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to the USER
The safety of both patient and operator was a major consideration in
the design and manufacturing of this equipment.
The equipment will function reliably when operated, manteined, and
repaired according to the instructions in this manual. Misuse,
however, could result in hazards to patient, operator and/or
equipment.

CONFORMITY CERTIFICATION
Manufacturer certifies that X-ray generator series PROGRAM is in
accordance to the IEC 601 - 2 - 7 regulation, and it mets all the
requirement asked by tubes or subassemblies that complies with this
regulation, only if controls and requirement are strictly observed and
tubes calibrated in the working range specified by tube manufacturer.





X-RAY DIAGNOSTIC SYSTEMS
MECHANICAL and ELETTRICAL SAFETY

All moveable assemblies and parts of the unit shuold be carefully
operated and routinely inspected according to the Operator and
Maintenance Manuals.
Only properly trained and qualified personnel should have access to
any internal components; before opening any access door be sure
that line disconnesct witch is open.
DO NOT REMOVE the high tension cables from the X-ray tube
housing or high tension generator until main and auxiliary powre
supplies have been disconnected.
Failure to comply with the above may result in hazard to operator,
patient, and/or equipment.

Electrical Grounding Instruction
Equipment when installed must comply IEC 601-2-7 grounding
requirements, it must have a protection ground using a specific
separate ground cable.
The neutral side of the line is not to be considered the heart ground.



X-RAY DIAGNOSTIC SYSTEMS
RADIATION PRECAUTION

X-Rays e Gamma Rays are hazardous to both the operator and
others unless radiation procedures are estabilished and strictly
observed.
the useful and scattered beams can produce serious or fatal bodily
injuries to any persons in the surrounding area if used by unskilled
operator.
Never unnecessarily place any part of your body in the usefull X-ray
beam.
This equipment must be handled only by qualified people and in
accordance with the operating instruction.
Those qualified people both operating or supervisioning to the
operations must know all the procedures and regulations about
radiation hazards.
Failure to observe these warnings may cause serious or fatal bodily
injuries to the operator or those in area
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1 DESCRIPTIONS

1.1 INTRODUCTION

The range of micro controlled generators has been developed to answer
the necessity in conventional radio-diagnostic equipment for the use of
remote control or classic examination tables, as with precision work as
required in Multidirectional Tomography and digital imaging.

Thanks to the programming technique hand operations are reduced to a
minimum.

In the study of the unit, particular consideration has been given to the de-
velopment of a technology for the utilisation by the operator of a simple
and intuitive anatomical programme.

The radiography parameters, liberally adjustable, can be stored by the
operator as an anatomical programme for a rapid work or they may be
treated as in a traditional classic generator.

The PROGRAM US generator increases the cost effectiveness of the in-
stallation being a generator for universal use.
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1.2 TECHNICAL CHARACTERISTICS

The range PROGRAM US comprises four HF power generators.

These generators have the following characteristics:

- Microprocessor control

- Anatomical programming

- Power 50 - 65 - 80 - 100 kW ( continuous from high frequency )

- Automatic main regulation

- Mode of working:
� Anatomical with of without automatic

exposure control
� Manual with or without automatic

exposure control

- Easy parameter adjustment

- Push button unit with soft touch tactile buttons with quick response.

- Free selection of radiography parameters, technique at 1 - 2 - 3 points.

- Pre-indication of radiography time for 2 and 3 point technique.

- Indication of actual exposure time when using the Automatic Exposure
Control ( AEC )

- Indication of the total thermal residual load of the tube.

- Indication of the thermal load of the exposure that is about to be ex-
ecuted.

- Transmission of data from console to the power cabinet with one cable

- Indication of all data on digital instruments or on alphanumerical
fluorescent screen indicator.

- Anatomical programme at seven body levels with five organs and five
projections possible at each level.

(0071-Ver E) C 306.20-C306.25
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1.3 CONFIGURATION

The architecture of the PROGRAM US comprises a control console, a
power cabinet for the electronics and an high tension transformer.

1.4 CONTROL CONSOLE

The Control Console with an extremely tidy display is easy to read and
understand.

All information and selections are indicated either in anatomical or free
technique or with automatic exposure control work for an immediate
reading by the operator via a digital module with luminescent screen, or
via digital instruments.

The positioning of the controls permits easy access to the technique of
the work and agile manipulation.

The acceptance of the command is seen by the operator, by the size
changing of the varied parameters on a display and by LED's on the
touch buttons.

The Console permits all the techniques of working at 1-2-3 points as the
technique with automatic exposure control and pre-fixed anatomical
programmes.

The Console is connected to the microprocessor located in the power
cabinet via one cable carrying the information from the Console.

All the functions are controlled by the microprocessor and during all
phases of work, the operator is informed of the “ status of machine ” in
progress on the luminescent screen.

C 306.20-C306.25 (0071-Ver E)
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1.5 PROGRAMMABLE CHOICE WITH ANATOMICAL TECHNIQUE

Each parameter liberally selectable can be easily stored in the anatomi-
cal programme by the user, permitting a personalised programme.

For the organ picked through the anatomical selection buttons, the pro-
grammed parameters (kV, mA, time, working stations, predisposition for
AEC, X-Ray tube, eventual fluoroscopy, etc. ) are automatically ad-
justed.

These values can be adapted to each patient according to its structure
(normal,lean,strong ) by the proper control.

At any time, the programmed parameters can be corrected on the con-
sole according to the operator decisions.

The programmes available are as follows:

� 7 anatomical levels
� 5 organs for each anatomical level ( 7 x 5 = 35 combinations )
� 5 projections for each organ ( 35 x 5 = 175 combinations )
� 3 kV values for normal,lean and strong person ( 175 x 3 = 525

combinations )

1.6 MANUAL CHOICE ( FREE TECHNIQUE )

A light pressure on the sensitive buttons increases or decreases
the kV - mA - Sec. values.

1.7 AEC AUTOMATIC EXPOSURE CONTROL DEVICE

Selection of the chamber is automatic in accordance with the working
station and preselection of the three fields occurs.

It is possible to store two distinct darkness level depending on the
screens used. There is also the possibility to finely adjust the darkness
depending on the function of the anatomical programme on which work
is taking place.

(0071-Ver E) C 306.20-C306.25
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1.8 SELECTION OF WORKING STATIONS

The selection of the examination accessory is automatically made ac-
cording to the anatomical programme.

The working station can be changed, in free selection status, using keys
( Pos 1, Fig. 1 ).

1.9 mAs PREINDICATION

The time or the mA modification, in free selection status or during the
anatomical programming, changes the mAs value. This can be seen on
the right of the first line of the alphanumerical indicator.

In this way it's always possible to see the actual mAs value during time or
mA change.

1.10 FLUOROSCOPY

The intensity and maximum tension in fluoroscopy are values that are
programmed during installation and depending on the type of tube in-
stalled.

You can have 100 - 110 or 120 kV maximum value.

C 306.20-C306.25 (0071-Ver E)
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1.11 TECHNICAL CHARACTERISTICS

CIRCUIT AND WAVEFORM OF HV continuous from high frequency
PROGRAM HF 50-60-80-100

kW

MAXIMUM OUTPUT 600 mA - 83 kV 50 kW
500 mA - 100 kV 50 kW

800 mA - 81 kV 65 kW
700 mA - 108 kV 65 kW

1000 mA - 80 kV 80 kW
800 mA - 100 kV 80 kW

1250 mA - 80 kV 100 kW
1000 mA - 100 kV 100 kW

FLUOROSCOPY fixed linkage between kV
mA from 50 to 100/110/120kV
(to be decided during the instal-
lation) from 0,5 to 5 mA

RADIOGRAPHY from 40 to 150 kV continuous
regulation

AUTOMATISM A.E.C.
( Automatic Exposure Control )
having max. five chambers

EXPOSURE TIME from 0,002 to 20 s. in 39 values

RATE OF CONSECUTIVE
EXPOSURES 50 per second

X-RAY TUBES
2 fixed or rotating anode
bifocal tubes
(all the range available for
radiodiagnostic)

CONNECTABLE AUX. DEVICES up to five

(0071-Ver E) C 306.20-C306.25
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1.12 IDENTIFICATION CARD

IN CONFORMITY WITH THE STANDARD I.E.C. N. 601 - 2 - 7

MANUFACTURER NAME : Odel Spa Via Sartirana, 12 Monza Italia

MANUFACTURER PRODUCT TRADE NAME: PROGRAM 50 H.F. US

PRODUCT TRADE NAME OF THE DEALER: ___________________

IDENTIFICATION CONSOLE NUMBER: C 306.___ No.______

IDENTIFICATION POWER RACK NUMBER: R 306.40 No.______

IDENTIFICATION HV TRANSFORMER NUMBER: H 900.___ No.______

DATE OF MANUFACTURING: ________________

NOMINAL FEEDING TENSION: 108 A/ 380 V~
(threephase)

NOMINAL FEEDING FREQUENCY: 50 Hz +/- 1 Hz

MAX POWER ABSORBED: apparent power 75 kVA
active power 63 kW

MAX. APPARENT RESISTANCE OF MAIN SUPPLY: 0,20 Ohm

MAIN FUSES ON THE FEEDING LINE: 60 A delayed

GROUND: compulsory

ADMITTED VARIATION OF THE FEEDING TENSION:
+/- 10 %

FEEDING TENSION RANGE
AUTOMATICALLY COMPENSATED: +/- 10 %

MAIN POWER OUTPUT: 50 kW

EQUIPMENT CLASS AND TYPE: Class I Type B

PROTECTION INDEX: IP20

MODE OF OPERATION: cont.
120 kV 5 mA

int.
83 kV 600 mA

100 kV 500 mA
120 kV 400 mA
150 kV 300 mA

C 306.20-C306.25 (0071-Ver E)
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COOLING CONDITION: Console approx. 95 kcal/h
Control Cabinet approx. 930 kcal/h

NOMINAL TUBE VOLTAGE int. mode: 150 kV (300 mA)

NOMINAL TUBE VOLTAGE cont. mode: 120 kV ( 5 mA)

HIGHEST TUBE CURRENT int.mode: 600 mA 83 kV

HIGHEST TUBE CURRENT cont.mode: 5 mA 120 kV

HIGHEST ELECTRICAL POWER: 50 kW, 100 kV 500 mA

PREINDICATED CURRENT-TIME PRODUCT:
60 mAs 60 kV 600 mA 0,1 s
50 mAs 80 kV 500 mA 0,1 s
40 mAs 100 kV 400 mA 0,1 s
30 mAs 133 kV 300 mA 0,1 s
20 mAs 150 kV 200 mA 0,1 s

HIGHEST CURRENT-TIME PRODUCT: 600 mAs hardware interdiction

MINIMUM PREINDICATED CURRENT-TIME PRODUCT:
0,6 mAs 70 kV 600 mA 0,001 s

0,5 mAs 100 kV 500 mA 0,001 s
0,4 mAs 120 kV 400 mA 0,001 s

all combination of current/time are permitted

till 0,4 mAs, lower values are not allowed (software locked)

RADIOGRAPHY MINIMUM TIME WITH AEC: 0,002 s

(0071-Ver E) C 306.20-C306.25
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1.13 IDENTIFICATION CARD

IN CONFORMITY WITH THE STANDARD I.E.C. N. 601 - 2 - 7

MANUFACTURER NAME : Odel Spa Via Sartirana, 12 Monza Italia

MANUFACTURER PRODUCT TRADE NAME: PROGRAM 65 H.F. US

PRODUCT TRADE NAME OF THE DEALER: ____________________

IDENTIFICATION CONSOLE NUMBER: C 306.___ No.______

IDENTIFICATION POWER RACK NUMBER: R 306.41 No.______

IDENTIFICATION HV TRANSFORMER NUMBER: H 900.___ No.______

DATE OF MANUFACTURING: ________________

NOMINAL FEEDING TENSION: 141 A/ 380 V~
(threephase)

NOMINAL FEEDING FREQUENCY: 50 Hz +/- 1 Hz

MAX POWER ABSORBED: apparent power 98 kVA
active power 82 kW

MAX. APPARENT RESISTANCE OF MAIN SUPPLY: 0,20 Ohm

MAIN FUSES ON THE FEEDING LINE: 60 A delayed

GROUND: compulsory

ADMITTED VARIATION OF THE FEEDING TENSION: +/- 10%

FEEDING TENSION RANGE
AUTOMATICALLY COMPENSATED: +/- 10 %

MAIN POWER OUTPUT: 65 kW

EQUIPMENT CLASS AND TYPE: Class I Type B

PROTECTION INDEX: IP20

MODE OF OPERATION: cont.
120 kV 5 mA

int.
81 kV 800 mA
92 kV 700 mA

108 kV 600 mA
130 kV 500 mA
150 kV 400 mA

C 306.20-C306.25 (0071-Ver E)
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COOLING CONDITION: Console approx. 95 kcal/h
Control Cabinet approx. 930 kcal/h

NOMINAL TUBE VOLTAGE int. mode: 150 kV (400 mA)

NOMINAL TUBE VOLTAGE cont. mode: 120 kV ( 5 mA)

NOMINALTUBE CURRENT int.mode: 800 mA 75 kV

NOMINALTUBE CURRENT int.mode: 5 mA 120 kV

HIGHEST ELECTRICAL POWER: 65 kW, 81 kV 800 mA

PREINDICATED CURRENT-TIME PRODUCT:
60 mAs 60 kV 600 mA 0,1 s
50 mAs 80 kV 500 mA 0,1 s
40 mAs 100 kV 400 mA 0,1 s
30 mAs 133 kV 300 mA 0,1 s
20 mAs 150 kV 200 mA 0,1 s

HIGHEST CURRENT-TIME PRODUCT: 600 mAs hardware interdiction

MINIMUM PREINDICATED CURRENT-TIME PRODUCT:
1,6 mAs 70 kV 800 mA 0,002 s
1,4 mAs 70 kV 700 mA 0,002 s

1,2 mAs 100 kV 600 mA 0,002 s
1 mAs 120 kV 500 mA 0,002 s

0,6 mAs 150 kV 300 mA 0,002 s
0'4 mAs 150 kV 200 mA 0,002 s

all combination of current/time are permitted

till 0,4 mAs, lower values are not allowed (software locked)

RADIOGRAPHY MINIMUM TIME WITH AEC: 0,002 s

(0071-Ver E) C 306.20-C306.25
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1.14 IDENTIFICATION CARD

IN CONFORMITY WITH THE STANDARD I.E.C. N. 601 - 2 - 7

MANUFACTURER NAME : Odel Spa Via Sartirana, 12 Monza Italia

MANUFACTURER PRODUCT TRADE NAME: PROGRAM 80 H.F. US

PRODUCT TRADE NAME OF THE DEALER: ____________________

IDENTIFICATION CONSOLE NUMBER: C 306.___ No.______

IDENTIFICATION POWER RACK NUMBER: R 306.42 No.______

IDENTIFICATION HV TRANSFORMER NUMBER: H 900.___ No.______

DATE OF MANUFACTURING: ________________

NOMINAL FEEDING TENSION: 173 A/ 380 V~ (threephase)

NOMINAL FEEDING FREQUENCY: 50 Hz +/- 1 Hz

MAX POWER ABSORBED: apparent power 120 kVA
active power 100 kW

MAX. APPARENT RESISTANCE OF MAIN SUPPLY: 0,20 Ohm

MAIN FUSES ON THE FEEDING LINE: 60 A delayed

GROUND: compulsory

ADMITTED VARIATION OF THE FEEDING TENSION: +/- 10%

FEEDING TENSION RANGE
AUTOMATICALLY COMPENSATED: +/- 10 %

MAIN POWER OUTPUT: 80 kW

EQUIPMENT CLASS AND TYPE: Class I Type B

PROTECTION INDEX: IP20

MODE OF OPERATION: cont.
120 kV 5 mA

int.
80 kV 1000 mA

100 kV 800 mA
114 kV 700 mA
133 kV 600 mA
150 kV 500 mA

C 306.20-C306.25 (0071-Ver E)
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COOLING CONDITION: Console approx. 95 kcal/h
Control Cabinet approx. 930 kcal/h

NOMINAL HT VOLTAGE int. mode: 150 kV (500 mA)

NOMINAL HT VOLTAGE cont. mode: 120 kV ( 5 mA)

NOMINAL TUBE CURRENT int. mode: 1000 mA 80 kV

NOMINAL TUBE CURRENT cont.mode: 5 mA 120 kV

HIGHEST ELECTRICAL POWER: 80 kW, 100 kV 800 mA

PREINDICATED CURRENT-TIME PRODUCT:
60 mAs 60 kV 600 mA 0,1 s
50 mAs 80 kV 500 mA 0,1 s
40 mAs 100 kV 400 mA 0,1 s
30 mAs 133 kV 300 mA 0,1 s
20 mAs 150 kV 200 mA 0,1 s

HIGHEST CURRENT-TIME PRODUCT: 600 mAs hardware interdiction

MINIMUM PREINDICATED CURRENT-TIME PRODUCT:
2,0 mAs 80 kV 1000 mA 0,002 s
1,6 mAs 100 kV 800 mA 0,002 s
1,4 mAs 100 kV 700 mA 0,002 s

1 mAs 100 kV 700 mA 0,002 s
0,6 mAs 150 kV 200 mA 0,002 s
0,4 mAs 150 kV 200 mA 0,002 s

all combination of current/time are permitted

till 0,4 mAs, lower values are not allowed (software locked)

RADIOGRAPHY MINIMUM TIME WITH AEC: 0,002 s
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1.15 IDENTIFICATION CARD

IN CONFORMITY WITH THE STANDARD I.E.C. N. 601 - 2 - 7

MANUFACTURER NAME : Odel Spa Via Sartirana, 12 Monza Italia

MANUFACTURER PRODUCT TRADE NAME: PROGRAM 100 HF US

PRODUCT TRADE NAME OF THE DEALER: ____________________

IDENTIFICATION CONSOLE NUMBER: C 306.___ No.______

IDENTIFICATION POWER RACK NUMBER: R 306.43 No.______

IDENTIFICATION HV TRANSFORMER NUMBER: H 900.___ No.______

DATE OF MANUFACTURING: ________________

NOMINAL FEEDING TENSION: 207 A/ 380 V~
(threephase)

NOMINAL FEEDING FREQUENCY: 50 Hz +/- 1 Hz

MAX POWER ABSORBED: apparent power 150 kVA
active power 125 kW

MAX. APPARENT RESISTANCE OF MAIN SUPPLY: 0,10 Ohm

MAIN FUSES ON THE FEEDING LINE: 80 A delayed

GROUND: compulsory

ADMITTED VARIATION OF THE FEEDING TENSION: +/- 10%

FEEDING TENSION RANGE
AUTOMATICALLY COMPENSATED: +/- 10 %

MAIN POWER OUTPUT: 100 kW

EQUIPMENT CLASS AND TYPE: Class I Type B

PROTECTION INDEX: IP20

MODE OF OPERATION: cont.
120 kV 5 mA

int.
80 kV 1250 mA

100 kV 1000 mA
125 kV 800 mA
140 kV 700 mA
150 kV 600 mA
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COOLING CONDITION: Console approx. 95 kcal/h
Control Cabinet approx. 930 kcal/h

NOMINAL HT VOLTAGE int. mode: 150 kV ( 600 mA )

NOMINAL HT VOLTAGE cont. mode: 120 kV ( 5 mA )

NOMINAL TUBE CURRENT int.mode: 1000 mA 100 kV

NOMINAL TUBE CURRENT cont. mode: 5 mA 120 kV

HIGHEST ELECTRICAL POWER: 100 kW, 100 kV 1000 mA

PREINDICATED CURRENT-TIME PRODUCT:
60 mAs 60 kV 600 mA 0,1 s
50 mAs 80 kV 500 mA 0,1 s
40 mAs 100 kV 400 mA 0,1 s
30 mAs 133 kV 300 mA 0,1 s
20 mAs 150 kV 200 mA 0,1 s

HIGHEST CURRENT-TIME PRODUCT: 600 mAs hardware interdiction

MINIMUM PREINDICATED CURRENT-TIME PRODUCT:
2,5 mAs 80 kV 1250 mA 0,002 s

2,0 mAs 100 kV 1000 mA 0,002 s
1,6 mAs 120 kV 800 mA 0,002 s

1 mAs 150 kV 500 mA 0,002 s
0,6 mAs 150 kV 300 mA 0,002 s
0,4 mAs 150 kV 200 mA 0,002 s

all combination of current/time are permitted

till 0,4 mAs, lower values are not allowed (software locked)

RADIOGRAPHY MINIMUM TIME WITH AEC: 0,002 s
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2 CONTROLS and SIGNALS

2.1 Description Figure 1

1 Organ Selection Keys

2 ON Key

3 OFF Key

4 Projection Selection Keys

5 Luminous Indicator X-Ray Radiography

6 Working Place Selection Keys

7 Digital Indicator kV-Radiography

8 Digital Indicator mA-Radiography

9 Digital Indicator sec-Radiography

10 kV-Radiography Adjustment Keys

11 mA-Radiography Adjustment Keys

12 sec-Radiography Adjustment Keys

13 kV-Radiography Selection Keys for Lean-Normal-Strong Person

14 Focus Selection Keys

15 X-Ray Preparation Radiography Key

16 X-Ray Radiography Exposure Key

17 Keys for the Selection of AEC Chamber Fields

18 Keys for the Selection of AEC Darkness

19 Multi purpose key

20 Key for Selection of AEC Screens

21 Body-Level Seven Luminous Keys

22 Key for Reset of Fluoroscopy-Time

23 Key for Selection of Fluoroscopy High Dose

24 Key for Manual Fluoroscopy Selection

25 Key for Automatic Fluoroscopy Selection
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26 Keys for Adjustment Fluoroscopy kV-mA

27 Digital Time-Fluoroscopy Indicator

28 Digital mA-Fluoroscopy Indicator

29 Digital kV-Fluoroscopy Indicator

30 Reset Alarm Messages Key

31 Luminous X-Ray-Fluoroscopy Indicator

32 Luminous Alpha-Numeric Indicator
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FIGURE 1
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2.2 ON-OFF KEYS

These keys (Pos.2-3 Fig.1) allow the generator to be switched ON or
OFF.
When the generator is ON, if about 60 minutes are elapsed without no
work in fluoroscopy or no one X-Ray preparation made, the switching
OFF of the control console arrives automatically. The switching ON of
the console can be done again by pushing the key ON.
Other events that can cause the automatic switching OFF of the Console
are described at chap.3.1.3.

2.3 ANATOMICAL SELECTION

2.3.1 Body Vertical Level

Selection Keys and indicators (Pos.21 Fig.1)

The vertical body Level is selected trough the seven keys for the seven
available levels. The visualisation of the selected level is made trough
the luminous indicator contained in the selection keys. For each level
the name of five anatomical parts and the name of five different projec-
tions will appear on the alphanumerical indicator (Pos.32 Fig.1).

2.3.2 Organ Selection

Alphanumeric Luminous indicator (Pos.32 Fig.1)

Selection Keys (Pos.1 Fig.1)
The upper line of the alphanumerical indicator is divided in five fields,
each one comprising seven characters.
Each field describes the name or the abbreviation of an organ.
The selected field is visualised in capital letters limited with two brackets.
The selection is made by the push-button on the top of the alphanumeri-
cal indicator.

2.3.3 Projection Selection

Alphanumerical Luminous Indicator (Pos.32 Fig.1)

Selection Keys (Pos.4 Fig.1)
The bottom line of the alphanumerical indicator is divided in five fields
each one consisting of seven characters.
Each field describes the name or the abbreviation of a projection.
The selected field is visualised in capital letters and limited with two
brackets. The selection is made by the push-button on the top of the al-
phanumerical indicator.
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2.3.4 Anatomical Programme Data

The visualisation of the data contained in an anatomical programme
modifies the console control in the following way:

a) Luminous alphanumerical indicator (Pos.32 Fig.1)
We abandon the anatomical format (five organs on the top line and
five projections on the bottom line).
We enter in the new format called DATA composed in such a way:
On the top line, reading from the left appear the name of the organ

previously selected, the name of the examination table to which the
exam is combined with, the number of the tube of that working pla-
ce, the focal spot of the x-ray tube,the selected tube and the nu-
merical value of the time-current product (mAs) of the preadjusted
values.
On the bottom line, reading from the left, will appear the name of
the projection previously selected,the value of the total thermal ac-
tual units cumulated on the anode of the selected X-ray tube, the
value of the thermal unit concerning the exposure being to be
made,and a fifteen character field where is written the status of the
machine or the alarm messages.

b) Luminous kV-radiography indicator (Pos.7 Fig.1)
The kV-radiography value for normal person is indicated, and at the
same time, the luminous indicator placed over the normal person
key (Pos.13 Fig.1) is lit.

c) Luminous mA-radiography indicator (Pos.8 Fig.1)
The mA-radiography value is indicated.

d) Luminous sec-radiography indicator (Pos.9 Fig.1)
The value of the preadjusted time for the exposure is indicated.
If an exposure made with the Automatic Exposure Device (AEC) is
taken into consideration, the indicated value is the maximum safe
time calculated in function of the maximum load of the x-ray tube.
In case of exposure without the AEC utilisation, the indicated time
will be the real one pertaining to this exposure.

e) Automatic Exposure Control (AEC) (Pos.17 - 18 - 20 Fig.1)
The luminous indicators placed over the selection keys of this de-

vice will be lighted only if a chamber is installed on the working sta-
tion selected and if during the anatomical programming the user
decided to utilise the AEC device.

f) Fluoroscopy parameters (Pos.22-23-24-25-26-27-28-29-31 Fig.1)
The keys concerning the fluoroscopy and the luminous indicators
are lighted only if the working station selected is attested to this use
and if during the anatomical programming the user decided to utili-
se the fluoroscopy.
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2.3.5 kV Lean, normal, strong person

Keys (Pos.13 Fig.1)

Luminous Indicator (Pos.7 Fig.1)

When the console is on the Anatomical Procedure, it is possible the kV
radiography value selection by hitting one of the three selection keys.

When the console is on Data Procedure, the kV radiography luminous
indicator shows the value referred to the lit key.

It is enough to push one of the two keys with the indicator off to obtain the
commutation of the kV radiography value and switching on of the indica-
tor of the pushed key.

2.3.6 FOCAL SPOT SELECTION

Keys (Pos.14 Fig.1)

When the console is on the Data Procedure it is possible the focal spot
selection by hitting the proper keys or running the mA value up to twelve
for the small focus or 400 for the large focus.

2.3.7 ALARM RESET

Key (Pos.30 Fig.1)

When the console is on the Data Procedure it is possible to annul an
alarm status by the proper reset key. If the alarm cause still exists, the
console returns in the alarm status again after the reset.
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2.4 FREE TECHNIQUE SELECTION

2.4.1 kV radiography Adjustment

Keys (Pos.10 Fig.1)

Luminous indicator (Pos.7 Fig.1)
Adjustment range from 40 to 150 kV in radiography.
Adjustment steps of one kV.
When the console is on the DATA procedure, the luminous indicator
(Pos.7 Fig.1) shows the kV radiography value for a normal person,then it
is possible to change this value in function of the patient structure. In fact
in the anatomical programme two other values associated to LEAN and
STRONG person are stored.

The keys allowing these selections are:
� lean and strong persons (Pos.13 Fig.1)

There is too the possibility of selecting whatever value ( included on the
range of the possible values) indipendently from the three programmed
values, by operating on the increasing or decreasing value keys (Pos.10
Fig.1) to change the programmed value.
A single touch will change the indicated value of one kV, keeping pushed
the key, the change is speeded up and is stopped when the pressure on
the key is released.
When adjusting the kV radiography values (the ones not programmed),
on the field of the alphanumerical indicator dedicated to the status of the
machine, you will read FREE SELECT.
This writing appears everytime when the stored programmed radio-
graphy parameters are modified.

2.4.2 mA Radiography Adjustment

Keys (Pos.11 Fig.1)

Luminous indicator (Pos.8 Fig.1)
Adjustment range from 8 to 1250 mA for HF 100 kW unit
Adjustment range from 8 to 1000 mA for HF 80 kW unit
Adjustment range from 8 to 800 mA for HF 65 kW unit
Adjustment range from 8 to 600 mA for HF 50 kW unit

The available values on the small focus are:

8 - 12 - 25 - 50 - 75 - 100 - 150 - 200 - 300 mA.

The available values on the large focus are:

25 - 50 - 75 - 100 - 150 - 200 - 300 - 400
500 - 600 50 kV - 700 - 800 60 kV - 1000 80 kW - 1250 100 kWmA

The indication of the selected value is possible when the console is on
the DATA status and it can be read on the luminous indicator (Pos.8
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Fig.1). The first appearing value is the one stored on the anatomical se-
lected programme. This value can be changed by pushing the plus mi-
nus mA keys (Pos.11 Fig.1).
The change of the value is made on the focal spot shown on the top line
of the alpha-numeric indicator (Pos.32 Fig.1) and also to the lit led on the
focus key (Pos.14 Fig.1).
To change from the large focal spot to the small one, you have to select
the 12 mA value pushing the minus mA key radiography.
To change from the small focal spot to the large one, you have to select
the 400 mA radiography value pushing the plus mA key radiography.
It's also possible to change focus by the pressure of the proper key
(Pos.14 Fig.1).

2.4.3 Radiography time Adjustment ( sec.)

Keys (Pos.12 Fig.1)

Luminous Indicator (Pos.9 Fig.1)
The selectable radiography times values are:

0.002 - 0.003 - 0.004 - 0.005 - 0.006 - 0.008
0.010 - 0.012 - 0.016 - 0.020 - 0.025 - 0.030
0.040 - 0.050 - 0.060 - 0.080 - 0.100 - 0.120
0.160 - 0.200 - 0.250 - 0.300 - 0.400 - 0.500
0.600 - 0.800 - 1.000 - 1.200 - 1.600 - 2.000
2.500 - 3.000 - 4.000 - 5.000 - 6.000 - 8.000
10.00 - 15.00 - 20.00 sec.

The change of the stored value in the anatomical programme is made by
pushing the plus minus sec. keys (Pos.12 Fig.1).
The indication of the selected value is read on the digital sec. indicator
(Pos.9 Fig.1).

2.4.4 Working Station Selection

Keys (Pos.6 Fig.1)

It is possible to change the working station keeping constant the radio-
graphy parameters, if wished. The change can be done when the conso-
le is in the free technique status by operating on the key changing the
working station. Every key has associated the five auxiliary units, and
the name of the selected accessory is shown on the top line of the al-
pha-numerical indicator.

2.4.5 Alarm Message Reset .

Key (Pos.30 Fig.1).
This key is active during an alarm status and it is used to reset this mes-
sage, so that you can proceed to a new selection or new attempts of re-
setting.
The alarm message is certified by a message on the right field of the
bottom line of the alphanumerical indicator and by an intermittent buzzer
sound.
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2.5 AUTOMATIC EXPOSURE CONTROL AEC

2.5.1 General Description

The automatic exposure device (AEC) controls the radiation dose during
an exposure and then determinates the time of the exposure itself so
that the film darkness is constant.
This device is optional, nevertheless the control keys are present on the
console even when the AEC device is not mounted.
When an anatomical programme, where is possible to utilise the AEC
device, has been selected and the console has been commuted on
DATA procedure, the luminous indicators placed over the following keys
must be lighted:

� FIELDS (Pos.17 Fig.1) - 3 keys - at least one indicator must
be lighted

� DARKNESS (Pos.18 Fig.1) - 2 keys - plus / minus one indicator
only lighted

� RESET (Pos.30 Fig.1) - 1 key - not lighted
� SCREENS (Pos.20 Fig.1) - 3 keys - one only lighted (the one

selected)

The radiography time shown on the sec.indicator (Pos.9 Fig.1) is not the
one stored on the anatomical programme but it is the maximum allowed
by the limit load of the X-Ray tube focal spot where the work is done.
This radiography time is utilised as a maximum time if the automatic de-
vice does not receive a enough X-Ray dose.
In this case when the limit time has expired, the luminous indicator pla-
ced on the reset time will be lighted (Pos.30 Fig.1) and an acoustic
intermittent signal is on.

To proceed to make a new adjustment on the control console, you have
to push the RESET key (Pos.30 Fig.1).This operation certifies that the
operator is informed of the faulty exposure.

2.5.2 Fields Selection

Three keys (Pos.17 Fig.1) with their own luminous indicators placed on
the key itself.
The lighted luminous indicator means that the field measuring the radia-
tion has been selected.
A pressure on the key selects the field if it was not previously se-
lected,and a pressure on the key of a field already selected disconnect it
(switches off it).
The selection of the dominant Left-Central-Right or whatever possible
combination depends on the anatomical part you wish to expose.
The field or the combination of the fields can be stored in every anatomi-
cal programme.The imperative necessary condition is that the working
station to which the programme is joined should have an exposure
chamber.
The switching off of all the three field luminous indicator causes the

complete disconnection of the automatic exposure device and the return
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to the work having the fixed exposure time. This time is stored on the
anatomical programme and shown at (Pos.9 Fig.1).

2.5.3 Screen Selection

Three keys (Pos.20 Fig.1) with their own luminous indicators placed on
the same keys.
The key is active when the luminous indicator is lighted.
One only of the three keys is active because the pressure on the not ac-
tive key will disconnect the previously active key and activate the pushed
key.
The function of these three keys is the one of adapting the sensibility of
the automatic exposure device to the three types of different screens.
During the installation the adjustment of the sensibility joined to the three
keys is made in function of the type of the screen used by the user,typi-
cally, at the left key identified by the small square we give a high sensibi-
lity value for use with rare heart screens and at the right key we give the
sensibility value for the high definition screens that are notoriously
slower and then needing higher doses.
These keys are moreover utilised to switch on the automatic exposure

device if it has been switched off by the disconnection of the three mea-
suring field, or if an anatomical programme has been selected where the
device has been not appositively selected while the working station has
been programmed for it.

2.5.4 Darkness selection

Keys and luminous indicators (Pos.18 Fig.1)
At the commutation of the console from the ANATOMICAL to the DATA
procedure one of the seven luminous indicators placed over the two
adjustment keys, will light. This arrives only if the anatomical program-
me foresees the use of the automatic exposure device.
By lack of adjustments already made, the luminous indicator lighted will
be the central one.
When the luminous indicator lighted is the central one the automatic ex-
posure device works with a medium sensibility, that is with the installa-
tion value.
If during the work a darkness variation of the film should arrive due to the
different conditions of the developing machine, you can adjust the AEC
sensibility to obtain the wished darkness.
Every pressure on the MINUS key makes the indicator light to run to the
left and this means a reduction of the exposure time with a consequent
darkness reduction.
Every pressure on the PLUS key makes the indicator light to run to the
right and this means an increase of the exposure time with a consequent
darkness increase.
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2.5.5 Darkness adjustment of the anatomical programme

For each anatomical programme it is possible the adjustment of the AEC
sensibility.
The instructions to perform these changes are explained at the chapter
3.4 Anatomical Programmes changes.

2.5.6 Faulty exposure reset

If, at the end of an exposure made with the AEC device, the internal con-
sole buzzer sounds intermittently and at the same time on the field dedi-
cated to the alarm message of the luminous alphanumerical indicator is
written MAX AEC TIME, it means that the exposure time has been cut by
the timer and not by the AEC device.
In this case the operator must understand why it arrived and provide to
the necessary actions.
The cause of this alarm is due to the fact that a too reduced radiation
dose has been received by the ionisation chamber.
To proceed to new selections on the console the alarm status must be
reset by pushing the Pos.30 Fig.1 key.

2.6 X-RAY PUSHBUTTON

The X-Ray push-button has two keys : (Pos.15-16 Fig.1)

First key - PREPARATION
After a delay of 1,5 sec from its action the unit is ready for an exposure.
During this delay the heating filament reaches its emission temperature
in function of the current value (mA) selected, the anode is launched into
rotation to reach the required speed of 2800 or 8500 revolutions per mi-
nute,and the tension that determines the kV value during the exposure is
selected.
To confirm that all above said arrived in a correct way on the luminous
alphanumericalal indicator message field must be written (READY - X-
RAY)

Second key: X-RAY RADIOGRAPHY
The action of this second key allows the X-Ray exposure to be made im-
mediately if it arrives on the READY - X-RAY procedure.
If both keys are pushed at the same time, the exposure takes place after
a 1.5 sec delay.
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2.7 ANATOMICAL PROGRAMMES CHANGE KEY

Key switch (Placed on the console base)

This key has two positions:
0 position for normal work
1 position to modify the anatomical programmes

The 1 position, that is the modification of the anatomical programs, is ac-
cepted only when the console is in the ANATOMICAL procedure.

The description of the programmes modification is made in the chapter
3.4

2.8 FLUOROSCOPY

2.8.1 General information

The work of the unit in fluoroscopy is subjected to the following condi-
tion:

� the anatomical selected programme allows the fluoroscopy work.

2.8.2 kV-mA Adjustment

Plus minus Keys (Pos.26 Fig.1)
In fluoroscopy the mA and kV values are simultaneously adjusted.
In normal condition work trough the keys � kV/mA you operate on the kV
and mA values. When activating the high dose function key (Pos.23 Fig.
1,) it is possible to attend to the high dose fluoroscopy values.

2.8.3 Manual-Automatic Adjustment

Selections keys (Pos.24-25 Fig.1)
To utilise the plus and minus � kV-mA keys it is necessary to be on Data
Procedure and to have selected an anatomical programme where the
fluoroscopy is foreseen and have selected too the MANUAL adjustment.
The confirmation that the manual adjustment has been selected is given
by the lighting of the luminous indicator over the key.
The manual selection being active,you can pass to the automatic

adjustment by pushing the apposite key, in this case the luminous indi-
cator is switched off and the automatic fluoroscopy indicator will light.
The procedure of automatic fluoroscopy enables the � kV-mA keys and
only increase or decrease signals arriving from the automatic device will
be accepted.

2.8.4 High Dose

Key (Pos.23 Fig.1)
When activating the high dose function key (Pos.23 Fig.1) it is possible
to have access in the high dose fluoroscopy field.
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2.8.5 Fluoroscopy Time

Luminous numerical indicator (Pos.27 Fig.1)

Reset key (Pos.22 Fig.1)
The totalisator system of the real fluoro time can be selected between
two ways having two different time limits.

The two time limits are the following:
� 5 minutes
� 90 minutes

Their selection can be made during the phase CONFIGURATION OF
THE WORKING STATION and can be executed by the installation engi-
neer.
5 minutes limit time means that when 4 minutes and 30 seconds of total
fluoroscopy time has past, an acoustic indicator will sound intermittently
and when the 5 minutes time has been reached, the fluoroscopy is auto-
matically cut out. The acoustic indicator stays on up to when the fluoro
request is in force.

If the fluoroscopy is requested again without resetting the time, only the
acoustic indicator will sound.
The reset time key (Pos.22 Fig.1) is active at every totalled time period (
from 0,01 to 5,00 minutes ) both during fluoroscopy and during the stand
by.
90 minutes limit time means that every 5 minutes we have an acoustic
signal lasting for 30 seconds and the cut out of the fluoroscopy arrives
only at the expiring of the 90 minutes.
The acoustic signal lasting for 30 seconds arrive 30 seconds before the
expiring of each 5 minutes period and it can be reset during fluoroscopy
by pushing the proper key (Pos.22 Fig.1).

The total fluoroscopy time (from 0,01 to 90 minutes) can be always reset
under the condition that the generator is in stand by procedure.

2.8.6 X-Ray Exposure indicator

Yellow luminous Indicator (Pos.31 Fig.1)

The switching on of this indicator declares the presence of the console in
the X-RAY FLUOROSCOPY procedure with emission of X-Rays from
the tube involved in this specific work.

2.9 ALPHA-NUMERICAL INDICATOR

Luminous indicator (Pos.32 Fig.1)

This indicator is composed by two superimposed lines having 40 cha-
racters each. The indicator shows all the information concerning the va-
lues and the selections during every phase of generator work.

Values not shown are the ones provided with digital dedicated indica-
tors.
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2.9.1 Warning at the switching on.

At the unit switching on, the alphanumerical indicator shows for a deter-
mined time the following message:

WARNING: The unit can be dangerous both to the patient and the ope-
rator if the safety data and the operative instructions are not observed.

This means that the following risks are present:

RADIATION HAZARDS

It is dangerous for any person to operate this equipment without having
appropriate training which have included instruction in the means for
using X-Ray radiation without hazard to patient, user and surroundings.
The purpose of these instructions is to inform the user about the techni-
cal functioning of the equipment for the intended purpose(s);they do not
cover any aspects of radiation protection or other aspects of safety rela-
ting to the application of the equipment.
The user must be aware of all regulations and requirements that may be
applicable governing the installation and use of equipment producing io-
nising radiation for medical purpose.

ELECTRIC SHOCK HAZARD

Do not remove any high voltage cable connection to an X-Ray tube.
Note also that such a cable may retain an electric charge or be con-
nected to other components retaining a charge after the equipment has
been switched off.
Do not remove any covers or panels giving access to live parts.
Any cover requiring the use of a tool for its removal can be assumed to
be in this category.

EXPLOSION HAZARD

This equipment is not classified as anaesthetic proof and may ignite
flammable anaesthetics.
Flammable agents used for skin cleaning or disinfectant may also pro-
duce an explosion hazard..

HEALTH & SAFETY AT WORK

All the equipment manufactured and supplied by this Company has
been tested and examined to ensure as far as is reasonably practicab-
le,that it safe and without undue risk to the health when properly used.
The condition under which our equipment will operate safely and without
undue risk to health are specified in our Operating Instructions and
users should ensure that they fully understand the technical conditions
regarding safe operating of the equipment and are conversant with and
observe regulations and codes of practice which relate to X-Ray
equipment.

It is also the duty of the employer to ensure that this employees fully un-
derstand the regulation and operating instructions.
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2.9.2 Anatomical procedure

Control console is on the anatomical procedure when the alphanumeri-
cal luminous indicator shows on the upper line five names of anatomical
organs and in the bottom line the name of five different projections.
You enter this procedure by pushing one key of the Anatomical vertical
keys (Pos.21 Fig.1) or automatically when the unit is switched on after
the SWITCHING ON WARNINGS.
In this procedure you can make the anatomical selection. The selection
vertical keys (Pos.21 Fig.1) allow the choice of one of the seven levels
where the body is divided in.
In each level five organs and five projection are stored.
The upper keys (Pos.1 Fig.1) allow the choice of one of the five organs,
the down keys (Pos.4 Fig.1) allow the choice of the projection.
The selected organ and projection appear in capital letters.

2.9.3 Data procedure

The control console is in DATA procedure when the alphanumerical indi-
cator gives the following information:

Upper line

� name of anatomical part
� name of the working station
� number of the X-Ray tube
� X-Ray tube focal spot
� mAs value preindication

Bottom line

� name of the projection
� total anode thermal units
� thermal units of the exposure in progress
� 14 character message field

The digital radiography indicators show the values stored in the anato-
mical programme. The digital fluoroscopy indicators show the value of
the last made fluoro. The fluoro values are shown only if the present
anatomical programme foresees fluoro work.
You enter this procedure performing the following action:

Request for RADIOGRAPHY PREPARATION
Request for FLUOROSCOPY

In this procedure the key for the selection of the radiography parameters
are active under the condition that fluoroscopy or radiography prepara-
tion are not on. The keys for the selection of the fluoroscopy parameters
are active and are de-activated only during the radiography preparation.
The exit of the console from the DATA procedure is done by pushing one
of the vertical anatomical selection (Pos.21 Fig.1)key.
The selection made by one of the body level key gives the possibility of
the choice of an anatomical programme.
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3 OPERATIONS

3.1 SWITCHING ON

3.1.1 Switching on

Key (Pos.2 Fig.1)

A pressure of this key switches on the unit if the main supply is con-
nected to the generator.
After a 5 sec. delay from the pressure of the key, on the alphanumerical
luminous indicator will appear the warning message and then the control
console will change into the anatomical procedure.
The switching on again of the unit is possible only after five seconds, if
this condition is not satisfied it turns off automatically.

3.1.2 Switching off

Key (Pos.3 Fig.1)

A pressure of this key switches off the unit.

3.1.3 Automatic switching off

The unit can be switched off automatically if the following conditions arri-
ve.
During the stand by status there are three conditions:

a) Lack of one of the three feeding phases

b) Inversion of the cyclic ways of the feeding phases

c) Stand by grater than one hour without that a fluoroscopy or radio-
graphy preparation has been called.

During the status of radiography preparation and x-ray exposure the
automatic switching off conditions are the following:

a) X-Ray tube filament current overload

b) Radiography current overload

c) Radiography time overepassing the preadjusted one

After the automatic unit switching off, it is sufficient to switch on the unit
again by the Switch on key.
Should the automatic switching off be constant, it is better to stop the ac-
tion of switching on and call for the technical service.
In this case it is better not to disconnect the feeding line (wall manual or
automatic remote switch ) so that the unit can store the cause of the mal-
function making easier to the technical service its work.
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3.2 RADIOGRAPHY

3.2.1 Anatomical Selection

1) By the switching on key (Pos.2 Fig.1) switch on the unit and wait for
5 seconds that the console enter the anatomical procedure.

2) By the vertical anatomical selection keys (Pos.21 Fig.1) select the
body level.

3) By the anatomical part selection keys (Pos.1 Fig.1) select one of the
five options.

4) By the projection selection keys (Pos.4 Fig.1) select one of the five
options.

5) If there is the certainty that the data stored in that anatomical pro-
gramme do not need any change, you can proceed to the x-ray re-
quest without further selections.

6) In a doubtful situation or if you wish to select a different kV value for
lean or strong person,you have to push the kV lean or kV strong
person key (Pos.13 Fig.1).
When this choice has been done you can proceed for the x-ray ra-
diography request.

3.2.2 Anatomical selection with AEC

1) By the switching on key (Pos.2 Fig.1) switch on the unit and wait for
5 seconds that the console enter trough the anatomical procedure.

2) By the vertical anatomical selection keys (Pos.21 Fig.1) select the
body level.

3) By the anatomical part selection key (Pos.1 Fig.1) select one of the
five options.

4) By the projection selection keys (Pos.4 Fig.1) select one of the five
options.

5) If there is the certainty that the data stored in that anatomical pro-
gramme do not need any change you can proceed to the x-ray re-
quest without further selections.

6) In a doubtful situation or if you wish to select a different kV value for
lean or strong person,you have to push the kV lean or kV strong
person key (Pos.13 Fig.1).

7) Being the console in the DATA status it is possible to proceed to the
change of the parameters of the automatic exposure device (AEC).
More in detail to the change of the darkness (see 2.4.4), to the se-
lection of a new dominant (see 2.4.2) or to the change of the scre-
ens (see 2.4.3).
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Or simply to the temporary exclusion of the AEC device (see 2.4.2
for the temporary switching off and 2.4.3 for the eventual switching
on without exit from the anatomical programme).
When this choice is done you can proceed for the x-ray radio-
graphy request.

3.2.3 Free Technique

1) By the switching on key (Pos.2 Fig.1) switch on the unit and wait for
5 seconds that the console enter the anatomical procedure.

2) By the vertical anatomical selection keys (Pos.21 Fig.1) select the
body level.

3) By the anatomical part selection keys (Pos.1 Fig.1) select one of the
five options.

4) By the projection selection keys (Pos.4 Fig.1) select one of the five
options.

5) In this status it is possible to read on the apposite luminous indica-
tors the values of the radiography parameters stored in the anato-
mical programme.
By the keys in Pos. 10 - 11 - 12 of Fig.1 it is possible to make the
wished changes.
You can make a selection of the working place using the keys
Pos.6 Fig. 1.
When even if only one value has been changed, on the luminous
alphanumerical indicator (Pos.32 Fig.1) appears the writing:

FREE TECHNIQUE.

6) After a time less than 0,5 sec on the alpha-numerical luminous indi-
cator message side, if the new chosen parameters are compatible,
will be present the writing:

READY - PREP

or the cause of not acceptance of the x-ray preparation request will
be shown.
This calculation and messages situation is obtained not only
pushing the ENTER key but even with a request of X-RAY PREPA-
RATION.
If the writing READY - PREPARATION does not appear but an
alarm message is shown, automatically the control console blocks
itself and an acoustic signal sounds.
This force the operator to notice on the console the cause of this
alarm and then to proceed to new choices it is necessary to push
the reset key (Pos.30 Fig.1).
For the description of the Alarm Messages see at chapter 3.5.
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3.2.4 Free technique with AEC

1) By the switching on key (Pos.2 Fig.1) switch on the unit and wait for
5 seconds that the console enter the anatomical procedure.

2) By the vertical anatomical selection keys (Pos.21 Fig.1) select the
body level.

3) By the anatomical part selection keys (Pos.1 Fig.1) select one of the
five options.

4) By the projection selection keys (Pos.4 Fig.1) select one of the five
options.

5) In this status you can read on the luminous indicators the values of
the radiography parameters stored on the anatomical programme.
By the keys pos. 10 - 11 Fig.1 you can do the wished changes.
You can make, also, the selection of the working place using keys
Pos.6 Fig. 1.
When even if only one value has been changed, on the luminous
alphanumerical indicator (Pos.32 Fig.1) appears the writing:

FREE SELECT.

6) Being the console in DATA procedure,it is possible to proceed to the
change of the AEC parameters.
More in detail to the change of the darkness (see 2.4.4),to the se-
lections of the new fields (see 2.4.2) or to the changes of the scre-
ens (see 2.4.3) or simply to the temporary exclusion of the AEC
device (see 2.4.2 for the temporary switching of and 2.4.3 for the
switching on again) without exiting from the anatomical program-
me.

7) After a time less than 0,5 sec on the alpha-numerical luminous indi-
cator message side, if the new chosen parameters are compatible,
will be present the writing:

READY FOR PREPARATION

or the cause of not acceptance of the x-ray preparation request will
be shown.
This calculation and messages situation is obtained not only
pushing the ENTER key but even with a request of X-RAY PREPA-
RATION.
If the writing READY FOR PREPARATION does not appear but an
alarm message is shown, automatically the control console blocks
itself and an acoustic signal sounds.
This force the operator to notice on the console the cause of this
alarm and then to proceed to new choices it is necessary to push
the reset key (Pos.30 Fig.1).
For the Alarm Messages description, see paragraph 3.5.
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3.3 FLUOROSCOPY

3.3.1 Manual - Automatic Adjustment

1) By the switching on key (Pos.2 Fig.1) switch on the unit and wait for
5 seconds that the console enter the anatomical procedure.

2) By the vertical anatomical selection keys (Pos.21 Fig.1) select the
body level.

3) By the anatomical part selection keys (Pos.1 Fig.1) select one of the
five options.

4) By the projection selection keys (Pos.4 Fig.1) select one of the five
options.

5) If there is the certainty that the stored data in this anatomical pro-
gramme do not need any change, you can proceed to the request
for x-ray fluoroscopy without further selections.

Doing that the console changes automatically to the DATA proce-
dure and the automatic adjustment of fluoroscopy parameters (kV-
mA) will be in force.
Then the values of kV-mA parameters are adjusted from the auto-
matic brightness device of the imagine intensifier.

In this case the kV-mA keys (Pos.26 Fig.1) are not active.

The introduction of the automatic adjustment is be done automati-
cally only if the Imagine Intensifier is supplied with this device, ot-
herwise the manual technique is selected automatically with an
average value of 80 kV or with the last adjusted value.

If the start of fluoroscopy is made automatically by the automatic
adjustment device, it is possible in any case by releasing the fluoro-
scopy, to pass to the manual adjustment by pushing the MANUAL
key (Pos.24 Fig.1).
The AUTOMATIC or MANUAL procedure will be confirmed from the
lighting of the relative luminous key indicator.
On the manual adjustment procedure the � kV-mA keys (Pos.26
Fig.1) (See par. 2.7.2, pag. 31) are active.
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3.4 CHANGE OF THE ANATOMICAL PROGRAMMES

1) By the switching on key (Pos.2 Fig.1) switch on the unit and wait for
5 seconds that the console enter the anatomical procedure.

2) Turn the key switch (placed on the console) from position ZERO to
position ONE. On the luminous alphanumerical indicator for a few
seconds is shown the writing:

CHANGE PROGRAMS

then the indicator will revert to the anatomical procedure.

3) In this status the three anatomical selections groups are active
(Pos. 21-1-4 Fig.1)
Trough the keys for the anatomical vertical selection (Pos.21 Fig.1)
select the body level.
Trough the anatomical selection keys (Pos.1 Fig.1) select one of
the five organs.
Trough the projections selection keys (Pos.4 Fig.1) select one of
the five projections.

4) On the left side of the alpha numerical top line is shown the writing:

ORGAN TUBE

1220

PROJECTION DIGITAL

064

This written text and the future one is function of the programme
being modified. The selection of the organ name is made by the
keys (Pos. 1 Keys n.4 and 5 Fig.1) running forward and backward
the content of the vocabulary.
The selection of the projection name is made by the keys (Pos.4
Keys n.9 and 10 Fig.1) running forward and backward the content
of the vocabulary.

5) When this above written phase is ended, please confirm the selec-
tion by pushing >5R key (Pos.23 Fig.1); the alpha-numerical indica-
tor will be modified as follows ( if the confirmation is made trough
the triangular key (Pos.19,Fig.1) the content of the Programme is
erased):
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TUBE 1 DIGITAL RA T1 LF PRE

mAs 10,0

DIGITAL kHUT kHU 6 AEC

Sens xxx

The control console is now in a similar situation as the one in DATA
mode, so it is possible to modify all radiography parameters, and to
clear or not the Fluoroscopy or theAEC, while the X-Ray prepara-
tion and X-Ray exposure keys with the Fluoroscopy footswitch are
inhibited .
On the Radiography numerical display are shown the kV values as-
sociated to the selected person (Pos13,Fig.1) as for mA and Time
values. On the Fluoroscopy display are shown the Fluoro default
values,if fluoro has been entered on the work station and into the
selected programme.
It is possible to store the data shown on the control console by the
key >5R (Pos.23, Fig.1); in this situation the >5R push-button has
the function as for the enter key. It is possible in every moment to
exit from the anatomical programming procedure without storing
the entered data by turning the key on vertical position.

Lean, normal, large kV adjustment

On the kV red numeric display (Pos.7 Fig.1) is shown the kV value
of the selected person (the selected person push button has its led
lit) (Pos.13 Fig.1); Using � kV it is possible to change to a new va-
lue. To each person it is possible to associate a different kV value.
At the start up of the programme, the kV value shown, is the one of
the normal person, then trough the person size selection keys
(Pos.13,Fig.1) you can visualise and then to change if wished the
kV value relating to the three person size.

mA radiography adjustment

It is possible to change the mA value on the anatomical programme
trough the � mA Keys (Pos.11,Fig.1)
The range of the mA RADIOGRAPHY values that can be selected
is:

SMALL FOCUS

0008 - 0012 - 0025 - 0050 - 0075 - 0100 - 0150 - 0200 -
0300

LARGE FOCUS

25- 50- 75 - 100 - 150 - 200 - 300 - 400 - 500 - 600 50 kW
700 - 800 60 kW - 1000 80 kW - 1250 100 kW mA

The above mentioned values are given in a four-figure number and
are selected by the � mA keys (Pos.11 Fig.1).
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The selection of the focus for the values 25 - 50 - 75 100 - 150 -
200 - 300 mA, common to both focus (small and large), is made ar-
riving from 12 mA if you wish that these values belong to the
SMALL FOCUS or arriving from 400 mA if you wish that they be-
long to the LARGE FOCUSor simply pushing the proper keys
(Pos.14, Fig.1).
The focus selection is shown on the upper line of the alphanumeri-
cal display (Pos.32,Fig.1) by the FS or FL writing, and also by the
led lit on the push-button of the selected one focus.

Time radiography adjustment

It is possible to select the new time value on the anatomical pro-
gramme trough the � sec keys (Pos.12,Fig.1)

At every time change in the alpha-numerical indicator also the mAs
value preindication (upper line at left) and the kHU value are reset;
it is possible, in this way, to choose the time in relation of preindica-
ted mAs value. The range of the RADIOGRAPHY times is the fol-
lowing:

0.002 - 0.003 - 0.004 - 0.005 - 0.006 - 0.008
0.010 - 0.012 - 0.016 - 0.020 - 0.025 - 0.030
0.040 - 0.050 - 0.060 - 0.080 - 0.100 - 0.120
0.160 - 0.200 - 0.250 - 0.300 - 0.400 - 0.500
0.600 - 0.800 - 1.000 - 1.200 - 1.600 - 2.000
2.500 - 3.000 - 4.000 - 5.000 - 6.000 - 8.000
10.00 - 15.00 - 20.00 sec.

The indication is given in milliseconds up to 8 sec.; Indication is gi-
ven in seconds for the times 10 - 15 - 20 seconds.

When selecting these values you must consider the product TIME -
mA. This product must not overpass the 600 mAs value.

The value of RADIOGRAPHY TIME here selected is the real Time
value when the AUTOMATIC EXPOSURE CONTROL AEC device
is not on use. When the AEC is in use, the value of the limit time is
calculated by the computer in function of the power of the X-RAY
TUBE used.

Work station selection

Using the work station push-button (Pos.6 Fig.1) it is possible to
couple the anatomical programme with the wished work station.
For this installation the given configuration is the following:
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WORKING EXAMINATION TUBE
STATION TABLE NUMBER

1

——————————————————————————————-

2

——————————————————————————————-

3

——————————————————————————————-

4

——————————————————————————————-

5

——————————————————————————————-

When the selection is made, immediately the name of the EXAMI-
NATION TABLE changes and the selected name is shown together
with the tube number to which the new examination table has been
associated.The led placed on the work station selected key is lit
too.

Expomat parameters

If the work station is complete with the Automatic Exposure Devi-
ce, You can activate it by using the screen pushbuttons
(Pos.20,Fig.1), for the selected anatomical programme you are
changing.

If you wish, even if there is a ionisation chamber installed in this
Work Station, for this particular Anatomical Programme to not utili-
se the AEC, it is sufficient to exclude all the three
fields.(Pos.17,fig.1)to obtain it.

If the AEC has been selected, it is possible to modify its sensibili-
ty.The associated value to it is shown on the bottom line of the al-
pha-numerical indicator;this value can be modified by the �

sensibility keys (Pos.18,Fig.1) and the value it can assume is
within 020 and 300.

The figure 100 shows that the coefficient of variation of the SENSI-
BILITY from the base reference adjustment of the considered
CHAMBER is 1, that is the BASE CHAMBER SENSIBILITY. This
value can be modified between 020 and 300. The 020 value means
that the SENSIBILITY has been reduced to 1/5 from the base sen-
sibility of the chamber (100/5 = 20). Then the radiography time will
be increased and the darkness too. The 300 value means that the
SENSIBILITY has increased three times the base sensibility of the
chamber. Then the radiography time will be cut and the darkness
will decrease.

Fluoro activation

If the selected work station has associated the possibility of making
Fluoroscopy, You can,using the Automatic Fluoro push-button
(Pos.25,Fig.1), enter the Fluoroscopy in the selected anatomical
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programme.

Should you not need the FLUOROSCOPY possibility in this ANA-
TOMICAL PROGRAMME, push the AUTOMATIC key and immedi-
ately the two digital indicators of FLUOROSCOPY will switch off.

6) At the end, when you are sure that all the parameters are correctly
selected and you wish store them , push the 5R> push-button
(Pos.23 Fig.1); doing that the anatomical programme is stored.
During the data storing on the alpha numerical indicator it appears
the writing:

Please Wait

The end of parameters storing is signalled by a buzzer.
Then the selection of a new ANATOMICAL PROGRAMME is pro-
posed to start a new programme change. Now you can proceed to
a further modification or, by turning the key in vertical position, to
revert to the normal work.
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3.5 ALARM MESSAGES

3.5.1 General information

The messages that are shown on the alpha numerical indicator are
three types:informative,indicative and alarming.They represent the
status where the unit is located in that very moment.

We define as:
a) INDICATIONS, the messages that do not generate any alarm,they

represent the status where the unit is during its normal operation.
b) information,the messages that require a manual or automatic action

to reset the normal work conditions.Generally this is due to a
wrong selection or wrong manoeuvre of the user,then it is sufficient
to remove the cause and proceed to further operations.

c) ALARMS , the messages that need a reset action to settle again the
normal work conditions. Generally this is due to a faulty working of
the unit, then after the reset, it is possible to continue.

If the alarm cause stays, you have to call the technical service.

3.5.2 INDICATION MESSAGES

We define as INDICATIONS the messages that allow the operator to un-
derstand in which status of procedure the generator is. They are:

(FREE SELECT) Free technique adjustment
It is a static condition advising that the x-ray
parameters at present visualised are not a
part of an anatomical programme but they are
the result of further adjustments.

(READY-PREP.) Ready for x-ray preparation
It is a static condition advising that the x-ray
parameters at present visualised have been
checked and that the exposure is possible.
This status can be abandoned too by pres-
sing one push button concerning the anatomi-
cal selection (Pos.21,Fig.1)or by a change of
the radiography parameters (kV - mA - sec).

(PREPARATION) Preparation in progress
It is a dynamic condition lasting 1,5 or max
3,0 seconds.
From this status you proceed to the condition
of Ready for X-Ray (READY - X-RAY) or to a
condition of alarm, or to an alarm.

(READY EXPOSURE) Ready for radiography x-Ray exposure
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It is a static condition where the user is advi-
sed that all is ready for a prompt x-ray expo-
sure. The unit is waiting for the signal arriving
by pushing of the exposure button.

(POTTER ACTIVE) Potter call
It is a dynamic short time condition where the
Potter has been energised by the generator
and its reply is waited to start the x-ray expo-
sures. This dynamic condition can revert in a
static one if the Potter, for any reason, does
not give the signal to the generator that it is in
a position to accept the exposure.

(X-RAY) X-Ray on
It is a dynamic condition of x-ray exposure.
Exit from this condition is given by the fol-
lowing causes:
a) natural time end of the exposure
b) time end of the exposure caused by an

automatic exposure device
c) exposure key release from the user
d) automatic cut-off explained from the alarm
messages

(END RAD EXPOS.) X-Ray exposure end
It is a condition lasting up to the moment that
user keep pushed the x-ray push-button, pro-
vided that the exposure is normally ended for
the expiring of the prefixed time or by the pro-
per and correct work of the automatic exposu-
re device (AEC).

(FLUORO START) Fluoro X-Ray preparation start

(FLUOROCONTaut) Fluoro X-Ray on with kV-mA automatic
adjustment. It is the condition of x-ray
fluoroscopy in progress with automatic
adjustment selection.

(FLUOROCONTman) Fluoro X-Ray on with kV-mA manual
adjustment

It is the condition of x-ray fluoroscopy in pro-
gress with manual adjustment selection.00

(FLUORO PULSaut) Pulse fluoro X-Ray on with kV-mA automatic
adjustment
It is the condition of x-ray fluoroscopy in pro-
gress with automatic adjustment selection.

(FLUORO PULSman) Pulse fluoro X-Ray on with kV-mA manual
adjustment
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3.5.2 INFORMATION MESSAGES

The messages that belong to this family are :

[kV TOO HIGH] Wrong radiographic parameter.
It shows to the user that the selected kV va-
lues are not compatible with the set mA value
or with the kV maximum value permitted from
the x-ray tube.

[kV TOO LOW] Wrong radiographic parameter.
It shows to the user that the selected kV va-
lues are not compatible with the set mA value

[mAs TOO HIGH] Wrong radiographic parameter.
It shows to the user that the selected mA and
time value are grater than the maximum per-
mitted (600 mAs)

[mAs TOO LOW] Wrong radiographic parameter.
It shows to the user that the selected mA and
time value are lower to the minimum permit-
ted (0,4mAs)

[POWER TOO HIGH] Wrong radiographic parameter.
Power overcharge. It shows that the kV mA
combination overpasses the maximum gener-
ator power. You have to change the kV or mA
value to clear the work.

[TUBE OVERLOAD] X-Ray tube overload
It shows to the user that the mA, kV and time
selected value combination overpasses the
maximum generator power admitted in this
time, that is the maximum load of the tube.

[kHUT TOO HIGH] Thermal X-Ray tube overload
It shows that the heat quantity accumulated in
the anode of the X-Ray tube overpasses the
maximum limits fixed by the manufacturer of
the tube. You have to wait for some time and
after you can proceed into your job. Being the
console in the DATA procedure, it is possible
to read on the bottom line of the alphanumeri-
cal indicator the residual thermal units accu-
mulated in the anode (kHU)
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[PARAMETERS ERR] Faulty X-Ray parameters
This is a dynamic condition and shows to the
user that the selected parameters for the ex-
posure are faulty, they overpass the maxi-
mum load or the mAs minimum or maximum
value.

[NOT EXISTENT] Anatomical programme not existent
The anatomical selected programme does not
contains data, it is missing all the parameters
necessary for performing an exposure.You
have to proceed to the selection of another
programme utilising one of the vertical body
selection areas (Pos.21,Fig.1).

[?HEAT RADIO ?] Filament Heating not possible.
We have this message at the end of the
CHECKING phase when the filament heating
value calculated by the micro computer over-
passes the limit fixed by the tube manufactu-
rer.This arrives at high mA values with low kV
values. It is sufficient to reduce the mA radio-
graphy value or to increase the kV radio-
graphy value to go on working.

[FLUORO TIMEOUT] 5 minutes full fluoroscopy achievement
Alarm present during the fluoroscopy work.It
is sufficient to make the reset by the proper
push button (Pos.22,Fig.1) and then to go on
working.
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3.5.3 ALARM MESSAGES

These messages need a reset action (Pos.30,Fig.1) to settle again the
normal work conditions.

TIME-OUT PREP. Maximum preparation time safety.
This alarm shows that 20 seconds have
elapsed from the start of the x-ray preparation
and no exposure has been performed.In case
you are working with a cine digital unit, this
alarm can signal that the time correct sequen-
ce has not been received.

TOMO PREP. SAF Tomographe safety
This message shows that a preparation on
work station n. 5 has been requested (Auto-
matic Tomography) having the AEC device in-
cluded and angles and speeds have not been
selected on the tomo unit.

AEC NOT READY AEC safety.
This message shows that in preparation the
AEC device is not ready to the dose meas-
urement.

ANODE SAFETY Anode rotation safety
This alarm arrives at the end of the x-ray pre-
paration procedure due to a faulty performan-
ce of the x-ray tube anode rotation.

[PWS SAFETY] Power Supply safety
During preparation the main inverter power
contactor doesn't close. The capacitors of the
converter are not charged.

[DIG.FIL.SAFETY] Filament heating safety
This message shows that during preparation
the selected focal spot is switched off.

[GENERAL SAFETY] General safety
Many conditions make this alarm active:
a) system clock on control printed circuit

board is faulty
b) primary current crossed the maximum

permitted value
c) phase cycle is wrong
d) Tube current crossed the maximum

C 306.20-C306.25 (0071-Ver E)

3 OPERATIONS page n.17



permitted value
e) kV crossed the maximum permitted value

[INVERTER SAF.] Inverter safety
It shows that High frequency converter is in
an alarm status. (Bridge not balanced) This
status can be accidental, then reset it and
proceed with a new preparation.

[HT-CHANGE OVER] HT change over safety
You have this alarm during the EXE proce-
dure due to a wrong operation of the HV
change over making the selection of the X-
Ray tube.

[DOOR SAFETY] Opening of a x-ray room controlled door
This alarm is shown when a room-controlled
door is open when a request for fluoroscopy
or radiography preparation is made. Safety
give the work interdiction too during fluoro-
scopy or radiography.

[LOW kV SAFETY] Low kV safety
This alarm shows that during fluoroscopy or
radiography the kV real value is not the same
as the one by you set.

[AEC DOSE SAF.] Minimum AEC dose safety
This alarm shows that during the first millise-
cond of AEC exposure the measured istanta-
neous dose is not sufficient to end correctly
the exposure.

[AEC REL. SAFETY] X-Ray push button release safety in AEC
mode

This alarm shows that the exposure has not
been cut by the AEC but from the release of
the preparation or exposure button.

[AEC TIME-OUT] AEC Safety
This alarm shows that the exposure has not
been cut by the AEC within the limit time per-
mitted from the tube maximum load.

[TOMO REL.SAF.] AEC Safety x-ray push button release
This alarm shows that the exposure has not
been cut by the tomographe pendulation but
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from the preparation or exposure button re-
lease

[TOMO TIME-OUT] AEC Safety in tomography
This alarm shows that the exposure has not
been cut by the tomographe within the limit
time permitted by the tube maximum load.

[MAX TOMO SAF.] High dose AEC Safety in tomography
This alarm shows that kV value set by the
user is to high to accomplish the exposure in
a correct way.

[MIN TOMO SAF.] Low dose AEC Safety in tomography
This alarm shows that kV value set by the
user is to low to accomplish the exposure in a
correct way.

[mA RADIO SAF.] mA Safety
During radiography time the computer has
detected a series of mA values too out of the
regulation range, so it decided that was im-
possible to reach the correct value.

[kV RADIO SAF.] kV safety
During the exposure the computer noticed a
series of kV values outside the nominal
adjustment value and decided that it was not
possible to reach the correct value

[RAY OFF SAFETY] End of exposure safety
The computer at the end of the exposure did
not succeed to drop the HT, then the unit is
switched off.

[THERMAL OVERLD] Thermal overheating safety
The alarm arrives when the heat quantity cu-
mulated in the anode of the X-Ray tube ex-
ceed the limits fixed by the manufacturer. You
must wait for the anode cooling.

[?HEAT FLUORO?] Fluoro heating safety
This message shows that the microprocessor
is not in a position to evaluate the small focus
heating filament requested value to obtain the
fluoro mA indicated on the control panel.

[KV FLUORO SAF.] kV fluoroscopy protection
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This message shows that the microprocessor
during the fluoroscopy evaluated the kV real
fluoro value outside the variation interval

[mA FLUORO SAF.] mA fluoroscopy protection
This message shows that the microprocessor
during the fluoroscopy evaluated the mA real
fluoro value outside the variation interval

[TU-1 THERM-SAF] Tube n.1 thermal safety
This message shows that the microprocessor
during x-ray radiography preparation found
the tube n. 1 thermal safety active. Wait for
the tube cooling.

[TU-2 THERM-SAF] Tube n.2 thermal safety
This message shows that the microprocessor
during x-ray radiography preparation found
the tube n. 2 thermal safety active. Wait for
the tube cooling.

[TU-3 THERM-SAF] Tube n.3 thermal safety
This message shows that the microprocessor
during x-ray radiography preparation found
the tube n. 3 thermal safety active. Wait for
the tube cooling.

[BEAM FAULT SAF.] Converter not ready safety
This message shows that the converter does
not talk with the ready signal at the request of
x-ray fluoro or radio from the microprocessor.

[X-RAY CMD ON] Press and Release every control (Hand swit-
ches and Footswitches) to be sure that
no-one is still pressed.
Press key to proceed.
If the error window appear again and the
generator do not evolve in Stand-By mode
switch OFF the generator and ON again
using the I and O keys on the control con-
sole.

The same error can happen when the exter-
nal accessory asserts a “ready” state before
the generator’s “state” question. In this
case call the technical service for a system
revision.

If the problem remains call the technical servi-
ce indicating the ALARM CODE “172”.
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