

Dase contraller tuning constants ——————————————————
Balance value [mv] gl i
Dioze maximurn dinamic [m]: ﬂ 5000

s o e ] 40w
™ Read dose from IEC analog input

Contioller eycle period [ms] 32 -

Propartionak § 20
ANALOG PULSED FLUOROSCOPY DOSE CONTROLLER | e - I——

Refer to previous ANALOG FLUOROSCOPY DOSE CONTROLLER.

NOTE: Default input channel for analog dose is signal iep, In I Readdase from IEC analoginput checkmark must be
unchecked. If there is only one dose signal for both FLUOROSCOPY and PULSE FLUOROSCOPY, the signal
have to be connected to iec input and the software configuration have to be changed to
¥ Read doge from [EC analog input )

Fluora 55> Radio
Typed Disabled -

PULSED FLUOROSCOPY TO RADIOGRAPHY PARAMETERS TRANSFER { i 1

hd

Refer to previous ANALOG FLUOROSCOPY TO RADIOGRAPHY PARAMETERS TRANSFER.

Changing the Work Station’s Executive: CINE-RADIOGRAPHY Option

NOTE: Not allowed in ENDEAVOUR - R series

CINE-RADIOGRAPHY limits basically depends on thermal load characteristics.
Carefully read the X-ray tube thermal load characteristics in order to input the correct values

Enable the check-mark left clicking in General panel as per following picture
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~General

™ EnableAEC
™ Enable FLUORD
I Enable PULSED FLUORO

FREF/RADIO command:
DAP print mode:

[, Enatle CINE ms Cine run limit... |
I %nahle #RAY stop check (IPD)
Ext# Panel ¥

Autornatic W

Pressing

mg Cine rur limit... |

g Cine run limik =0 x|
—rmz rna f{rmé]
ms @100 ma:; 5 40000
ms @150 mé: 5 30000
ms @200 mé; 5 20000
ms @300 mé: 5 10000
ms @400 ma; 5 7000
mz @E00mA: 3 2800
ms @E00ma:; & 1000

Cancel |

suddenly the

Characteristic curve is build inserting ms values at different tube current load.

KEY will turn in a non ghosted form.

it is possible to set the time limit for CINE sequence using the following menu
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Changing the Work Station’s Executive: ENABLING X-RAY FORCED EXTINCTION
EXTERNAL INPUT Option

On PROGRAM H.F. US series of X-ray generators it is possible to force X-ray extinction from an external accessory
connecting a signal to IPD input on the general terminal board.

In I~ Enable XRAY stop check (IFD] state, IPD acts as default, in ™ EnableXRAY stopcheck (IFD] |pp signal must be
closed to interface zero to permit X-ray emission.

Changing the Work Station’s Executive: ENABLING X-RAY COMMAND SOURCE Option

Itis possible to selectthe source of X-ray command from several options.

Use FREF/RADIO command: Ext&Panel ¥ control to select where are the input to give the generator the
command to start preparation and exposure.
MNone
E st anly
Parel only
v
Pull down the Bt & Panel MENU and select one of the following option:
None | NO X-ray command source: Work Station unable to expose.
=l iy | ONLY Input on General Terminal Board will command the exposure
Plalis] il | ONLY the keys on the Control Console will command the exposure
v Ext & Panel |

BOTH Input on General Terminal Board and keys on the Control Console will command the
exposure

Changing the Work Station’s Executive: ENABLING AUTOMATIC DATA PRINT Option

In ENDEAVOUR series of X-ray generator, the printer is connected to the Control Console, and the print process
is managed directly on the Control Console.

In PROGRAM H.F. US series of X-ray generator, the printer is connected on the front DB9 connector on MPU, the
print process is managed on the Control Console, and there is an AUTOMATIC PRINT-OUT after at the end of the
RUN SEQUENCE.

The configuration parameter for this option is D#F print mode: Automatic ¥
v Autornatic
. . bk anual .
The options are selected pulling down the and represent:
v Automatic Automatic Print at the end of a run sequence (i.e. Every time one or more exposure

succeeded and the preparation key is released).

o0
| . .
L Print on demand pressingthe *®® KEY on PROGRAM H.F. US Control Console.
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4.1.2 Configuring the GENERAL WORK STATION PARAMETERS - TUBE SETTINGS

~Tube zettingz
Tube #: 1 v
Fiotation hald period [2]: fl 0
[™ Force HIGH SPEED in B&DI0

[ Faorce HIGH SPEED in PULSED FLUORO . )
The TUBE SETTINGS PANEL let configure the number of tube with

which the work station is associated and the way the tube have to work.

TUBE SELECTOR Tube #: 1 -
In ENDEAVOUR series of X-ray generator, the tube selectable for each work station is n. 1.

In PROGRAM H.F. US series of X-ray generator with 3 tubes transformer option, it is possible to associate one of

v
2
the 3 possible tube pulling down the 1 ¥ menu and selecting one of the 3 item
from the menu.
TUBE ROTATION HOLD TIME Flotation hold period [s]: fl a

It determinate the time the tube have to keep on turning after the preparation key or the fluoroscopy foot-switch are
released.
The hold period is expressed in seconds.

HIGH SPEED ENFORCE

If the generator has been provided with NORMAL/HIGH SPEED STARTER option, DEPENDING ON THE LOAD
THE NORMAL OR HIGH SPEED IS AUTOMATICALLY SELECTED.

In some exams technique, for example where the single exposure is low load, but the exams provides a lot of
exposures in a short time, it is necessary to FIX the high speed to have more chance to enlarge the exam duration. Is

possible, checking I Foree HIGH SPEED inRADID. ths item to force High Speed even if the radiography load is low.

I™ Force HIGH SPEED in RADID The speed is automatically computed depending on next radiography load
¥ Force HIGH SPEED in RADIO The speed is always forced to 180Hz (11000 rpm)
I™ Force HIGH SPEED in PULSED FLUDRD  pyse fluoroscopy rotation set to 60Hz (3600 rpm)
¥ Force HIGH SPEED in PULSED FLUDRD  The speed is always forced to 180Hz (11000 rpm)

4.1.3 Configuring the GENERAL WORK STATION PARAMETERS - TWO POINTS TECHNIQUE CURVE
SELECTION

2 paoints techhigue [k £ més)

i =f[kM] curve [Small Focus]: = Change... |

mé=fkN] curve [Small Focus]: 10 Change...
The 4' TWO POINTS TECHNIQUE PANEL let configure the

generator working in 2 points technique (kV / mAs) selecting for each focus, the curve to use to compute mA.
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Left clickingﬂlKEY eitheronSmallor Largefocusiitis possible through

i AEC: mA R10 curve SMALL FOCUS - x| Curve index

200~ 18-

160- 13- 12-

20| oK,
4 =1 B0 70 en 40 100 110 120 130 140 180 =
w Cancel

WINDOW to select the right curve with = =

The index depends on the load characteristics of the tube, and the timing required to make a radiography in a specific
context.

Lower index will be conservative in term of tube current (i.e. the filament will be less stressed) but the average
radiography duration will be high for high mAs pre-set on the Control Console.

Higher index will be filament-stressing but the average radiography duration will be low even for high mAs.

A good compromise for standard tubes is curve index is:

mi=f{k] curve [Small Focus) ﬁ filament stress, i.e. no more than 160mA on Small focus.
ma=f{ky/] curve [Small Focusk g Up to 70kV means full power with maximal tube current, i.e. high
performances

4.1.4 Configuring the GENERAL WORK STATION PARAMETERS - DISABLING THE WORK STATION

This option is available only on ENDEAVOUR series of X-ray generators.
Urve |amall Focuz); | 3 |

Dizable [: |

Clicking on key is excluded the possibility to select the work station on the control console,
the key will not appears on the control console and the anatomical programs will not reference that work station.

qf‘, Mavigator message

Be sure to click on et KEY on DIALOG BOX after the
Dizable

| KEY is pressed.
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In this case the Work station Panel will look like

W5 H2 [dizabledl =————————

General | AR

~Marne

dizabled Change... |

~General

[ Enable AEC

™ Enable FLUDRO

™ Enable PULSED FLUORD

™ Enable CINE
™ Enable XR&T stop check [IPD

PREF/R&DID command: Mone W

DAP print mode: Autormatic W
~Tube zettings

Tube #: 1 hd

Ratation hold period [=]: ﬂ 0

I™ Force HIGH SPEED in RADID
I™ Farce HIGH SPEED in PULSED FLUORO

—2 paints technique (K / mds]

mé=f[}W] curve [Small Focus): B Change... |
m=fk4] curve [Small Focus): 9 Change... |

Disable |

4.2 X-RAY TUBE CONFIGURATION

NOTE: The same notice are applicable also on Program HF U.S. in case of tube n. 2 or tube n. 3

El% Tubes

£ Tu £ #1: (User defined)

Right click on =8 Anatch_) programs

to enter in Tube Configuration.

Get from., .
Send ta. .,
View counters

Available options are

izt el | Open a tube configuration window (also left clicking)

Get fram... 4 Load from Generator or Computer Hard Disk a tube in NAVIGATOR program

Send to... g | Save a tube from NAVIGATOR program to Generator or Computer hard disk
| ODEL reserved option
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Tube #1: [User defined]
General data | Cooling curve | Marimum load |
Description
Manutacter: | USERDEFINED  Model | sessssmsonnons
Power [&W]  pppPPR  Foct | FEFFF max k. e
Giareral data
Max RADID kv = 150
Ma RADI meh [SMALL FOCUST B w
Max RaDI0 ma (LARGE FOCUS) B30 ma v
M PLILSED FLUIAAD rot m v
Heating boost time [ms] (SMALL FOCUS) Mmsec ¥
Hasting boost tine [ms] (LARGE FOCUS} N mses
Anade rotelion speed: Nomalcnly ¥
Statter spesun tims [s] NORMAL SPEED} = 12
Starter speed-up time [s] (HIGH SPEED] c 12
. ViewEdit Carcel 0K & Send . .
Left click on f a | | window will open.

3 panels are available for a single tube:

4.2.2

GENERAL TUBE DATA PANEL

General data | Cooling curve | Masimum lnad |

General data ] Cooling curve | Masimum load |

The

TUBE

Dezcription

Manufacturer: COMET Iodel:
Power [k 37-100 Foci: = 0E-1.3

General data

Max RADID ki

Max RADID mé [SMALL FOCLUS):

Max RADI0 mé (LARGE FOCUS):

Max PULSED FLUORD mé:

Heating boast time [ms] [SMALL FOCUS):
Heating boost time [m3] [LARGE FOCUS):
Anode rotation speed:

Starter speed-up time [z] [MORMAL SPEED]:
Starter speed-up time [5] [HIGH SPEED):

DESCRIPTION

CX 101 H
max ki 150

- 150
320 mé,
1000 mé
100 ma,
300 meec
300 msec
Maormal & High
1.2
1.2

4 44444

PRI

D ezcription

GENERAL TUBE DATA PANEL is divided into two section:

b anufacturer: COMET b adel: D101 H

Powier [k

I 37100 Foci: 0613 maw kN

150

Tube description includes Manufacturer name, Tube model, power expressed in kW, size of foci in mm and
maximum voltage.

Since a modification is made tube data are overwritten and new Description panel will be

Drezcription
b aruf acturer: IJSER DEFIMED

Power [Kw]  ppp-PPF Foci:

b odel;
fff-FFF fil

W

an W
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TUNE GENERAL DATA

Max BADIO kM-

Max BADIO mé [SMALL FOCUS]):

Max BADIO mé [LARGE FOCUS]:

General data

Maw RADID kY = 150

b ax BADID md [SMALL FOCUS): 30ms W
bax BADID md [LARGE FOCUS]: 1000 ms, W
Max PULSED FLUORO mé: 100 b
Heating boost time [mz] [SMALL FOCUS): N0 mzec W
Heating boost time [mz] [LARGE FOCLS]: A0 mzec ™
Anode rotation speed: Mormal & High
Starter speed-up time [2] [NORMAL SPEED]: : 1.2

Starter speed-up time [2] [HIGH SPEED: : 1.2

L

150

1ED rnd,

B30 rnd,

-

v

The maximum value of High Voltage permitted on
tube and selectable on the control console. From
40 to 150.

Limit this value if the tube have discharge problem
on high kV.

Maximal High Voltage Current limitation on tube is
automatically limited on maximum load
computation in function of the high voltage and
time selected.
Nevertheless for filament safe purpose it is
possible to limit the maximum value of
High Voltage Current on Small Filament.

Permitted values are

where 77 stands for Tube Maximum
Load limitation.

Current limitation depends on Tube.
Characteristics and should be reduced
when discharge at high power occurs.

Maximal High Voltage Current limitation on
tube is automatically limited on maximum
load computation in function of the high
voltage and time selected. Nevertheless
for filament safe purpose it is possible to
limit the maximum value of High Voltage
Current on Large Filament. Permitted
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Max PULSED FLUORD m:

Heating boost time [mz] [SMALL FOCUS):

100 g,

300 mzec

v

w

value are where
stands for Tube Maximum Load limitation.
Current limitation depends on Tube.
Characteristics and should be reduced
when discharge at high power occurs.

Again, for tube safe purpose it is possible
to limit the High Voltage Current in Pulse
Fluoroscopy Mode in accordance to

following items:

To warm up the filament from stand-by to
Radiography value in the fastest way
possible, during radiography preparation
the filament is boosted at maximum of
radiography current value for an interval
depending on this value. Select the boost
0 mzec

100 mzec

150 mzec

200 mzec

250 mzec

v 300 mzec

350 mzec

400 mzec

450 mzec

800 mzec

550 meec

BO00 mzec

B50 mzec

00 mzec

A0 mzec

200 mzec

time from following item:
NOTE: if there are differences in current
from radiography made pressing
contemporary preparation and exposure
key, and radiography made waiting at least
5 seconds after pressing preparation time,
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Heating boost time [mz] [LARGE FOCLS]:

Anode ratation speed:

A0 mzec ™

Maommal only ¥

FY

Starter zpeed-up time [=] [NORMAL SFEED) & 1.2

Starter speed-up time [z] [MORMAL SPEED]:
Starter zpeed-up time [£] [HIGH SPEED]:

1.2
1.2

LALLM

the boost time is not sufficient, so grow up
this value.

300ms is the suggested value for all the
tube tested until now

See previous description for Small Focus.

In case of Normal/High Speed option
installed in the generator, it is possible to
select the rotating strategy of the tube.
The option is selectable between following
¥ Marmal anly
High anly

items: Mormal & High

This option will override, in case of Normal
Speed only, every configuration made on
the Working Station.

In case of Anode Normal Speed is the
acceleration time from zero to normal
speed (50/60 Hz) expressed in seconds.

It depends on the tube Rotor and Stator
characteristics and the weight of the
rotating anode.

In case of Normal/High Speed Starter in
Program H.F. US generator this
parameters permits to keep the
acceleration time longer than the one
selected via jumpers on the board, both for
normal and high speed
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4.2.3 COOLING CURVE

Selecting the cooling curve tab it is possible to enter the cooling curve screen

General data

e asirnurn load I

300.0 -339.0
280.0- -375.0
260.0- -350.0
2400~ =l
290.0- -300.0
_ =
= s 2750 &
— -250.0
-225.0
160.0-
-200.0
140.0-
-175.0
120.0-
1045- ; - ; v -1330
0 min 2 min 4 min 6 min 8 min
\kD 300.00 179.70 139.85 119.55 104.51

N Cancsl i B o

A
Using the \_) key it is possible to enter cooling curve either in kJ or in kHU units:
2 e
For kilo Joule
kHL:
For kilo Heat Units

. - " . o 35900
To enter the cooling characteristics position the cursor on one of the five characteristic points and left click ,

than using the numeric keypad enter the value computed on the tube’s characteristic sheet as de- scribed in the
generator’s technical manual.

4.2.4 MAXIMUM LOAD

" Small focusMarmal speed

Select the FOCUS and the SPEED of data input .+ =@Re.fecuzitomal speed o clicking on the descriptor.

NOTE: The curve selected is the RADIO BUTTON dotted, i.e. ** :ame focus/Nomal speed

Compute the maximum load for characteristic point using the tube data sheet as described in generator’s Technical
Manual than enter as per previous paragraph the values left clicking on the value number:
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Tube #1: [User defined)

Gereral data | Cooling curve  Mawimum load

¢ Small focus/Nomal speed

&

o

56.0-

50.0-

45.0-

A

= 40.0-

35.0-

28.0- |
0.0

0.07s
kw: 560

01s
50.0

01s 0.2s 0.5z 1z 25 3 hs

0.2s 0.5s 1s 25 3z 5
47.0 420 380 4.0 1.0 28.0

EEN Cancel |

NOTE: In case of wrong input value, the automatic control will inform you that the value is not following a decreasing

curve in this way

Cut of Range Bnge
| Data Tope: double double
0.5 Min Y alue: 505 1.5
s b aw Ualu% 415 Irh
280 Default Yalue: 1.5 1.0

correct the wrong value, than save the data.

If the error window is hiding the wrong value, as in previous picture example, it is possible to move the windows
keeping the mouse clicked on the window and moving the window around the screen:

Cut of Range
Drata Type: double
bir W alue: R05
bl & W alue: 41.5 Cut af Range
Default Walue: 1.5 Data Type: daouble
05z Tz ki W alue: .5
i s e M ax Value: arhs
] 20 Default Value: 1.0
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5 FINE TUNING THE TUBE CALIBRATION

NECESSARY STEPS:

The generator is Switched ON, in Stand-By state.
The OPERATOR is logged in NAVIGATOR as Technical Service operator. The generator's CONFIGURATION has
been read.

The work station is WS4 (Direct)

NOTE: In case of generator fault, consider the fault, increase of doubt stop the procedure and call Odel technical
service.
Before any further operation the first thing to do is resetting the alarm on the control console.

Operating [EMDEAYOUR]

Radio |
Current values Wwarnings Last BADIO values
k¥ too high
80 kv mas too high 0 kv
més boo low
B 100 mMA | o kwiotish 0 mA
tube ovld
themal ovld
0.050 s e 0.000 s
AEC CINE HFER
: [ E . : *deb...
Adjust..

General info
Generator statuz: Standby WS 4 ANGIO
Link. status: Tube 1
A& Ciperafin
Left click on B 1/ sig_Jls  following window open:
Operating [ENDEAYOUR] .
¢ Radio adjust x|
Radic l SMALL FOCUS
Current values W armings Last BADID values Hesting tuning constants
Setto.  Actual
80 kv k3 too high O kV UptoZ0mé: =/ 1000 | 1000
maz koo high Up to 50 mé: S/ 1000 [ 1000
mésg too low Upto125ma: 5/ 1000 | 1000
. 100 maA ki oo high 0 mA Uplo320ms = 1000 | 1000
tube ovld Enable auto adjust W ¥
themal ovid
0.050 S il lieat® 0.000 S Broken filament r r
L&RGE FOCUS
AEC CINE #FER Heating tuning constants
_ #deb.. Setto.  Actual
n Upto125ma: 5 1007 [ 1007
Upto320ma: = 1000 [ 1000
- UploG00mA: 5 1000 [ 1000
Adjust... Upto800ma: = 1000 | 1000
Upto1250ma: 5 1000 [ 1000
General info Enable auto adiust I
Generator status: Standby WS 4 AMGID Broken filamert r r
Link, status: Tube 1 ki tuning constant: =S TV
DAP fitting constant [%]: : 100.0
Click on to open the RADIO

FILAMENT FINE TUNE WINDOW.
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NOTE: if configuration is not uploaded in NAVIGATOR, or generator is not in STAND-BY mode, following Error
Dialog Box will appear:

g,,, Mavigator message

.................................

5.1 FOCUS ADJUSTMENT

Focus Fine tune section is divided into SMALL FOCUS panel and LARGE FOCUS panel. The fine tuning is divided
into several mA steps:

.

Up to 50 ma: 1000 71000 ihis example:

Up to XXXmA means all value of mA lower than XXX, including XXX, and higher than previous tab will be
subjected to fine calibration.

SET TO section is the new input value of fine tune: The number is a multiplier, 1000 means ORIGINAL
CALIBRATION, value are divided by 1000 and multiplied to current calibration parameters, so, a value below 1000
will move DOWN the calibration, a value above 1000 will move the calibration UP.

ACTUAL is the current value set in the generator.

To set the new value the pressure of SR is needed and the current work station on the control console
has to be changed to let the modification be accepted.

5.1.1 Calibration Auto Adjust

Enable auto adjust W "

If this control is check marked the generator at the end of every exposure will automatically compute the new
calibration step and will move previous parameters.

To disable the auto tuning process, remove the checkmark on the control and press 0sk s

5.1.2 Broken Filament Information

Braoken filament r =

This item lets the Technical Service operator to inform the generator force the NO SELECTABLE focus; this means
that if this control is mark-checked there will not be the possibility to select the specific focus on the control console.
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5.2 KV TUNING CONSTANT

kW tuning constant; : 100

This control is a 1/100 multiplier to kV operating parameter, as in previous section, a value below 100 will move
DOWN the real kV, a value above 100 will move the real kV UP.

Always press — %383 |16 accept the change.

5.3 DAP FITTING CONSTANT

DAP fitting constant [%]: : 100.0

This value acts as the previous parameter, on Dose Pulse Energy.

VACUTEC DAP chamber is factory calibrated to release 1 mG/cm2 per pulse. This value is a 1/100 multilayer of
the total amount of pulses recorded.
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6 FAULTLIST

All Odel Spa Generators keep a track of the errors occurred in a circular buffer accessible via this item: Right

clicking on the & NoFauls list 041 it is possible to access following options:

X Jrio Faulkelc:

& Operatiw
'_? Help

Read Faulk lisk From File

Save Faulk lisk ko File

In this menu it is possible to View a loaded fault list, receive a Fault list from the generator while the generator is
connected, read a fault list from file and save a fault list to a file for a successive readout or for tracking purpose.

Selecting P fault list from Generatar jtom or left clicking on the Fault list leaf while the fault list is loaded from the

Fault list

Time
200240711 10:56
200207111151

Code
137
136

Description

GENERAL SAFETY

2002/07/1113.36

164

ALLISTP

2002/07/1113.37

164

ALLISTP

2002/07/1113:37

B4

ALLISTP

2002/07/1113.38

164

ALLISTP

2002/07/1113.39

164

ALLISTP

2002/07/11 1342

164

ALLISTP

2002/071113:43

Thd

ALLISTP

Desoription for e

generator, the —2=]

[

| window is opened.

Here it is possible to associate a description to a particular fault, save the fault list, or reset the generator’s fault list

Biezet...

using the

successfully completed

if the Operator is “Technical Service” logged in.

Window become.

.f‘,:. Mavigator message

dialog box and
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7 RADIOGRAPHY CALIBRATION

PRELIMINARY NOTE: STARTING THIS PROCEDURE MEANS THE ACCEPTANCE OF ALL THE FOLLOWING
TERMS

THE CALIBRATION PROCEDURE REACHES THE MAXIMUM LOAD PERMITTED ON TUBE.
BE SURE TO INPUT IN TUBE CHARACTERISTICS THE CORRECT DATA FOR MAXIMUM LOAD.

EXECUTE THIS PROCEDURE IF ANY COMBINATION OF CALIBRATION IN TUBE LIBRARY DO NOT
GIVE GOOD RESULTS.

FOLLOWING PROCEDURE MUST ALWAYS BE EXECUTED BY ODEL Spa TRAINED PEOPLE.
FOLLOWING PROCEDURE MUST ALWAYS BE EXECUTED STEP BY STEP.

IN ANY CASE ODEL Spa CANNOT BE CONSIDERED RESPONSIBLE FOR CALIBRATION PROCEDURE
IMPROPER USE.

IN CASE OF DOUBT DO NOT PROCEED FURTHER.

7.1 NOTES ON RADIOGRAPHY CALIBRATION

Always refer to tube documentation to characteristics

Before proceeding be sure to have information regarding:
Tube Speed Capability
Tube Power in Low Speed on Small Filament
Tube Power in Low Speed on Large Filament
Tube Power in High Speed on Small Filament if available
Tube Power in High Speed on Large Filament if available
Tube Anode Cooling Characteristics
Tube Stand-By current for Small Filament
Tube Stand-By current for Large Filament
Tube Maximal current on Small Filament
Tube Maximal current on Large Filament

7.2  PRELIMINARY OPERATIONS

The calibration procedure will not modify the calibration inside the generator until (at the end) you press the
ke Send

Connect Navigator to the Generator.

key.

Switch on the Generator and press OK on the control console.

Select work station n. 4 ("NO GRID” or “DIRECT” Radiography)
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EI% Tubes

IN ODEL NAVIGATOR: Right click on tube

El% Tubes
]

El% Anatarnic

B Mo Faults izt

~{Z7] Tube #1: [Uszer defined]

View/E dit

Send to...
"iew counters
Clear counters

(H]E
IISER libram

Recorded iter

Automatic calibration

and select from ODEL Library @ Printed cards vreve I
term of maximum load to the one under calibration

|=———loadtube fram ODELlibray ———

— Current ODEL libr

Manutacturer: COMET h

Power kv

Idf - Model Foci

28- 71 150
3r-100 150
3r-100 150

3 - D= Bl
4 - DX1000

El

[ 9 -DxX o1

=

1,2-2,0 52- 90 150

Load Cancel

Now Left click on the tube

, load it and wait for

----- 1] w3 H4. [LINCLI

El% Tubes

L7 Tube #1: [COMET D 91 H

Tube #1: [ODEL defined]
General data | Cooling curve | Masimum losd |
~ Deseiption
Manufacturer COMET Modet Db 31H
Power KW} 5290 Fook 1220  maxkd. 150
~ General deta Calbnation
Max BADID k! - a0 ’7 Right click and select.
Maw RADID mé (SMALL FOCUS) T
Maw RADID mé (LARGE FOCUS) ERRLET
Max PULSED FLUORD me: ERIT
Heating boost time [ms] [SMALLFOCUSE 3 200meec
Heating boost time [ms] [LAFGE FOCUS) 3 #00meec
Anode rotation speed | Momal & High
Statter speedup time [5] (NORMAL SPEED) 5 12
Statter speeduptime [s] (HIGH SPEED) 5 12
Biin..
K | gwes | oKaSend |
Tube #1. JODEL defines
Cooling curvs | Masimum load |
~ Deswiption
Manufsoturer. COMET Model  Dx 31H
Fower [OW) 5290 Fosi 1220  mak¥: 190
[ Beneral data Calibration
D (B i = 150 ’7 Right click.and select...
Max RADID mé [SMALL FOCUS, 2 am |
Max RADID mé (LARGE FOCUS] 2 tooome
Man PULSED FLUDRD mé: 2 iom
Heating boost time [ms] (SMALL FOCUIS) A 300 msee
Heating boost time [m] [L4RGE FOCUSE = 300 msec
Anode rotation speed: 2 Warmal & High
Stanter speed-up time [s] INDRMAL SPEEDE 2 12
Starter spesd-up time [5] HIGH SPEED) 4 12
General data ok | concel | oKEsed |

AB

E% Anatomic programs

e Hl
e
e HE

message.

FOCUS ON:

a tube similar in

and check the characteristics window:
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7 RADIOGRAPHY CALIBRATION

Max RaDIO k.

150

Maw RADIO ma [SMALL FOCUS):

320 mé,

EILNE NUNEN S

1000 rre,

items: Max RADIO ms [LARGE FOCUS]:

Max BADIO ma [SMALL FOCUS):

:

320 rnd,

| Is the maximum High Voltage Current on SMALL

FOCUS during normal work, and also USED AS LIMIT during the calibration procedure; REDUCE IT as per your

tube characteristics.

Max BADIO ma [LARGE FOCUS:

.

1000 mé,

Is the maximum High Voltage Current on LARGE

FOCUS during normal work, and also USED AS LIMIT during the calibration procedure; REDUCE IT as per your

tube characteristics.

Tiabe E1 JDEL e

8-

-

180.0-

2960
2800

0
-4
=200

150.0-

- -;umg
1400 18D
120 1600

=1400
1000~ o
k) ' ' ‘_‘—‘*1 -1220
Qimn mn Amn Emn Hmn
h | 157 89 1 Lk fnn
In Coaling curve | TAB o | twew | oxises
Tl 1] WIDEL defirect]
Diereraldts | Cocling cure (M ad |
G S locutMiomnsl gasd ke
" Lagm i Mommal sgmed 't
210+
-
150~
180~
3 170"
=10
180
140-
130-
1204 i i\ | . \.\\.
nms a1 D%\ 05 R13 d h =
(T TR ST I a x 5
W no a0 150 170 R0 140 130 120

adjust the tube cooling curve characteristics.

i1 TAB

NOTE: Since all the characteristics are set in command bar

—u | e Jmeed] | gdjust the maximum anode power curve for both Small
and Large filament in normal speed, and if the High Speed Starter Option is present and the tube can turn in high
speed adjust also the maximum anode power curve for both Small and Large filament in high speed.

ok | Canesl | OKaSend

DO NOT

press the button Ok & Send to set them into generator, but simply pressLI and in window

¢i; Navigator message

press L

key to confirm locally the modifications.
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7.3  STARTING THE CALIBRATION PROCEDURE

On Endeavour series of generator be sure to be in WS4 (Direct).

El% El:-es

_ _ - fF] Tube #1: (User defined) . _ . _ _
Right clickon & & & . tube #1 item in generator configuration Tree, in the item selector

El% Tubes

El% Anatamic prog) S :
£ for'ws H1: Get from... 3
£ forws f2; Sendto. S
£ FarwS #3, Miew counters

Lo Far'wS #4: Clear counters
B Ma Faults list

Recorded itemsz Automatic calibration k Autamatic calibration b
that appear Cm Duivied code cine. T move on and select

] T

Small focus...

Large focus...

(left clicking) the focus to be calibrated: THE SMALL FOCUS

P.E.
A new window pops up.

The window contains 4 TABS:

Bz eE | Is the FIRST tab to be filled, here is possible to setup the filament characteristics and the maximal

voltage to be used during the calibration process.

selected in previous tab.

I Is the THIRD tab to be considered, here you can automatically fine tune the maximum filament heating
selected in previous tab.

I Is the LAST tab to be used: the real calibration processor.

EVEN IF THE TABS ARE FREELY SELECTABLE, EVERY CHANGE MADE IN FIRST TREE TABS REQUIRE A
RE-RUN ON LAST TAB STEPS.
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7.3.1 General Data TAB

On Endeavour series of generator be sure to be in WS4 (Direct).
¢: TUBE 1. SMALL FOCUS radio cal.(RCY420 x|
General data | Find MIN | Find W& | Step calbration |

Setto.. Curent
a

STEY heating [A] & 2500 | 2500

MIN heating [4] 5 3.250 3250
WM& heating [4]: 5 4488 4.408
t& voltage [KV]: : 140 140
M curent [maA]: 320
b power [kKiw]: 18.000

Anode speed norrmal

Set

Calibration

General Data TAB
maximum voltage reached during calibration procedure.

presents the main filament characteristic and the

“Set to..” column represents your modification to default data.

“Current” column represents the actual data used in the procedure.

Make your modification then press ﬁ key to let the procedure accept the modified data.

Setta.. Current

STEY heating[8] v 2500 2500 STAND-BY heating current depends on tube characteristic: is the filament
current during Generator ON state outside preparation or emission state.
Read the tube documentation to find out this value. For standard tube, generally is 2,5 Ampere.

3250 3.2580
4.483 4.433

bAIM heating [A]:
k& heating [A]:

LALIE NS

MIN and MAX heating current depends on tube characteristic: is the interval
in which the tube emits, from the minimum permitted for the specified focus to the maximum permitted related to
focus maximum load, calibration anode speed, generator power.

Those value must be find out on tube documentation.

Those values can be automatically adjusted with the steps in following paragraphs.

i e [ ) I 180 MAX voltage is the maximal voltage the procedure will reach during calibration

Be sure to set the correct calibration high voltage to prevent tube discharge (Cold, new, heavy used or damaged
tube can discharge).

THE WINDOWS PRESENTS ALSO THE MAXIMAL POWER TO BE REACHED:
P current [mad); 320
bl pomer [lkh: 18.000

BE SURE OF THE CORRECTNESS and adjust them in tube characteristics as seen in previous chapter

Anode speed noimal Set the anode speed during calibration: if you have an High Speed Starter

Option you can do the calibration steps in High Speed, otherwise in normal speed.

After selected all the parameter press ﬁ key to let the procedure accept the modifications made.

R306.34 - R306.35 - R306.36 Specifications subject to change without notice 1038 Ver ITA Rev K7



7 RADIOGRAPHY CALIBRATION page 45

7.3.2 Minimum Filament Heating Search

General data  Find MIN 1 Find MAX] Step caliblat\on]

Current MIM heating [4] 3250

Find MIM heating data

Heating [4] 3250
kY a0
mé: 1]

The “Flnd MIN,, Tab Calibration Close 0K & Send

F

MIM heating [&4]: 5 3.250 3.250 . General data]
: parameter in Tab

is an instrument to adjust automatically the value input in

Press

key to start using the instrument.

Navigator, after pressing the “find” key sends the calibration data to generator, than, in the information line will
mi0) Ready for <PREP & XRAY>

appear the writing

Press contemporarily the PREPARATION and the EXPOSURE KEY BUTTON and the control console or on the
remote handswitch and let the generator do the rest.

Keep always pressed the PREPARATION and EXPOSURE key until the writing

DONE: Min heating value found
Calibratian Close OK & Send |

will appear on the information line.

NOTE: In case of generator fault, consider the fault, in case of doubt stop the procedure and call Odel technical
service. Before any further operation the first thing to do is resetting the alarm on the control console.
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7.3.3 Maximal Filament Heating Search

i TUBE 1, SMALL FOC x|
General data | Find MIN  Find M&X | Step calibration
Current M heating [A]: | 5300
Find MAX heating data
Heating |4} | 5300

Find
The “Find MAX” Tab S _f= o] | s an instrument to adjust automatically the value input in
i = General data
M heating [&): 5 5.300 5.300 parameter in Tab.
—— | |
Press s key to start using the instrument.

Navigator, after pressing the “find"* key sends the calibration data to generator, than, in the information line will
m0) Ready for <PREP & XRAY>

appear the writing

Press contemporarily the PREPARATION and the EXPOSURE KEY BUTTON on the control console or on the
remote handswitch and let the generator do the rest.

Keep always pressed the PREPARATION and EXPOSURE kely until the writing will appear on the information line

DOMNE: Max heating value found

NOTE: In case of generator fault, consider the fault, in case of doubt stop the procedure and call Odel technical
service. Before any further operation the first thing to do is resetting the alarm on the control console.

7.3.4 Calibration Steps Window

racho ol (CV\20040211_D0F.. £
Giereal dats | Frd MIN | Fird Mict St callnaten |
Shep 0 [2.500 A expusuces dola
0 1 2 83 4 B 6 7T 8 9
Pre.kv Pro.ms Pre. ke ACC. kv Act.mA Act. kW
o

Lotor 0

DONE: Max heating value found

The calibration step window e —o= | ol | s divided in several sections;

Starting from the top:

Step 0 [3.500 A] exposures data . . o
The STEP INFOLINE with Filament Lighting Current

0 1 2 3 4 5 6 7 8 9 The STEP SELECTOR
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Pre.kv Pre.ma Pre.kw Act.kv Act.mA Act.kw
|

< The EXPOSURES SUMMARY window

st | The START STEP key button

Laszt mA: ]
The LAST mA Info Window

The STEP PROGESS semaphore

s0) Ready for <PREF & XBAY> The INFORMATION LINE

Close | OK&Send | o
The Calibration to Generator Key buttons.
In detail:
The calibration process is divided into 10 steps L . 2 £ - 2 £ k £ from the
MIN heating[4 5 3500 || 3800 . MAXhesfing[A} T 5300 | 5300 . previous paragraph.

The single step needs at least 3 radiography to compute the filament lighting coefficients needed to work with the
specific tube.

Those coefficients are stored in ODEL Tube Library for the known tube and are adjusted through the Tube
Calibration Adjustment Process seen in previous chapters.

: : . : sl) Ready for <PBEF & XBAY> o _
Press gt wait for writing in info line then press both

PREPARATION and EMISSION KEY.

NOTE: The anode starts rotating when EMISSION KEY is pressed.

As the first exposure is done, this is what's happening on the window:

Fre.kv Pre.ma Pre.kw act.kv Act.ma Act.kw
410 50 200 471 = 0.33 4

The summary of the first exposure

Last md: 8
The indicator panel turns Yellow.
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Keep the Preparation key and the Exposure key to make further radiography. After 3 exposures have been done
this is the situation:

Fre.kv Pre.ma Pre.kw Act.kv ACt.mA Act.kw

40 50 2.00 41 8 0.35 4
a0 8 Q.40 50 = .45
&0 =) 0. 54 1 =) 0.55

The summary of exposure.

Last mA: | K

The indicator panel turns Yellow with a “K” inside. This means that the calibration
coefficients are being computed.

Keep the Preparation key and the Exposure key to make further radiography.

When:

1) The maximal focus power is reached, or

2) The maximal tube voltage is reached, or

3) The maximal generator power is reached, and

4) at least 3 exposure for the single step are done, then the windows turn this way:

¢ TUBE 1. SHALL x|
General data | Find MIN | Find Max  Step calibration |
Step 0 [3.500 A) expozures data

y

o 1 2 3 4 b 6 7 8 9

Pre.kv Pre.ma Pre.kw Act.kwv Act.mA Act.kw

80 10 0. B0 a1 10 0.81 4

S0 10 0. 90 o1 11 1.00
100 11 1.10 101 11 1.11
110 11 1.21 111 11 1.22
120 11 1.32 121 12 1.45
130 12 1.56 124 11 1.36
140 11 1.54 124 11 1.36

Start Last mé: 11 K

DOMNE: <A B C> coefficients calculated & saved

BTl Close | OK&Send |

Step 1 [3.629 A] exposures data

Now it is possible to select the further step

Press again, then Preparation and Exposure Key...
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Up to the last step to have a good calibration at any power output.

If at any time you get an error, try to understand the error code: tube discharge or other causes, then reset the
alarm on the control consol and go on with the calibration.

AT THE END OF CALIBRATION PROCESS, TO STORE THE DATA IN THE GENERATOR, PRESS

] k. & fend

] Ok & fFend
Repeat the calibration procedure for the Large Focus pressing again AJ key to confirm the data

transmission to the generator.
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