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1. PRODUCT INFORMATION

The DuoDiagnost is a multifunctional low cost R&F
system, that offers radiographic functionality and RF
functionality.
It is a mixed Radiography and Fluoroscopy
screening system with freely moving tube arm for
free cassette exposures (including bed or wheel
chair exposures) or examination requiring large SID.

A DuoDiagnost system consists of the following
subsystems and possible main options:

− DuoDiagnost  table and column  (−15°/90°)
− OPTIMUS C Generator 50kW

− II−TV 23 cm

− Last image hold

− Digital Camera XTV8 AC

− 17” monitor

1.1 OPTIONS

− Compressor

− Serial changer

− 65/80kW extension

− I.I./TV 31cm or 38cm

− Digital image memory DIM

− Wall bucky tiltable

− Remote Service *

− Tableside Operation Extension Set

− 2nd LCD monitor

2. COMPATIBILITY

see “Compatibility List” in DuoDiagnost System Reference Manual section 6 „Service Information”

0303060 60
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3. TECHNICAL DATA

3.1 MECHANICAL DATA

3.1.1 Dimensions

Mechanical dimensions see Z−1.1 ff. of this book

Technical data of the DuoDiagnost column:

min. ceiling height 2600 mm

rec. ceiling height (without movement restrictions) 2800 mm

column height 2570 mm

tube height (focus) decoupled min. 380 mm, max. 2500 mm

(2500 not to be used clinically) (over floor)

floor rails length 4900 mm

wall rails length 4400 mm

Technical data of the DuoDiagnost table:

Tabletop height over floor at 0� 945 mm

Tabletop dimensions 2200 mm x 690 mm

Tabletop translucent area 2120 mm x 610 mm

Recommended wall distance headend 1500 mm

Minimum wall distance headend 500 mm
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3.1.2 Movements

Tabletop lateral movement ±115 mm (motorized)

Tabletop lateral speed 40 mm/s

Tabletop longitudinal movement fixed

Table tilting range −15� to +88� (motorized)

Table tilting speed at any angle 1−4�/s

tube longitudinal stroke uncoupled 3540 mm with standard floor rail

tube longitudinal stroke coupled 2640 mm

tube rotation ±90�

tube tilting +140°/−115°
tube vertical 430 − 2270 mm

collimator rotation ±45�

Bucky Frame Park +595 mm / −493 mm (motorized)

Bucky Frame Park speed 500 mm/s

Beam Longitudinal +/−600 mm (motorized)

Beam Longitudinal speed 10 mm/s − 100 mm/s

Angulate Beam Longitudinal +/− 35°
Angulate Beam Longitudinal speed 7−10° / s (angle dependent)

Fulcrum Frontal +230 mm / −65 mm (motorized)

Fulcrum Frontal speed 5 and 50mm/s

Tomography 40° / 2s −  40° / 4s

20° / 1s −  20° / 2s

8° / 0,4s −  8° / 0,8s

Compressor Frontal (optional) 95 − 455 mm over the table (motorized)
or 200 − 460 over the table
range can be shifted by user

Compressor Frontal speed 5 / 50 mm/s

Compressor Frontal force 70 / 100 / 140 N

Bucky wall vertical (optional) 380 − 1900 mm

3.1.3 Weights

− Patient weight in all inclinations 160 kg

− Table without patient:

9” version about 730 kg
12”/15” version about 770 kg

− Column (incl. X-ray tube, Diaphragm 
and cable harness) about 125 kg

− X-ray generator cabinett E about 230 kg
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4. ELECTRICAL DATA

Mains voltage DuoDiagnost II/TV and geometry (via overcurrent circuit breaker and ON/OFF relay generator):

− 400 V, 3-phase +10%, −15% 50/60Hz

Mains current:

− about 8 A max. 10 A

Internal low−voltage supply:

− 24V DC geometry brakes, drives, userinterfaces, electronic system

− 12−16V DC diaphragm light

− +/− 15V DC II/TV control

− 5V DC electronic system

5. ENVIRONMENTAL CONDITIONS

Climatic conditions in the room (class C1; indoor temperature controlled)

− Ambient temperature +10  �C to +40
�C

− Relative air humidity 20 to 80%

− Air pressure 700 to 1100
hPa

6. HINTS FOR PLANNING / PRE-INSTALLATION

For planning information refer to:

− Planning Reference Book XRD systems Hamburg. It contains:

 − Typical room layouts

 − Relation data

 − Typical connection diagrams

− Planning Reference Book XRD products Hamburg. It contains:

 − Technical data

 − Tools and material required

 − Unpacking / Transport and mounting tips

 − Pre-installation instructions
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7. TOOLS / MATERIAL REQUIRED

− Standard tools

− Two-way drilling machine or powerful accumulator drilling machine

− Ratched with set of nuts up to 19mm

− Plumb bob 4m

− Service PC, X-Scope/XRG-Scope compatible 
(486 or better with built in CD Rom drive used for corrective maintenance cockpit)

− 0-modem cable, X-Scope compatible, recommended length = 10m *)

− PC-Hardkey with permission for Xscope / XRGscope

− Precision-type spirit level 1 m

− Earth bounding tester

− 10 m measuring tape

For transport:

− Forklift, fork length >= 140cm

*) Serial cable for X-Scope:

Service PC DuoDiagnost System Control Cockpit

Com1 9xfemale sub-D CB100X92 9xfemale sub-D

2 3

3 2

5 5

7 7

8 8

7.1 RECOMMENDED TOOLS

− Measuring adapter set CM

Sub D − 9 pin 4512 108 07401

Extension cable 9pin 4512 130 43291

Sub D − 15 pin 4512 108 07421

Extension cable 15pin 4512 130 43301

Sub D − 25 pin 4512 130 33751

Extension cable 25pin 4512 131 28441
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1. SAFETY RECOMMENDATIONS

The general legal and factory safety recommendations for this X-ray equipment and the following
recommendations must be strictly observed!

CAUTION

Start of operation and maintenance work and, especially, electrical work may only be executed by authorized
persons.

Any X-ray unit produces ionizing radiation which may be harmful if not properly controlled. Therefore, it is
recommended that this equipment be operated in accordance with guidelines set down by the national council

on radiation protection.

Installation of equipment must comply with all local regulations.

Connect the mains to the system as late as possible, as indicated in the system manual installation.

Push emergency OFF button or disconnect the mains to the system when the tabletop is not mounted.

___________________
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2. INTRODUCTION

The work described below should be started only after the pre-installation work has been completed according to
Section 1 of this manual.

The details given in this manual refer only to the installation of the DuoDiagnost.

To ensure a continuous progress of installation work, proceed according to the proposed sequence of operations.

2.1. TOOLS

− Standard tool kit

− Cable routing device (recommended)

− PC (486 or better with build in CD-ROM drive used for
corrective maintenance cockpit, 2nd serial interface
or built-in modem recommended).

− PC-Hardwarekey with permission for
X-Scope/XRG-Scope.

− Serial data cable for  X-Scope recommended
length = 10m.

− Serial data cable for XRG-Scope recommended
length = 10m.

− Software X-Scope (included in Service manual)

− Earth bounding tester.

− Inclinometer

− Spirit level 40 − 50cm.

− Plumb bob 4m.

− Measurement tape 10m.

− Ratchet with set of nuts up to 24mm.

− Two-way drilling machine or powerful accumulator
drilling machine.

For transport:

− Forklift, fork length � 180cm.

Service PC DuoDiagnost 
Com1 System Controle Cockpit

9x female sub-D CB100X92 9x female sub-D

2 3

3 2

5 5

7 7

8 8

Service PC Optimus C
Com1  EZ139X5

9x female sub-D 25x female sub-D

2 2

3 3

4 6

5 7

6 20

7 4

8 5

 Serial cable for X-Scope:

Serial cable for XRG-Scope:
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2.2. INSTALLATION MATERIAL

The equipment delivered includes a few fixing parts and other mounting parts (e.g.: screws, washers, etc.) that have
been packed in bags and then attached to the applicable unit or in the ”open me first” box. The details of these fixing
parts are given in the description of the respective operation.

The numbers of the respective items are given in the description of the procedure concerned so that identification
of the individual items is made easier.

If the parts secured to a cardboard then do not remove until they are needed. This will help when it is necessary
to trace the parts needed for the respective phase of installation.

3. INSTALLATION CONDITIONS

3.1. ROOM LAYOUT

Before installation of the DuoDiagnost can take place, the following items in the patient room and the operater’s
room must be checked according to the customers room layout:

− Working areas

− Electrical facilities (external radiation display, door contact, control of the room light)

− Mains supply (type of electrical connection, available voltage)

*) To determine the position of the floorrail and tablebase use a measuring tape and a plumbline.

1. Measure at a hight of 2555 mm to wall at both sides of the planned wall rail position.

2. Position the plumbline at a wall distance of 637 mm and mark the left and the right point on the floor.

3. Mark the line between both points on the floor. This line crosses the rear position of both mounting holes of
the table foot.

For installation see drawings:

− Z−2.2  “Contour of base”

− Z−3  “Floor plate”

− Z−7.1  “Installation DXIensions”

− Z−7.2  “Installation DXIensions”
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4. TRANSPORT

4.1. SAFETY RECOMMENDATIONS

The general legal and factory safety recommendations for this X-ray equipment and the following
recommendations must be strictly observed!
Trained and authorized personnel only may unload and transport the equipment.

CAUTION

Take note of the maximum capacity of elevators, cranes and fork lifts used for handling.
Take note of loading of the transport line.

___________________

4.2. DELIVERY

The DuoDiagnost is supplied in packing units containing the following items:

− Box No. 1: Rails

− Box No. 2: Column

− Box No. 3: X-ray device

− Box No. 4: Covers and accessories

− Box No. 5: Table

− Box No. 6: E-cabinet

− Box No. 7: E-tank

optional:

− Box No. 9: Wall bucky

− Box No.10: Power distribution unit

If wall bucky is not ordered power distribution unit is packed as Box No. 8 .

All packing units are numbered. Start unpacking in order of numbering.
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4.3. PACKAGING DXIENSIOS DUODIAGNOST

Packaging Weight 
kg gross / kg net

DXIensions [cm]
length x width x height

Min. door
width [cm]

Remarks

Column 295/175

255/135

2.660 x 900 x 1.340

Table,
GCU

9” vers.:1000 / 700

12/15” vers.: 
1047 / 747 

2.340 x 1.240 x 1.790

100 without outer covering, 
tilted 90�

Covers, 
accessories

max. 223 / 189 2.100 x 720 x 860

E-cabinet 222 / 188 2.100 x 720 x 860

E−tank 96 / 75 760 x 670 x 780

Rails 60 / 31 5.040 x 130 x 200

X-ray device 209 / 109 1.860 x 870 x 1000

Wall bucky 276 / 201 2350 x 800 x 860

PDU 135 / 100 1130 x 740 x 880

Monitor 
support

50 / 40 1070 x 680 x 800

4.3.1. Transport of the table base to the site of installation

The table base must be taken to the site of installation on the pallet by means of a fork lift or equivalent.

If the doors through which the table base must be transported is wider then 125cm go on with chapter 
5. “Assembley and alignment”.
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4.3.2. Transport of the geometry stand through narrow doors (< 120cm)

When passing through doors with an inside width between 100cm and  < 120cm the table base has to be tilted
through 90�.

1. Unpack box No. 5.

NOTE

Do not remove the table base from the pallet until it is at  the site of installation.

Do not leave the table base in tilted position.

___________________

The screws are fastened to the respective component.

2. Table base with transport pallet (1) in transport
situation.

3. Remove the tower (2) mounted with four
screws on the table base.

4. Mount the support angles (1) from outside to
the transport pallet (2) with two screws M16 x
50.

5. Mount the steel tube (3) ∅76 between the
support angles (1) and secure it with a screw
against shifting from each outer side.

6. Install two legs (5).

7. Tip two legs (6) to 90° to the auxiliary pallet (7)
and secure them with screws M8.

8. Install crank gear and spindle (4). Tighten
spindle with two screws M14 x 25.

9. Tighten crank gear with flat hat screws. Note
yellow marks on screws and tube (3).

The table base is now prepared for tilting.

1

2

12 3

4

5

6

7
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10. Tilt the table base 90° at the crank gear (1)
with use of a hand drill machine 
(750 − 1000 W).

11. Remove the transport pallet (2).

12. Remove the tilting device:
− crank gear (1)
− spindel (3)
− steel tube (4)
− support angles (5)

The table base is now prepared for transport through
narrow doors.

13. Transport the table base to the site of
installation.

NOTE

Do not leave the table base in the tilted position.
___________________

5. ASSEMBLY AND ALIGNMENT

The tube arm is guided by the column in longitudinal and vertical direction. The column is guided in a floor rail and
an upper wall rail. The movement of the tube arm is executed manually in discoupled situation from the couple rod.

NOTE

The exact position of the tablebase results from the position of the wall rail.  If the tablebase will be mounted on
a baseplate consider the distance to the wall rail.

__________________

5.1. MOUNTING THE WALL RAIL

1. Insert the three inner threaded pieces (1) 30 x
14 x 6 with one sockethead cap screw (2) M8 x
30 each  in the holes (3) of the wall rail.

2 13 45

1 23
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2. Mount the end stop (1) to both outer sides of
the wall rail. Fix the screws (2) moderate.
See also: “Mounting the end stops”.

NOTE

If a Bucky Wall Stand exists mount endstop (1)
at the side where BWS is mounted to the outer
position of the wall rail after the fourth threaded

piece (3) is inserted and fixed.

___________________

3. Insert and fix the outstanding threaded 
piece (3) to the wall rail.

1 (2x)

2

3
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4. Fit five flat iron bars (1) 135 x 25 x 10 with the
groove (2) in the wall rail.

5. Fix the flat iron bars (1) with sockethead cap
screws (3) M8 x 30.

6. Drill fixing holes (1) Ø 10 mm for only the two
outer angles (2) to the wall.

7. Tighten a string (1) among two screws (2).

8. Mark and drill the remaining boreholes (3). 

9. Fix the two outer angles (4).

123

duoD
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duoD
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3 24
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10. Fix the remaining three angles (1) to the flat iron
bars (2). Tighten the screws (3) only
moderately.

NOTE

Fix the screws (3)  centric to the slotted holes of
the angles (1).

___________________

11. Fix the mounted wall rail (1) to the wall.

12. Align the wall rail with respect to height. The
distance between the upper edge of the wall rail
and the floor is 2555mm.

13. Align the wall rail parallel with respect to the
wall and firmly screw together the flat iron bars
with the angles.

2 3 1

1

160

se
e 
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g 

Z
−

7.
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14. Push the cables carriage (1) onto the wall rail
(2).

15. Mount the end stop of the cables carriage on
the top side of the wall rail.

5.2. MOUNTING THE FLOOR RAIL

For all measurements see drawing Z−7.5.

1. Align the floor rail (1) with a plumb bob (2)
according to the sketch opposite.

2. Mark the fixing holes and fix the floor rail with
dowels and screws on the floor.

3. Check parallelism and distance to the wall rail.
Parallelism of the floor rail to the wall rail: 5
mm.

4. Check whether the rail is even. If necessary,
compensate any unevenness with leveling
shims Unevenness of the floor rail 
max 2 mm/m.

BILD09N
1 2
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5.3. PREPARING THE COLUMN FOR POSITIONING

1. Remove both flat irons (1) with the guide
bearings (2) from the head of the column (3).

2. Turn the eccentrics (1) of the front guide
bearings (2)  in right direction to the greatest
possible distance to the rear guide bearings (3)
opposite.

5.4. TRANSPORT CASE

Remove the outer cover.

5.5. POSITION AND ERECTION OF THE FLOOR

COLUMN

NOTE

Three persons are necessary to erect the
column.

___________________

1. Position the pallet with the floor column at right
angles to the floor rail. The distance between
pallet and rail must be adjusted such that −
when tilting the column − the guide rollers can
be put on the rail in one step.

2. To install the column rotate the column through
90� (face-down) so the horizontal carriage 
( (1) see next sketch) is parallel to the floor.

12 2

3

1 2 3
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CAUTION

Do not damage the plastic guide rollers (3) when
inserting them in the floor rail.

___________________

CAUTION

Do not damage the demounted collision switch
bow (2) that is still attached to the column when

tilting and erecting the column.

___________________

3. Remove the transport bag for collision switch
bow (2). Attach the collision switch bow to the
column with three screws.

4. Check if tilting the collision switch bow to either
side  causes a ’clicking’ sound. If not, adjust /
replace the collision switch bow.

5. Pull the column from the pallet and tilt it directly
into the floor rail.

6. Mount both flat irons (1) with the guide
bearings (2) to the head of the column (3).

7. Turn the eccentrics of the front guide bearings
(4) to the wall rail in left direction so that they
are in contact exactly.

8. Check the perpendicular of the column.

NOTE

If the column is out of plumb adjust the two flat
irons (1). Do not move the wall rail or floor rail
for adjusting the perpendicular of the column!

___________________

1 2 33

1

2

3

2

4
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9. Fix the end stops (1) on the left and the right
side to the floor rail with two screws M8 x 20
each.

10. Remove the two tension rods (1) at the guide
carriage and insert them the other way round
in the floor rail (2). Screw the tension rods (1)
to the guide carriage.

11. Mount the covers (1) of the guide carriage with
four countersunk screws (2).

CAUTION

The two tension rods used as stabilizer have to
be mounted before setting-to-work!

___________________

eDCol01

1

fc40_tif

1 (2x)

2

1

2
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5.6. EXPLANATION OF PRINCIPLE

 − Spring  balance conterweight −

CAUTION

The suspension for the tube arm is fixed in a
hight  for mounting the tube arm and adjusting

the spring.
Do not remove the locking screw (1) from the

column before the spring is completely adjusted.
The safety catch is activated until the spring is

tensioned.
Keep the locking screw (1) in its parking position

after installation is finished.

___________________

Brake

  ~
90 kg

Weight

of the

tube arm

Pre tensioner

S

S1
4

Sv

1
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5.7. ADJUSTING THE SPRING

1. Check if the transport lock nut (1) for tube arm’s vertical carriage is in position. If not, attach it as shown at
position (1).

2. The spring is relaxed upon delivery. Two labels (2, 3) mark the position of the spring when relaxed and
tensed, respectively.

3. In each case the labels must point to the lower surface (4) of the clamping sleeve.

NOTE

The following step  takes about twenty minutes.

1 2 3 4

4. Adjust the spring by turning the 10mm nut (5) counterclockwise as shown at position (6) until the lower
surface of the clamping sleeve reaches the position labeled ’spring tensed’.

CAUTION

Keep hands off the spring while adjusting it !

65

CAUTION

The tube arm is not correctly balanced at this stage ! It can move upwards or downwards very fast !
Keep hands off the spring while moving the tube arm !
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5.8. ASSEMBLY THE TUBE ARM

1. Fold out the tube arm (1) such that it is fully
extended.

2. Hook in the tube arm (1) in the upper column
support (2) with two men at each side of the
tube (weight: 80kg). Tube cover must be
removed to prevent from damaging. A third
man must guide the tube arm.

NOTE

Do not handle the tube arm at the collimator.

___________________

3. Fix the tube arm in the lower column support
(3) with two screws (4) M6 x 12.

CAUTION

Do not re-adjust the four screws of the tube arm suspension. They are adjusted ex factory.

___________________

5.9. INSTALLING THE CORRUGATED HOSE

1. Mount the ceiling or wall outlet (1) at the
opposite side of the counterweight.

Ex factory the corrugated hose is fixed with clamps

− at the rear of the tube housing (2),

− at the fastening angle at the tube arm support (3).

During installation the corrugated hose must be fixed to
the

− top of the column (4),

− carriage of the wall rail (5),

− ceiling or wall outlet (1).

2

3

5 (2x)

4

1

3

41 5 3 2
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Ceiling cable outlet MU left-mounted:

1. Fix the holder (1) parallel to the floor/wall rail
with the angle (2) showing downwards.
Use the bottom threaded holes (3).

2. Fix clamp (1) on the upper side of the angle.

3. Fix clamp (2) rectangular to the floor/wall rail.

4. Twist the corrugated hose (1) at the fastening
angle at the tube arm support to the front
down.

1 23

1

2

P283

1

P265
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Ceiling cable outlet MU right-mounted:

1. Fix holder (1) to the right side of the column
with the angle showing upwards.

2. Mount clamp (2) using the bottom threaded
holes to the holder (1) and fix the corrugated
hose.

3. Fix fastening angle (1) to the right side of the
tube arm and fix the corrugated hose in the
clamp (2) how described above.

4. Twist the corrugated hose (1) at the fastening
angle at the tube arm support to the front
down.

1 2

1 2

1
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5.10. FINE ADJUSTING THE SPRING

1. Checking the balance

− Check whether the tube arm is almost balanced by moving the tube arm as far as the transport lock nut allows.

− If the tube arm moves downwards turn the nut counterclockwise to tense the spring.

− If the tube arm moves upwards turn the nut clockwise to relax the spring.

2. Removing the transport lock nut

− Remove the tube arm’s lock nut (1) and
place it in its parking position (2).

NOTE

The picture shows the tube arm carriage without
mounted tube arm!

___________________

3. Calibrating the spring’s adjustment

− Repeat to adjust the spring as described in step (1). The tube should be in balance from the lowest to the
highest position along the column.

4. Check the corrugated hose

− The corrugated hose must drop down like shown
in the picture.

− If not, twist the corrugated hose described in
section 5.9.

1 2

P274



DuoDiagnost INSTALLATION

DuoDiagnost CSIP Lecel 1 (08.0) 2−23
� 2008 Koninklijke Philips Electronics N.V.

ALL RIGHTS RESERVED

duoD_2

5. Attachment of the covers

− Attach the casing by fastening the cover with four
screws

(3) (4) (5) (6).

5.11. CABLE CONNECTIONS OF THE CORRUGATED HOSE

Generally the colored marked cables are assigned:

Device Cable mark

Unit BLACK

Cabinet R / I.I./TV YELLOW and VIOLET

Generator cabinet RED

GOC and COCKPIT ORANGE

Establish cable connections at the tube end:
See SRM-drawings Z−21.1 / ... ”System connection diagram, OPTIMUS C; DuoDiagnost with BuckyDiagnost
VE/VT”.

3

4

5

6
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6. TABLEMODULE AND TABLEBASE IN SEPARATE PACKAGING

6.1. MOUNTING THE TABLEMODULE TO THE TABLEBASE

NOTE

The following instructions are necessary only when the tablemodule and the tablebase will be delivered in
separate packaging. Otherwise go on with step “Mounting the geometry control unit GCU to the foot

assembly”.

___________________

1. Remove the three safety bolts (1).

2. Detach the tablemodule (2) from the palette.

3. Transport the tablemodule to the site of
installation.

4. Screw in four bolts (1) to the foot assembly.
Align the foot assembly to the floorrail. Tighten
the screws with a torsional moment of 90 Nm.

1

2

1
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5. Remove the tapes fixing the shims (1) from the
screw-on surface (2).

6. Unscrew the tabletop (1) from the catch plate
(2) at the head- and footend.

7. Remove the two covers (3) at the head- and
footend.

8. Remove the tabletop from tablemodule to
reduce the transport weight and DXIension.

9. Transport the tablemodule to the site of
installation.

10. Lift the tablemodule (1) and put it down to the
screw-on surface.

12 P30

P04123

1 P826
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11. Screw on the table-module each with one
sockedhead cap screw M10 x 40 in horizontal
direction (1) at the head- and footend. Tighten
the screws moderate.

12. Remove the cover (1) for easy mounting the
screws.

13. Screw in three sockedhead cap screws M10 x
30 in vertical direction (2) at the head- and
footend. Tighten the screws moderate.

14. Tighten the eight sockedhead cap screws M10.

15. Tighten the sockedhead cap screw M5 (1) at
the footend.

1 P827

12

1 P20
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6.2. MOUNTING THE IMAGE INTENSIFIER (I.I.)

NOTE

Do never lift or transport the image intensifier with a forklift. The camera at the underside will be damaged. 

___________________

1. Unscrew the four fixing bolts of the
I.I.-transport device (1) of the transport
frame.

2. Remove the transport device containing the I.I.
(2) from the transport frame.

3. Transport the I.I. (1) to the bottom of the
tablebase.

4. Position the I.I. (1) centric under the longitudinal
carriage.

5. Put two wooden bars (1) (about 100x100x100
mm) and shims (2) under the setscrews (3) of
the transport device at each side.

6. Lift the I.I. with the four setscrews (3) M8 x 90.

7. Mount the I.I. with eight washers and nuts M8
to the stud bolts.

12

1

22 331 1



DuoDiagnostINSTALLATION

DuoDiagnostCSIP Lecel 1 (08.0)2−28
� 2008 Koninklijke Philips Electronics N.V.

ALL RIGHTS RESERVED
duoD_2

8. Connect the cables (plugs and earth) to:

− BGC X1

− BD X1

− WK X1

9. Mount the collisions-protection and connect
cable to SQ S1.

10. Mount the cover of the BG unit.

11. Mount the cover of the BD unit.

6.3. MOUNTING THE TOWER

1. Remove the tapes fixing the shims (1) for the
tower adjustment.

2. Put on the tower (1) to the far mounting
surface. Bring the position marks (2) into line.

3. Screw on the tower with four socked head cap
screws (3) M8 x 20.

   BD    WK   BG    SQ

1

tower7N
123
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4. Screw on the holder (1) of the corrugated hose
(2) with three socked head cap screws M5 x 10
to the right tower side.

5. Twist the corrugated hose (2) so that it lies
outwardly to the wall.

6. Connect the SDX-plugs (3) with the circuit
board on the right tower side.

7. Connect three ground cables.

8. Center the guiding pulley on the catch plate (3)
for the bucky device to the guide rails on the
front of the couple rod (1).

9. Screw on the couple rod (1) with two socked
head cap screws (2) M5 x 35 from below and
safeguard with two nuts.

6.4. MOUNTING THE TABLETOP

1. Push the tabletop (1) to the table module.

2. Screw on the tabletop to the catch plate (2) at
the head- and footend.

3. Mount the two covers (3) at the rearside of
head- and footend.

1

3

2

12 (2x) 3
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7. TABLEMODULE AND TABLEBASE PRE−ASSEMBLED

7.1. MOUNTING THE COMPLETE TABLE BASE

1. Unpack box No. 5.

NOTE

Do not remove the table base from the pallet until it is at  the site of installation.

___________________

The screws are fastened to the respective component.

2. Table base with transport pallet (1) in transport
situation.

3. Mount the support angles (1) from outside to
the transport pallet (2) with two screws M16 x
50.

4. Mount the steel tube (3) Ø76 between the
support angles (1) and secure it with a screw
against shifting from each outer side.

5. Install two legs (5).

6. Tip two legs (6) to 90� to the auxiliary pallet (7)
and secure them with screws M8.

7. Install crank gear and spindle (4). Tighten
spindle with two screws M14 x 25.

8. Tighten crank gear with flat hat screws. Note
yellow marks on screws and tube (3).

The table base is now prepared for tilting.

1

12 3

4

5

6

7
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9. Tilt the table base 90° at the crank gear (1)
with use of a hand drill machine (750 −
1000W).

10. Remove the transport pallet (2).

11. Remove the tilting device:
− crank gear (1)
− spindel (3)
− steel tube (4)
− support angles (5)

The table base is now prepared for transport through
narrow doors.

12. Transport the table base to the site of
installation.

NOTE

Do not leave the table base in the tilted position.

13. Install axle (1) (M16 x 50) to fix the foot 2 for
second tilting.

14. Mount the tilting device:

− crank gear (1)
− spindle (2)
− steel tube (3)
− two rear support angles (4)

2 13 45

1

2

12 34
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15. Mount the two front support angles (1).

16. Install two screws (2) M8 with washer at the
adapter (3).

NOTE

Remove two screws (1) M8 x 30 which safe the
feet (2) of the palette before second tilting.

___________________

17. Tilt the table base 90° back to floor at the crank
gear (1) with use of a hand drill machine.

18. Align the table base horizontal with sheet
metal.

19. Remove

− crank gear (1)
− spindel (2)
− steel tube (3)
− two rear support angles (4)
− two front support angles (5)
− two cross-beams (6)
− tilting frame (7)

1

2

3

1

2

2 1 3456
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7.2. MOUNTING THE IMAGE INTENSIFIER (I.I.)

NOTE

Do never lift or transport the image intensifier with a forklift at the underside. 

___________________

1. Unscrew four fixing bolts (1) from the
I.I.-transport device (2).

2. Lift the I.I. (3) with bolts (4).

3. Mount the image intensifier (3) with eight
washers, spring washers and nuts M8 to the
underside of the table (5).

4. Remove:

− I.I.-transport device (2)

− tilting frame (6)

− auxiliary pallet (7).

5. Connect plugs:

− camera WKX1

− one channel adaption (optional) BDX1

− HT-cascade BGCX1

− ground

− collision switch

12 34 5 67 24
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The two sketches beside shows the “Fluoro only” −
version without the one channel adaption.

− Insulate and park the unused BDX 1 connector (1)
inside the H.T. cascade box.

6. Screw in four bolts (1) to the foot assembly. 
Tighten the screws M12 with a torsional
moment of 90 Nm.

The pallets and the tilting device will not be used again.

1

1
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7.3. MOUNTING THE TOWER

These steps are necessary only when the tower had
been removed for transport through narrow doors.

1. Put on the tower (1) to the far mounting
surface.

2. Screw on the tower with four socked head cap
screws (2) M8 x 20.

3. Screw on the holder (1) of the corrugated hose
(2) with three socked head cap screws M5 x 10
to the right tower side.

4. Twist the corrugated hose (2) so that it lies
outwardly to the wall.

5. Connect the SDX-plugs (3) with the circuit
board on the right tower side.

6. Connect three ground cables.

7. Center the guiding pulley on the catch plate (3)
for the bucky device to the guide rails on the
front of the couple rod (1).

8. Screw on the couple rod (1) with two socked
head cap screws (2) M5 x 35 from below and
safeguard with two nuts.

12

1

3

2

12 (2x) 3
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7.4. MOUNTING THE GEOMETRY CONTROL UNIT GCU TO THE FOOT ASSEMBLY

1. Screw on the carriage (1) for the GCU (2) to
the left backside of the table base with four
screws (3).

2. Put in the GCU (2) to the carriage. It is fixed
with two pins.

3. Mount the corrugated hose (4) with the mounting
plate (5) to the GCU carriage (1).

7.5. REMOVING THE TRANSPORT SAFETY DEVICES

1. Remove transport device for the bucky grid
(not applicable if serial changer is built in).

� Cut the packing tape.

� Remove the packaging foam block.

� Pull out the packaging foam block.

123 453
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� Remove the transport safety device from the bucky
grid.

7.6. POSITION THE END STOPS

1. Determine the limit of motion of the floor
column in horizontal direction.

2. Remove one of the two screws (2) and turn in
the endstop-plate (3).

3. Fix the end stops (1) on the left and the right
side to the floor rail at that position.

NOTE

The limit stop must be simultaneous at the
upper and lower end stop on the left

respectively right side.

___________________

4. Mount the earthquake safety hook (1) to the
head of the column.

5. Check the distance (3 ... 5mm) on top of the
wall rail between earthquake safety hook (1)
and wall rail surface. If necessary adjust the
hight using the space in the oblong holes.

Transport safety device
 for bucky grid

1 (2x)

2

3

P000275N

1

3...5 mm
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7.7. SAFETY MARKING

1. Fit the safety marking on the floor according drawing “Safety marking” Z−6.3.

8. ELECTRICAL CONNECTION

8.1. SAFETY RECOMMENDATIONS

CAUTION

High voltage!

Work on the electronic system must be carried out by authorized personnel only.

Before starting to work check whether the unit is free from voltage. 

Do not route cables near sharp edges.

Do not route cables near pipes of the electric heating.

Fix the cables only in devices provided for this purpose.

Do not route too many cables together.

Provide drag relief for the cables at the specified places.
___________________

8.2. E-CABINET AND MAINS ADAPTER

Ground and system cabel (Cockpit, GOC, Monitor, power supply GCU, signalbus GCU) are connected to the 
E-cabinet ex factory.

Power supply results from generator OPTIMUS C.

The electronic hardware has already been programmed ex factory. If required, refer to Subsystem section 5
“Programmings”.

8.3. GENERATOR CABINET (OPTIMUS C)

See SUBSYSTEM “OPTIMUS C”

8.4. INDICATIONS AND OPERATION

− X-ray Indication and Door Contact: Connect according cabling diagramm Z1−2.2 24V / 0,5A max.

− Foot Switch Fluoroscopy (FSFL): Connect according cabling diagramm Z1−12.1

− Foot Switch Fluoroscopy II (FSFL GOCII): Connect according cabling diagramm Z1−12.2
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8.5. USER INTERFACES

Connect according cabling diagramm (file SMI).

− Cockpit. See unit manual if wall mounting is applicable.

− Geometry Operation Control (GOC)

1 Power CG X1

2 CAN CG X2/X3

3 Grounding

4 Footswitch CG X4

5 Signalbus CG X5

− Option: GOC II (same connections as GOC)

NOTE

To prevent the GOC from demaging use the
packaging polystyrene block (6) with hollows

when connecting the cables to the GOC.

___________________

− Monitor

− Keyboard for Digital Image Memory (DXI)

− Option: DICOM converter.

1 234 5 6

..

.

.. .
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9. SETTING-TO-WORK

9.1. SAFETY RECOMENDATIONS

For the operation of the DuoDiagnost the general legal and company-internal regulations as well as those listed
up in chapter 1 “Safety recommendations” are applicable. In addition to the measures described in this chapter,
please observe the following:

CAUTION

Setting-to-work must be carried out only by respectively trained persons who are authorized by the operator.
Non-observation may have in calculable consequences! In case of radiation take protective actions!

___________________

9.2. PRECONDITIONS

The operating voltage of the system must match the supply voltage of the clinic. Any series-connected mains
transformers as, for instance, a Power Distribution Unit (PDU) must be connected or programmed accordingly.

9.3. SWITCHING ON THE MAINS VOLTAGE

� Check the mains voltage of the clinic.

� Switch on the mains supply of the clinic.

9.4. SWITCHING ON THE AUTOMATIC CIRCUIT BRAKERS

1. Generator (see SUBSYSTEM manual OPTIMUS C or equivalent manual SMI “Switching on the generator”).

2. In case a main transformer PDU is part of the system:

� Check the output voltage of the transformer especially of the table supply.

� E-cabinet (ERAF1)

� Switch on the system at the system user interface.

9.5. SERVICE-SOFTWARE X-SCOPE

X-Scope is a computer-based windows program, which supports the configuration, adjustments and faultfinding

of the DuoDiagnost.

This programm allows the service engineer to assign various functions and parameters to the system. All
configuration- and adjustments data will be written into the according memory of the  system-, geometry- and II/TV
controller.
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9.5.1. Compatibility

− Minimum MS Windows 3.1

− MS Windows 95 / 98 / 2000 / NT

9.5.2. X-Scope installation to Service PC

� Execute the Setup-program from CD-ROM in the X-Scope-directory
x:\XSCOPE\DISK1\SETUP.EXE.

CAUTION

Do not execute other .EXE files from CD-ROM.

___________________

9.5.3. Functions of X-Scope

− Working with normal Windows conventions.

− Installing of system parameter via programming.

− Adjustments of system devices.

− Recording of errors, warnings and service data.

− Button APPLY = F2 to write data to DIAGNOST controller after every data input.

− Button Repeat = F4 to do the same stage again.

− Button Cancel = F5 to break-off the stage.

− Button OK = F3 to end the stage.

− Button Undo = F4 to undo the changes made after giving button Apply = F2.

9.5.4. Introduction

For setting up the system it is necessary to follow the instructions step by step.

All devices must be selected correctly and entered in the program X-Scope.

9.5.5. Starting-Scope

� Connect the service PC to cockpit with a X-Scope compatible connection cable to CBX92.

� Call program X-Scope.

� Click OK and go on with chapter “Software Programming“ 
or quit with Exit for breaking-off.

If there is no reaction after 2 min switch OFF the system, restart the PC and switch ON the system.

or:

If there appears an error window, you must change the port where the data line is connected.
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� Click OK or press Enter key.

� Go on with chapter Installation of communication port.

� Wait till the following message appears:

DIAGNOST: The target is now available for X-Scope.

Then the PC communication port is selected to the system.

� Start with chapter “Programming”.

9.5.6. Installation of communication port

� Select Setup.

� Select Default Settings.

� Change the communication port by pressing the B button. Standard: COM1.

� Click the correct communication port.

NOTE

Do not change the other settings.

___________________

− X-Scope baud rate = 38400

− Hardware handshake = RTS/CTS

� Click Apply=F2 to store.

or: Click Undo=F4 to recall.

or: Click Cancel=F5 to cancel the sub-menu.

� Click OK or Enter key.

� Shut down program X-Scope.

� Go on with chapter: “Software programming system controller”.
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9.6. SOFTWARE PROGRAMMING SYSTEM CONTROLLER

The system controller of this pre-assembled system has been fully programmed at the premounting-department
so that only customer depending data have to be adapted.

A complete overview of all software programmings and additional hints are shown in chapter “Programmings” of
this manual.

1. Start X-Scope

2. Select Install / Program Manual / DuoDiagnost / System

� Enter Hospital Data like name, city etc.
� Enter correct Time and Date if necessary.

� Choose the Default Unit of used cassette size.
� Choose APR Start up.

Last APR: after the power up routine of the system controller is finished, the at least selected APR will be
activated again!

Default APR: after the power up routine of the system controller is finished, the in ADAM as default defined APR
will be activated!

3. Select Install / Program Manual / DuoDiagnost / Geometry / Stand

� Switch OFF S1 on SC100/200 board to disable NVRAM write protection (green LED OFF).
� Enter the value in mm of Wall Distance Head for safety reason.

� Enter the value in mm for the Ceiling Height.
� Enter the value in mm for Tablefoot-Column  (height difference between the table and the column).

Example:
If the table is installed on a floor plate 20mm above the floor and the floor rail of the column is installed on floor level,
the value +20mm must be entered.

� Choose Movement Orientation for table lateral and II-longitudinal movement.

Movement orientation
“Patient”
means:

Movement orientation
“Camera”

means:

Using the monitor as a stationary viewing window

Examples:

� Move the joystick up.

On the image section the patient moves up.

The column moves towards the foot end.

� Move the joystick down.

On the image section the patient moves down.

The column moves towards the head end.

� Move the joystick to the left.

On the image section the patient moves to the left.
The tabletop moves forward.

� Move the joystick to the right.

On the image section the patient moves to the right.
The tabletop moves backward.

Using the monitor as a moving camera

Examples:

� Move the joystick up.

The image section of the patient moves up.

The column moves towards the head end.

� Move the joystick down.

The image section of the patient moves down.

The column moves towards the foot end.

� Move the joystick to the left.

The image section of the patient moves to the left.
The tabletop moves backward.

� Move the joystick to the right.

The image section of the patient moves to the right.
The tabletop moves forward.
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4. Select Install / Program Manual / DuoDiagnost / Geometry / Collimation

� Choose Spot Film Size

− “Always” (= default),

− “Auto only” or

− “Not present”

(Additional explanations are given in chapter “programming” in this manual).

Spotfilm modes of operation:

1. SPOTFILM mode: standard size

The spot-film X-ray field size is equal to the
fluoroscopic X-ray field size during the complete cycle
of operation.

2. SPOTFILM mode: full size

The spot film X-ray field is adjusted to a larger
cassette size during the exposure and after that
reduced to the previous fluoroscopic X-ray field
size.In case of a manually reduced field size this will
only happen, if the ”Spot filmsize: always” option has
been set by X-Scope. Spot-film exposure does not
affect the operator selected fluoroscopic X-ray field
size or image intensifier field size.

NOTE

The default condition standard size or full size of every selected APR depends from the stand mode
configuration in ADAM.

___________________

� Choose Shutter Aperture “Normal” (=default) or “Reduced”.

This configuration is applicable for fluoroscopy and digital exposures on Image Intensifier only.

“Normal” : In every selected II-format the rectangular collimator shutters are closed to the vertical and

horizontal boundaries of the image in automatic collimation mode.

“Reduced“: In every selected II-format the rectangular collimator shutters are closed to both diagonal

boundaries of the image in automatic collimation mode (rectangular images on the monitor).

� Enter the Shutter Offset II value (default = 0mm).

� Enter the Shutter Offset Cassette value (default = 0mm).

� Enter the Horizontal (=table lateral) Subdivision Gaps (default = 0), 
applicable for serial changer option only.

� Enter the Vertical (=table longitudinal) Subdivision Gaps (default = 0), 
applicable for serial changer option only.

� Set Simulation Light (=switch OFF delay time) of the collimator light (5...60sec.)

DuoDiagnost

Stop

Stop

1x 0.5/s 1/s 2/s 3/s

R

kV
mA

70 N 100N 140N
no
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CAUTION

This delay time is only applicable, if the light is  switched ON via the button on the GOC, TSO or THG.
The light ON time after using the shutter control knob at the collimator is fixed to approx. 10sec.

The light ON time after using manual collimation at the collimator is fixed to approx. 5sec.

___________________

3. Select Install / Program Manual / DuoDiagnost / II/TV/XRG

� Choose Dose−Plus Factor for digital exposures.

− (no increased dose)
− (double dose)
− (triple dose)

� Choose kV-steps

− Single kV step ( 1 step = 1 kV)
− Dose equivalent kV step (=default)

� Choose mA-steps

25%, 12,5% (=default) or 6%

� Choose ms-steps

25%, 12,5% (=default) or 6%

� Choose density steps
− Full step (=default)
− Half step

� Choose Tube Heat Warning

“Yes” (=default) or “No”

activates respective deactivates an acoustical
indication, when the calculated tube heat quantity
exceeds 80% of the max. tube heat capacity.

DuoDiagnost
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9.7. FUNCTIONAL CHECK OF THE PRE-ASSEMBLED SYSTEM

According to the “User Manual” check all functions of the DuoDiagnost.

9.7.1. Selection of function

The device is aligned ex factory. All end positions are programmed.

If there are no functions selectable see:

− User guidance X-Scope

− Error buffer

− List in chapter “Programmings”.

9.7.2. Tube assignment and acceleration test

1. The column has to be aligned perpendicular (see chapter “Position the column”).

2. Align the stand parallel to the floor rail.

− Move the tower to the left.

− Control the tube coupling.

− Fasten moderate one screw to the plate at the left front.

− Move the tower to the right.

− Control the tube coupling. If necessary align the stand.

− Control the tube coupling at the left side.

− Fasten all four screws of the plate.
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3. Align the couple rod perpendicular ±0,1° ( ≈ 1
mm/m) by using shims under the table foot.

4. Check the distance between couple rod and
receiving unit: nominal size = 35...42 mm
while tilting −15° / +90° and II-longitudinal left
and right.

P252

P248
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9.7.3. Centering

 

Centering the Image Intensifier to central X-ray beam

1. Tilt the table into 88° position.

2. Select auxiliary ”fluoroscopy”.

3. Change the park position of the bucky frame to
right side.

4. Move beam longitudinal in foot end position.

5. Press ”stop movement” at the table.

6. Remove the II-grid.

7. Fix a washer (1) (about 3mm diameter) with
tape on the center of the grid (tube symbol).

8. Mount the grid.

9. Release ”stop movement” at the table.

10. Tilt the table into 0° position.

11. Select smallest II-format.

12. Switch ON fluoroscopy.

13. Move the collimator shutters to a closed format (only the washer must be visible).

14. Switch OFF fluoroscopy.

15. Shift the II in longitudinal and lateral direction and repeat till the washer is visible in the center of the
collimator shutters  (tolerance +/− 1mm).

Tolerance ±1 mm

collimation

1
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Centering the bucky unit to X-ray center beam

1. Select auxiliary ”bucky table”.

2. Start X-Scope application 
”adjustments \ geometry \ bucky frame park”
(fluoroscopy is possible while bucky tray is in
the beam).

3. Select auxiliary ”spotfilm”.

4. Press ”stop movement” at the table.

5. Fix a washer (1) (about 5mm diameter) on the
center of a blank bucky cassette (2).

6. Put the cassette into the bucky tray.

7. Switch ON fluoroscopy.

8. Move the bucky frame by using the GOC buttons ”change park to the left” and ”...to the right” till the washer
on the bucky cassette is in line with the washer on the grid of the image intensifier.

9. Switch OFF fluoroscopy, adjust the position switch SFS1 and store bucky frame park position according to
the X-Scope instructions.

10. Switch ON fluoroscopy.

11. Determine the deviation in lateral direction.

12. Switch OFF fluoroscopy.

13. Loosen the four mounting screws of the bucky unit for shifting in lateral direction.

14. Shift the bucky unit in lateral direction till the washer on the bucky cassette is in line with the washer on the
grid of the image intensifier.

15. Stop X-Scope application ”adjustments \ geometry \ bucky frame park”.

Check the centering X-ray beam to II:

1. Select auxiliary ”fluoroscopy”.

2. Change the park position of the bucky frame to right side.

3. Tilt the table into 0° position.

4. Move beam longitudinal in head end position.

5. Select smallest II-format.

6. Switch ON fluoroscopy.

7. Move the collimator shutters to a closed format (only the washer must be visible).

8. Move beam longitudinal to foot end position during fluoroscopy.

9. Change the park position of the bucky frame to the left side.

10. Move beam longitudinal to foot end position during fluoroscopy.

11. Tilt the table into 88° position during fluoroscopy.

12. Move beam longitudinal into head end position during fluoroscopy.

13. Change the park position of the bucky frame to the right side.

14. Move beam longitudinal into head end position during fluoroscopy.

15. Determine the deviation of the X-ray beam during all movements max. deviation 5mm.

16. Switch OFF fluoroscopy.

2

1
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Check the centering bucky centre to II-centre

1. Select auxiliary ”bucky table”.

2. Start X-Scope application 
”adjustments \ geometry \ bucky frame park” (fluoroscopy is possible while bucky tray is in the beam).

3. Select auxiliary ”spotfilm”.

4. Press ”stop movement” at the table.

5. Put the cassette with the fixed washer into the bucky tray.

6. Switch ON fluoroscopy.

7. Determine the deviation between the center of the cassette to the center of the image intensifier
max. deviation in lateral direction 2mm
max. deviation in long. direction 5mm.

8. Switch OFF fluoroscopy.

9. Stop X-Scope application ”adjustments \ geometry \ bucky frame park”.

10. Remove the washers from the cassette and the II-grid.

11. Release ”stop movement” at the table.
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9.8. SCATTERED RADIATION PROTECTION II LONGITUDINAL

(appl. USA/Canada)

9.8.1. Mounting the angleshaped cover (tower side)

1. Move the table into the 90°-position.

2. Loosen the four screws of the clamping shoes
(1) of the image intensifier.

3. Only for 23cm image intensifier:
Turn the image intensifier 270°
counterclockwise.

1
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4. Mount the angleshaped cover (1) with a shim
(2) and three screws at the headend side.
Tighten the screws moderate.

5. Only for 23 cm image intensifier:
Turn back the image intensifier to the 0°
position.

CAUTION

Do not damage the I.I. cable at the edge of the
cover.

___________________

6. Tighten the image intensifier with screws.

7. Mount the angleshaped cover with a shim and
three screws at the footend side (3).
Tighten the screws moderate.

9.8.2. Mounting the front cover (TSO side)

1. Fix on the front cover (1) to the I.I. frame (2).

2. Mount the I.I. cover (1) together with the front
cover (2) with four screws and the threaded
piece (3). 
Tighten the screws moderate.

1

2

3

1

2

1

3

2
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9.8.3. Bring into line the covers

1. Put the covers together into line at the junction. The front and rear cover must be mounted straight to the
I.I. housing that there is no crack.

2. Tighten all screws.

9.9. MOUNT THE COVERS

After checking all functions mount covers:

1. GCU

− large angle cover

− at the corrugated hose

− cable cover

− cover for tilting motor

2. Plate cover front

3. Plate cover rear

4. Tower

− a. front cover

− b. rear cover

5. Image intensifier cover

6. Head cover of the column

7. Column front cover in two parts

− a. on the top

− b. move tube upwards

− c. at the bottom

8. Covers of the tube arm

9. Ceiling or wall outlet

10. Cabinets
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10. FINISHING WORK

10.1. CLEANING

Clean the complete unit from dirt and grease residues with alcohol.

10.2. REPAIR THE LACQUER

Clean any damaged areas with alcohol and touch them up.

10.3. SEALING THE FLOOR PLATE

Make the floor plate watertight with sealing medium (silicone).

10.4. CLEAR ERROR BUFFER

Select in X-Scope:

1. Faultfind

2. Logging

3. DuoDiagnost

4. Erase logging

5. Erase Errors now!...

6. Confirm twice.

10.5. BACKUP

10.5.1. System controller configuration (sysco.dat)

� Start X-Scope.

� Select Install \ Copy.

� Select “Sysco” and confirm.

The sysco.dat backup file will be stored in the selected path.

10.5.2. Geometry installation values (gcu.dat)

� Start X-Scope.

� Select Install \ Copy.

� Select “GCU” and confirm.

The gcu.dat backup file will be stored in the selected path.
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10.5.3. II/TV installation values (cpx.dat)

� Start X-Scope.

� Select Install \ Copy.

� Select “CPX” and confirm.

The cpx.dat backup file will be stored in the selected path.

10.5.4. System database (APR’s)

� Switch the system OFF.

� Insert the emergency disk.

� Switch the system ON.

� Select “Application data saving”.

� Select “System database” and confirm.

� Remove the emergency disk and insert an emty one and confirm.

� Switch the system OFF after the emergency screen appears again.

� Remove the backup floppy.

NOTE

Leave backup floppies in the system reference manual (SRM).

___________________
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1. FORMAT RECOGNITION ON BUCKY FRAME

− see also Z1−9.1 Subsystem DuoDiagnost

Film cassette

size

[cm]

Film cassette

size

[inch]

Alternative

dimension

[cm]

Alternative

dimension

[inch]

Output voltage
SVA2

X2:5 (x)

[V]

Output voltage
SVA2

X2:6 (y)

[V]

13 x 18 5 x 7 2,57 3,58

15 x 40 6 x 16 3,0 8,0

6,5 x 8,5 3,3 4,32

18 x 24 7 x 9,5 3,58 4,8

18 x 43 7 x 17 3,58 8,64

20 x 25 8 x 10 20 x 24 8 x 9,5 4,0 4,8

20 x 40 8 x 16 4,0 8,0

20 x 43 8 x 17 4,0 8,64

24 x 24 9,5 x 9,5 4,8 4,8

24 x 30 9,5 x 12 4,8 6,0

25 x 30 10 x 12 24 x 30 9,5 x 12 4,8 6,0

28 x 35 11 x 14 5,59 7,12

30 x 30 12 x 12 6,0 6,0

30 x 35 12 x 14 6,0 7,12

30 x 40 12 x 16 6,0 8,0

35 x 35 14 x 14 7,12 7,12

40 x 40 16 x 16 8,0 8,0

43 x 35 17 x 14 8,64 7,12
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2. LUST DRIVE FOR BUCKY FRAME
long./tilting and bucky frame park

2.1. OPERATING INDICATION

H2

[green LED]

H1

[red LED]

Description

OFF OFF Power off, no function

OFF ON Power is switched on, after 0.5 s Selftest, inverter ready

ON OFF inverter is started

ON ON Overload protection active

OFF flashing Error − Switch power OFF and ON (reset). If H1−LED is still flashing
test for low−tension voltage. Otherwise exchange controller.
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3. INTRODUCTION

This chapter defines the logging concept of errors and events for the duo DIAGNOST.

3.1. ABBREVIATIONS

BLD Beam Limitation Device

CAN Controller Area Network

CLL Control LED on front

COCKPIT System Userinterface and Systemcontroller

CPX Central Part X (Image Detection)

CUI Cockpit User Interface

D65 OPTO1 printed circuit board

D66 “Switch board” for cassette tray connectors

D71 OPTO2 printed circuit board, transmitter

D72 OPTO2 printed circuit board, receiver

D80 Main control PCB with CPU

D81 PCB with grid oscillation electromagnet

D82 PCB with grid oscillation hall−sensor

D83 Front panel

DE Development

DIM Digital Image Memory (Image Processing)

GCU Geometry Control Unit

GEO Geometry control

GEST Geometry stand control

GM Grid motor

GOC Geometry Operation Control

GS Grid motor stop switch

HW Hardware

IOE Encoder on IOM motor

IOM Cassette tray in/out motor (X−direction)

IOS In/out button

LE Encoder on LM motor

LM Left side clamping device motor

OPTO1 Detector for inserted cassette

OPTO2 Detector for the cassette rear end

RE Encoder on RM motor

RM Right side clamping device motor

RS Grid ready/start switch

SB Signal bus

SE Encoder on SM motor

SM Shutter device motor

SW Software

SYS System controller

THG Tube Hand Grip

TSO Table Side Operation Control

UI User interface

URF Universal Radiography & Fluoroscopy
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3.2. ERROR AND EVENT LOGGING

The duo Diagnost contains two logging buffer, one for error messages and one for error, service and debug
messages.

Messages from following subsystems and components will be logged:

� System controller (SYSCO)

� Digital Camera Controller (DCCO)  (CPX, DIM)

� User Interface Controller (UICO)  (THG, GOC, TSO, COCKPIT)

� Geometry Controller (GECO)  (BLD, GCU, SC)

� X-ray Generator Controller (XGCO)  (Optimus C)

It is possible to select a subset of messages so the more important messages are logged only. This can be done
by the user by selecting the logging level on XSCOPE.

3.2.1. Properties of log buffers

The error file and the statistic file can be copied with an emergency tool from the Cockpit on to a disk.

The error buffer is saved in DD_ERROR.LOG. It can only be cleared with XSCOPE by the service engeneer.

The event buffer is saved in DD_EVENT.LOG. It is cleared with XSCOPE by the service engeneer and after each
start of the system.

The system logging buffers can be read out with the service tool XSCOPE. Their contents are displayed either on
the Cockpit screen or at the service notebook.

The windows on Cockpit can be enabled or disabled via XSCOPE and they can be cleared directly on the Cockpit.

All X−ray generator errors will be logged in System error buffer in cockpit.

The X−ray generator Optimus C contains a additional local error log buffer. It can be read out with the service tool
XRG−SCOPE.

3.2.2. Overall design aspects

The overall design of the error logging concept for the different types of components:

� Components with CAN connection to the System controller but without error buffer (COCKPIT, GOC, THG, TSO,
GCU, BLD, CPX, DIM)

� Component with CAN connection to the System controller and with local error buffer (Optimus C)

3.3. MESSAGE OVERVIEW

Fatal Error Message for severe error conditions
Error Message for less severe error conditions
Warning Message to show conditions which presumably could yield to problems
Message General hint about system state

3.3.1. Set XSCOPE log level

Log levels which can be selected by a service engineer with the service tool XSCOPE are

� Fatal Errors

� Errors

� Warnings

� Message and
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� Service.

All but the service log level are non volatile, i.e. after the next power off/on sequence the XSCOPE log level is
restored to its least recent value before service log level was selected.

3.4. BUFFER AND SCREEN HANDLING

The log buffer and the screens can be selected and erased separatly.

3.4.1. Log buffer handling

The error buffer and the event buffer can be read and cleared via XSCOPE. The file itself remains when cleared,
but the contents is set to the default  strings.

The event buffer is also cleared at power up.

The entry numbers always start with 1 after the buffers are cleared.

3.4.2. Screen handling

The error buffer and the event screen on Cockpit can be enabled and disabled via XSCOPE. The open window
can then be cleared via a button on Cockpit. It only clears the screen, it does not clear the error or event buffer itself.
The entry number remains were it is.

When activating the error buffer, the occuring errors are written on the screen, but no previous errors are displayed.

When activating the event buffer, all events since the last power−up are displayed and any new occuring events
are also displayed on the screen.

If a loglevel of any package is set to “debug” or  “service” at runtime of the system, the event screen is also enabled
and all messages since start−up are displayed.

If a loglevel of any package is set to “debug” or “service” as non−valatile value, the event screen is enabled at
start−up and all messages since start−up are displayed.

All messages occuring before the event screen is enabled are queued. When the queue is full, the last messages
(newest) are discarded.
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3.5. LAYOUT OF MESSAGE ITEMS

The following items will be logged in the error resp. event buffer:

� Entry number

� Time stamp

� Message level

� Message identification number (optional)

3.5.1. Entry number

The first item in the message is the continuos message entry number. This is a five character number from 00001
to 99999.

The error buffer is a ring buffer. The entry number will be increased up to 99999 and then it continuous with 00001.

3.5.2. Time stamp

The time information follows the entry number, separated by spaces. 

Date / Time  format  (error buffer)

Layout: YY/MM/DD HH:MM:SS (Example: 96/12/26 08:15:01)

Delta Time  format (event buffer, Cockpit display)

Layout: SSSSS:MMM  (seconds:milliseconds). Smallest time unit = 20ms. (Example: 13:120)

3.5.3. Message level

Log level Minimal is logged with −M−. All errors are classified in the error list.

3.5.4. Message identification number

The message identification number is an eight character number for all error messages of class −F−, −E−, −W−
and −M−. 
Example: 03 1 01 007

⎪ ⎪ ⎪ ⎪
⎪ ⎢ ⎪ ⎣__ detail error identification (NVRAM is defect)

 ⎪ ⎪ ⎣_____ component error number (Fatal Hardware Error)

⎪ ⎣________ component identification (GCU)

 ⎣___________ subsystem identification (Geometry)

The component error numbers and the detail error identifications are defined in the error definition table.
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3.5.5. Component identification description

Comp.  ID Component Description

01 System controller

0 SYSCO − Control General system controller functionality (hardware,
router, XSCOPE, ...)

1 SYSCO − CANCOM CAN communication (master functionality)

2 SYSCO − SIGNALBUS Signal−Bus

3 SYSCO − Startup Startup errors, before the SYCO.JOB is started

02 User interface

0 UI−CONTROL User interface control (UICO)

2 UI−GOC I Geometry Operator Console stationary

3 UI−GOC II Geometry Operator Console mobil

4 UI−TSO Table Side Operation

6 UI−THG Tube Handle Grip

8 UI−COCKPIT Cockpit Console

03 Geometry

0 GEO−CONTROL Geometry control (GECO)

1 GEO−GCU Geometry Controller Unit (GCU)

2 GEO−SC Serial Changer

3 GEO−COLLIMATOR Collimator (BLD)

04 Digital Camera

0 DC−CONTROL Digital Camera Control (DCCO)

1 DC−CPX Image detection subsystem (CPX)

2 DC−IP Image processing subsystem (LIM, DIM)

06 X-ray generation

0 XG−CONTROL X-ray control (XGCO)

1 XG−SUBSYS X-ray generator subsystem (Optimus C)
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4. DEFINITION OF ERROR LOGGING MESSAGES

4.1. SYSCO-CONTROL (SYSTEM CONTROL SYCO)

Error−ID
010 .. ...

Description Possible reasons

... 01 0xx F SYS: SW: Intern:<detail error description>

... 01 999 W SYS: SW: Intern: <number> unknown error oc-
cured

contact helpdesk Hamburg

... 02 001 E SYS: DB: Config: <number> APR: invalid Aux.
Dig. Memory

− Aux Dig. Camera not configured, but in APR dataset

... 02 002 E SYS: DB: Config: <number> APR:  invalid Aux.
WallBucky

− Aux WallBucky not configured, but in APR dataset

... 02 003 E SYS: DB: Config: <number> APR  Cassette
Split,  no Ser.Changer

− Option Serial Changer not configured, but series
exposures in APR dataset

... 02 004 E SYS: DB: Config: <number> APR: Frame Rate
for FREE CASS/WallBucky

− Option Serial Changer not configured, but series
exposures in APR dataset

... 02 005 E SYS: DB: Config: <number> APR: Cass Split for
FREE CASS/WallBucky

− Option Serial Changer not configured, but series
exposures in APR dataset

... 02 006 E SYS: DB: Config: <number> APR :AEC−Mode
ON  for FREE CASS

− Option Serial Changer not configured, but series
exposures in APR dataset

... 02 007 E SYS: DB: Config: <number> APR: Aux. and Re-
ceptor are different

− Option Serial Changer not configured, but series
exposures in APR dataset

... 02 008 E SYS: DB: Config: <number> Tomoangle for Aux.
DIG/WB/FREE

− Option Serial Changer not configured, but series
exposures in APR dataset

... 02 009 E SYS: DB: Config:%ld APR: Frame Rate for Spot-
film more than 1/sec

− a too fast frame rate is configured

... 02 010 E SYS: DB: Config:%ld APR: Spotfilm full size not
with NOT PRESENT

− APR program has spotfilm full size configured, system
has NOT PRESENT configured

... 03 001 E SYS: SW: Appl i: no Generator Configuration
available

− No Generator Configuration data from the generator can
be loaded to the system controller. (Generator or
communication defect)

... 03 002 E SYS: SW: Appli: no System Configuration data-
base available

− No database Configuration can be loaded to the system
controller. (Windows problem, database corrupted)

... 03 003 E SYS: SW: Appli: no Cockpit Userinterface avail. − No Cockpit Userinterface there (Windows problem)

... 04 001 E SYS: SW: BIOS:  CMOS power was lost − internal SW / HW error; contact helpdesk Hamburg

... 04 002 E SYS: SW: BIOS:  CMOS checksum error − internal SW / HW error; contact helpdesk Hamburg

... 04 003 E SYS: SW: BIOS:  CMOS config does not match − internal SW / HW error; contact helpdesk Hamburg

... 04 004 E SYS: SW: BIOS:  CMOS memory size does not
match

− internal SW / HW error; contact helpdesk Hamburg

... 04 005 E SYS: SW: BIOS:  CMOS init failed − internal SW / HW error; contact helpdesk Hamburg

... 04 006 E SYS: SW: BIOS:  CMOS time invalid − internal SW / HW error; contact helpdesk Hamburg

... 04 007 E SYS: SW: BIOS:  <number> msecs file seek − internal SW / HW error; contact helpdesk Hamburg

... 05 001 W SYS: SW: Appli: last system off due to power fail. − system was switched off by a power failure

... 05 002 W SYS: SW: Intern: last system off due to watch-
dog alert

− internal SW error; contact helpdesk Hamburg

... 05 003 W SYS: SW: Intern: last system off with CUI timeout − internal SW error; contact helpdesk Hamburg

... 05 004 W SYS: SW: Intern: last system off with DB timeout − internal SW error; contact helpdesk Hamburg

... 09 001 F SYS: SW: Intern: General Protection occured
(details: next power on)

− internal SW error; contact helpdesk Hamburg

... 09 002 M SYS: SW: Intern: <text> − internal SW error; contact helpdesk Hamburg

... 91 xxx F SYS: SW: Intern: <text> contact helpdesk Hamburg
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4.2. SYCO FILE ACCESS (SYSTEM CONTROL SYCO)

Error−ID
010 .. ..

Description Possible reasons

... 51 xxx E SYS: SW: Intern: <detail error description> − SW update / first installation: OK
− internal resource problem; contact helpdesk Hamburg
− internal SW  error; contact helpdesk Hamburg

... 52 101 E SYS: SW: NVRAM: Length: static system data,
load default

− internal SW problem
− harddisk problem

... 52 201 E SYS: SW: NVRAM: Length: dynamic system data,
load default

− internal SW problem
− harddisk problem

... 52 301 E SYS: SW: NVRAM: Length: statistic data, 
load default

− internal SW problem
− harddisk problem

... 53 101 E SYS: SW: NVRAM: Checksum:  static system data,
load default

− system was switched off during service

... 53 201 E SYS: SW: NVRAM: Checksum:  
dynamic system data , load default

− system was switched off during operation

... 54 101 M SYS: SW: NVRAM: Version: static system data,
load default

− SW update was done

... 54 102 M SYS: SW: NVRAM: Version: dynamic system  data,
load default

− SW update was done

... 55 101 M SYS: SW: NVRAM: Created: static system data,
load default

− new system, or file was deleted

... 55 201 M SYS: SW: NVRAM: Created: dynamic system data,
load default

− new system, or file was deleted

... 55 301 M SYS: SW: NVRAM: Created: statistic system data,
load default

− new system, or file was deleted

4.3. SYSCO−CANCOM (SYSTEM CONTROL − CAN COMMUNICATION CAL)

Error−ID
011 .. ...

Description Possible reasons

... 01 xxx E SYS: CAN: Intern: <detail erroer description>   internal SW error; contact helpdesk Hamburg

... 01 037 W SYS: CAN: Intern: <message> Msg_p_send   may occur with a disconnected node

... 01 999 W SYS: CAN: Intern: unknown error occured − contact helpdesk Hamburg

... 02 001 E SYS: CAN: SW: Controller chip overrun − CAN network error (faulty component)
− internal resource problem; contact helpdesk Hamburg

... 02 002 F SYS: CAN: HW: Controller chip bus off − CAN network error (faulty network / component)

... 02 003 E SYS: CAN: HW: Controller Chip error status − CAN network error (faulty network / component)

... 02 004 E SYS: CAN: SW: rx queue overrun − CAN network error (faulty component)
− internal resource problem; contact helpdesk Hamburg

... 02 005 F SYS: CAN: SW: tx queue overrun − CAN network error (faulty component)
− internal resource problem; contact helpdesk Hamburg

... 02 006 E SYS: CAN: SW: inhibit time queue overrun − internal resource problem; contact helpdesk Hamburg

... 10 0xx
xx=No-
deID

E SYS: CAN: network: <nodename> disconnetced − CAN network error (cableing)
− component error (component reset)

... 11 0xx
xx=No-
deID

M SYS: CAN: network: <nodename> restarted −component available
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... 12 0xx
xx=No-
deID

F SYS: CAN: network: <nodename> absent − CAN network error (cableing)
− component error (component reset)

Node ID 00 System User Interface (cockpit)

Node ID 01 Geometry Operation Control stationary (GOC I)

Node ID 02 Table Side Operation (TSO)

Node ID 03 Tube Hand Grip (THG)

Node ID 04 Geometry Contol Unit (GCU)

Node ID 05 Central Part X (CPX)

Node ID 06 Generator

Node ID 07 Collimator easy beam

Node ID 08 Collimator NICOL

Node ID 09 Digital Image Memory (DIM)

Node ID 10 Serial changer

Node ID 11 Geometry Operation Control mobil (GOC II)

4.4. SYSCO−SIGNALBUS (SYSTEM CONTROL − SIGNAL BUS SIBI)

Error−ID
012 .. ...

Description Possible reasons

... 01 001 F SYS: SB: HW: EN_X  signal  set on at startup Signalbus hardware error

faulty component

... 01 002 E SYS: SB: HW: RQ_SN_X  signal  set on at startup Signalbus hardware error

faulty component

... 01 003 E SYS: SB: HW: CTRL_X  signal  set on at startup Signalbus hardware error

faulty component

... 01 004 E SYS: SB: HW: RQ_M2_X  signal  set on at startup Signalbus hardware error

faulty component

... 01 005 E SYS: SB: HW: RQ_M1_X  signal  set on at startup Signalbus hardware error

faulty component

... 01 006 E SYS: SB: HW: NR_PR_X  signal  set off at startup Signalbus hardware error

faulty component

... 01 007 E SYS: SB: HW: ACT_X  signal  set on at startup Signalbus hardware error

faulty component

... 01 008 E SYS: SB: HW: EN_MV  signal  set on at startup Signalbus hardware error

faulty component

... 01 009 E SYS: SB: HW: CTRL_I  signal  set on at startup Signalbus hardware error

faulty component

... 01 010 E SYS: SB: HW: I_BUSY  signal  set on at startup Signalbus hardware error

faulty component

... 01 999 E SYS: SB: internal error: unknown error occured contact helpdesk Hamburg

... 02 001 E SYS: SB: HW: RQ_M1_X  signal  NOT reset to off Signalbus hardware error

faulty component

... 02 002 E SYS: SB: HW: RQ_M1_X signal  NOT reset to on Signalbus hardware error

faulty component

... 02 003 E SYS: SB: HW: RQ_M2_X signal  NOT reset to off Signalbus hardware error

faulty component
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... 02 004 E SYS: SB: HW: RQ_M2_X signal  NOT reset to on Signalbus hardware error

faulty component

... 02 005 E SYS: SB: HW: RQ_SN_X  signal NOT reset to off Signalbus hardware error

faulty component

... 02 006 E SYS: SB: HW: RQ_SN_X  signal NOT reset to on Signalbus hardware error

faulty component

... 03 001 E SYS: SB: HW: CTRL_X  signal set on when acquisi-
tion idle

1. Signalbus hardware error
2. Internal Software error in CPX; contact helpdesk
Hamb. faulty component

... 03 002 E SYS: SB: HW: CTRL_I  signal set on when acquisi-
tion idle

1. Signalbus hardware error
2. Internal Software error in CPX; contact helpdesk
Hamb. faulty component

... 03 003 E SYS: SB: HW: X_ACT  signal set on when acquisi-
tion idle

Signalbus hardware error

faulty component

... 03 004 E SYS: SB: HW: NR_PR_X  signal set off when ac-
quisition idle

Signalbus hardware error

faulty component

4.5. UI−CONTROL (USER INTERFACE − CONTROL UICO)

Error−ID
020 .. ...

Description Possible reasons

... 01 001 W UI:SYS:SW: Intern: CAN obj−>GOC sel. mask task internal SW error; contact helpdesk Hamburg

... 01 002 W UI:SYS:SW: Intern: CAN obj−>TSO sel. mask task internal SW error; contact helpdesk Hamburg

... 01 003 W UI:SYS:SW: Intern: CAN obj−>GOC key task internal SW error; contact helpdesk Hamburg

... 01 004 W UI:SYS:SW: Intern: CAN obj−>GOC joystick task internal SW error; contact helpdesk Hamburg

... 01 005 W UI:SYS:SW: Intern: CAN obj−>TSO key task internal SW error; contact helpdesk Hamburg

... 01 006 W UI:SYS:SW: Intern: CAN obj−>THG key task internal SW error; contact helpdesk Hamburg

... 01 007 W UI:SYS:SW: Intern: unknown CUI event status <event> internal SW error; contact helpdesk Hamburg

... 01 008 W UI:SYS:SW: Intern: CAN obj−>GO2 sel. mask task internal SW error; contact helpdesk Hamburg

... 00 999 W UI: SYS:SW: unknown error received contact helpdesk Hamburg

4.6. UI−GOC   (USER INTERFACE − 1ST GEOMETRY OPERATOR CONSOLE GOC)

Error−ID
022 .. ...

Description Possible reasons

... 01 000 F UI: GOC: HW: general error   GOC is defect

... 01 001 F UI: GOC: HW: RAM test failed   GOC is defect

... 01 002 F UI: GOC: HW: watchdog test failed   GOC is defect

... 01 003 F UI: GOC: HW: power supply error   GOC is defect

... 02 000 F UI: GOC: SW: general communication error   Component design error; contact helpdesk Hamburg

... 02 001 F UI: GOC: SW: CAN chip communication error   Component design error; contact helpdesk Hamburg

... 10 001

....

... 10 095

E UI: GOC: HW: key <xxx> pressed during startup − Specific key is defect
− Specific key is pressed during startup

... 11 001 F UI: GOC: HW: tilting joystick pressed during startup − Specific joystick is defect
− Specific joystick is pressed during startup

... 11 002 F UI: GOC: HW: move beam joystick pressed during
startup

− Specific joystick is defect
− Specific joystick is pressed during startup
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... 20 001 E UI: GOC: HW: tilting joystick out of range   Specific joystick is defect

... 20 002 E UI: GOC: HW: move beam joystick out of range   Specific joystick is defect

... 50 001

 ....

... 50 003

E UI: GOC: SW: Intern: unknown para. request <xx>   Component design error; contact helpdesk Hamburg

... 90 000 E UI: GOC: selection bit mask timeout − timeout of  the selection bit mask

... 99 000 W UI: GOC: unknown error <xx/yy> received − SW−versions incompatible
− Internal SW error; contact helpdesk Hamburg

4.7. UI−GOC   (USER INTERFACE − 2ND GEOMETRY OPERATOR CONSOLE GOC)

Error−ID
023 .. ...

Description Possible reasons

... 01 000 F UI: GC2: HW: general error   GC2 is defect

... 01 001 F UI: GC2: HW: RAM test failed   GC2 is defect

... 01 002 F UI: GC2: HW: watchdog test failed   GC2 is defect

... 01 003 F UI: GC2: HW: power supply error   GC2 is defect

... 02 000 F UI: GC2: SW: general communication error   Component design error; contact helpdesk Hamburg

... 02 001 F UI: GC2: SW: CAN chip communication error   Component design error; contact helpdesk Hamburg

... 10 001

....

... 10 095

E UI: GC2: HW: key <xxx> pressed during startup − Specific key is defect
− Specific key is pressed during startup

... 11 001 F UI: GC: HW: tilting joystick pressed during startup − Specific joystick is defect
− Specific joystick is pressed during startup

... 11 002 F UI: GC2: HW: move beam joystick pressed during
startup

− Specific joystick is defect
− Specific joystick is pressed during startup

... 20 001 E UI: GC2: HW: tilting joystick out of range   Specific joystick is defect

... 20 002 E UI: GC2: HW: move beam joystick out of range   Specific joystick is defect

... 50 001

 ....

... 50 003

E UI: GC2: SW: Intern: unknown para. request <xx>   Component design error; contact helpdesk Hamburg

... 90 000 E UI: GC2: selection bit mask timeout − timeout of  the selection bit mask

... 99 000 W UI: GC2: unknown error <xx/yy> received − SW−versions incompatible
− Internal SW error; contact helpdesk Hamburg

4.8. UI−TSO   (USER INTERFACE − TABLE SIDE OPERATION TSO)

Error−ID
024 .. ...

Description Possible reasons

... 01 000 F UI: TSO: HW: general error   TSO is defect

... 01 001 F UI: TSO: HW: RAM test failed   TSO is defect

... 01 002 F UI: TSO: HW: watchdog test failed   TSO is defect
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... 01 003 F UI: TSO: HW: power supply error   TSO is defect

... 02 000 E UI: TSO: SW: general communication error   Component design error; contact helpdesk Hamburg

... 02 001 E UI: TSO: SW: CAN ship communication error   Component design error; contact helpdesk Hamburg

... 10 005

....

... 10 096

E UI: TSO: HW: key <xxx>pressed during startup − Specific key is defect
− Specific key is pressed during startup

... 50 001

... 50 002

E UI: TSO: SW: Intern: unknown para. request <xx>   Component design error; contact helpdesk Hamburg

... 90 000 E UI: TSO: selection bit mask timeout − timeout of the  selection bit mask

... 99 000 W UI: TSO: unknown error <xx/yy> received − SW−versions incompatible
− Internal SW error; contact helpdesk Hamburg

4.9. UI−THG   (USER INTERFACE − TUBE HANDLE GRIP THG)

Error−ID
026 .. ...

Description Possible reasons

... 01 000 F UI: THG: HW: general error   THG is defect

... 01 001 F UI: THG: HW: RAM test failed   THG is defect

... 01 002 F UI: THG: HW: watchdog test failed   THG is defect

... 01 003 F UI: THG: HW: power supply error   THG is defect

... 02 000 E UI: THG: SW: general communication error   Component design error; contact helpdesk Hamburg

... 02 001 E UI: THG: SW: CAN ship communication error   Component design error; contact helpdesk Hamburg

... 10 005

....

... 10 096

E UI: THG: HW: key <xxx>pressed during startup − Specific key is defect
− Specific key is pressed during startup

... 50 001

... 50 002

E UI: THG: SW: Intern: unknown para. request <xx>   Component design error; contact helpdesk Hamburg

... 99 000 W UI: THG: unknown error <xx/yy> received − SW−versions incompatible
− Internal SW error; contact helpdesk Hamburg

4.10. UI−COCKPIT   (USER INTERFACE −COCKPIT CUI)

Error−ID
028 .. ...

Description Possible reasons

... 00 001 E UI:CUI:HW: preparation key pressed during startup − Specific key is defect
− Specific key is pressed during startup

... 00 002 E UI:CUI:HW: exposure key pressed during startup − Specific key is defect
− Specific key is pressed during startup

... 00 003 E UI:CUI:HW: fluoroscopy key pressed during startup − Specific key is defect
− Specific key is pressed during startup

... 00 100 E UI:CUI:SW: Corrupt config file: <filename> − internal SW problem
− harddisk problem
− system was switched off during file access
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... 00 101 E UI:CUI:SW: Database corrupt: <APR database
name>

− internal SW problem
− harddisk problem
− system was switched off during file access

... 00 102 E UI:CUI:SW: Database problem: <Config database
name>

− internal SW problem
− harddisk problem
− system was switched off during file access

... 00 103 E UI:CUI:SW: Database corrupt: <Config database
name>

− internal SW problem
− harddisk problem
− system was switched off during file access

... 00 104 E UI:CUI:SW: Database error − internal SW problem
− harddisk problem
− system was switched off during file access

... 00 105 E UI:CUI:SW: Resource library DLL error − internal SW problem
− harddisk problem
− system was switched off during file access

... 00 106 E UI:CUI:SW: Port driver DLL error − internal SW problem
− harddisk problem
− system was switched off during file access

... 00 107 E UI:CUI:HW: Key pressed at startup − Specific key is defect
− Specific key is pressed during startup

... 00 108 E UI:CUI:SW: Database backup error − internal SW problem
− harddisk problem
− system was switched off during file access

... 00 109 E UI:CUI:SW: Bitmap file problem − internal SW problem
− harddisk problem
− system was switched off during file access

... 00 999 E UI:CUI:SW: Keyhook DLL error − internal SW problem
− harddisk problem
− system was switched off during file access

... 99 999 E UI:CUI: unknown error <xx/yy> received − Internal SW error; contact helpdesk Hamburg

4.11. GEO−CONTROL   (GEOMETRY CONTROL GECO / GECM)

Error−ID
030 .. ...

Description Possible reasons

... 10 001 W GEO: SYS: SW: Intern: GCU_EVENT/ERROR
mbx/unknown obj−id rxed

Internal SW error; contact helpdesk Hamburg

... 10 002 W GEO: SYS: SW: Intern: GCU_ACT_VAL mbx/un-
known obj−id rxed

Internal SW error; contact helpdesk Hamburg

... 10 003 W GEO: SYS: SW: Intern: GCU_BRAKSTAT mbx/un-
known obj−id rxed

Internal SW error; contact helpdesk Hamburg

... 10 010 W GEO: SYS: DB: Intern: invalid APR layerheight Internal SW error; contact helpdesk Hamburg

... 10 011 W GEO: SYS: DB: Intern: invalid APR spotfilm size Internal SW error; contact helpdesk Hamburg

... 10 999 W GEO: SYS: SW: Intern: unknown error <number>
occured in GEST

Internal SW error; contact helpdesk Hamburg

... 20 001 W GEO: SYS: SW: Intern: GECM <number> unknown
msg

Internal SW error; contact helpdesk Hamburg

... 20 010 W GEO: SYS: SW: Intern: unknown obj <number>
sec_error_rx_task

Internal SW error; contact helpdesk Hamburg

... 20 011 W GEO: SYS: SW: Intern: unknown obj <number>
sec_event_rx_task

Internal SW error; contact helpdesk Hamburg

... 20 012 W GEO: SYS: SW: Intern: unknown obj <number>
sec_position_rx_task

Internal SW error; contact helpdesk Hamburg

... 20 013 W GEO: SYS: SW: Intern: unknown obj <number>
gcu_cass_format_rx_task

Internal SW error; contact helpdesk Hamburg



DuoDiagnost FAULT FINDING

DuoDiagnost CSIP Level 1 (08.0) 3−17
� 2008 Koninklijke Philips Electronics N.V.

ALL RIGHTS RESERVED

duoD_3

... 20 020 W GEO: SYS: SW: Intern: unknown obj <number>
blu_sh_pos_rx_task

Internal SW error; contact helpdesk Hamburg

... 20 021 W GEO: SYS: SW: Intern: unknown evt <number>
blu_event_rx_task

Internal SW error; contact helpdesk Hamburg

... 20 022 W GEO: SYS: SW: Intern: unknown obj <number>
blu_event_rx_task

Internal SW error; contact helpdesk Hamburg

... 20 023 W GEO: SYS: SW: Intern: unknown obj <number>
blu_error_rx_task

Internal SW error; contact helpdesk Hamburg

... 20 030 W GEO: SYS: SW: Intern: unknown obj <number>
bld_nicol_sh_pos_rx_task

Internal SW error; contact helpdesk Hamburg

... 20 031 W GEO: SYS: SW: Intern: unknown evt <number>
bld_nicol_event_rx_task

Internal SW error; contact helpdesk Hamburg

... 20 032 W GEO: SYS: SW: Intern: unknown obj <number>
bld_nicol_event_rx_task

Internal SW error; contact helpdesk Hamburg

... 20 033 W GEO: SYS: SW: Intern: unknown obj <number>
bld_nicol_error_rx_task

Internal SW error; contact helpdesk Hamburg

... 20 040 F GEO: SYS: SW: Intern: unknown BLU−type, no
collimation

Internal SW error; contact helpdesk Hamburg

... 20 050 F GEO: SYS: SW: Collimator busy timeout No response on a command from the sysco to the 
Collimator within timeout when a new command is
sent.

... 20 999 W GEO: SYS: SW: Intern: <number> occured in
GECM

Internal SW error; contact helpdesk Hamburg

4.12. GEO−GCU   (GEOMETRY CONTROLLER UNIT GCU)

Error−ID
031 .. ...

Description Possible reasons

... 01 001 F GEO: GCU: HW: ROM test failed − EPROM(s) defect

... 01 002 F GEO: GCU: HW: RAM test failed − RAM(s) defect

... 01 003 F GEO: GCU: HW: watchdog timeout − Can be caused by short system switch OFF to switch
ON time

− Interferance on data / address bus on SGCU card

... 01 004 F GEO: GCU: HW: unexpected interrupt − Can be caused by short system switch OFF to switch
ON time

− Interferance on data / address bus on SGCU card

... 01 005 F GEO: GCU: HW: unexpected interrupt − Can be caused by short system switch OFF to switch
ON time

− Interferance on data / address bus on SGCU card

... 01 006 F GEO: GCU: HW: unexpected interrupt − Can be caused by short system switch OFF to switch
ON time

− Interferance on data / address bus on SGCU card

... 01 007 E GEO: GCU: HW: NVRAM defect − NVRAM defect or missing

... 01 008 F GEO: GCU: HW: Power supply dervoltageun − Power supply error U1 < 19.5V

... 02 001 F GEO: GCU: SW: watchdog timeout − Software crash

... 02 002 F GEO: GCU: SW: stack underflow − Software crash

... 02 003 F GEO: GCU: SW: stack overflow − Software crash

... 03 001 F GEO: GCU: HW: no operation of AD−converter − AD−Converter defect
− ±10V reference shorted to GND
− +24V−U1 sinks lower than 17V

... 10 000 F GEO: GCU: watchdog test failed during startup − CPU defect
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... 11 001 E GEO: GCU: NVRAM test failed during startup: config-
uration section

− bad NVRAM data or version

... 11 002 E GEO: GCU: NVRAM test failed during startup: adjust-
ment section

− bad NVRAM data or version

... 11 003 E GEO: GCU: NVRAM test failed during startup: ap-
plication section

− bad NVRAM data or version

... 12 001 F GEO: GCU: K1 relay (MAINSAFETY): stuck on dur-
ing startup

− Relay defect or incorrect wiring

... 12 002 E GEO: GCU: K1 relay (MAINSAFETY): stuck off during
startup

− GOC movement stop switch active
− Relay defect or incorrect wiring
− Safety circuit broken
− Tube vertical in upper position

... 13 001 F GEO: GCU: K2 relay (DEADMAN): stuck on during
startup

− Relay defect or incorrect wiring

... 14 001 F GEO: GCU: K3 relay (DEADMAN): stuck on during
startup

− Relay defect or incorrect wiring

... 15 001 F GEO: GCU: K4 relay (COLLISION): stuck on during
startup

− Relay defect (SC100)

Error−ID
031 .. ...

Description Possible reasons

... 16 001 F GEO: GCU: K5 relay (EN_MV): stuck on during
startup

− Relay defect (SC100)
− EN_MV active during startup

... 17 001 F GEO: GCU: K7 relay (EN_X): stuck on during startup − Relay defect (SC210) or SC210 missing
− EN_X active during startup

... 18 001 E GEO: GCU: K8 relay (connect EN_X−EN_MV): stuck
on during startup

− Relay defect (SC210) or SC210 missing

... 18 002 F GEO: GCU: K8 relay (connect EN_X−EN_MV): stuck
off during startup

− Relay defect (SC210)

... 19 001 F GEO: GCU: Power supply overvoltage during startup − Power supply defect

... 20 001 F GEO: GCU: K6 relay (BFP): stuck on during startup − Relay defect or incorrect wiring

... 20 002 F GEO: GCU: K6 relay (BFP): stuck off during startup − Relay defect or incorrect wiring
− K2 stuck ON

... 21 001 W GEO: GCU: table tilt axis: frequency convertor reset − Frequency converter error, e.g. overload, overcurrent

... 21 002 F GEO: GCU: table tilt axis: frequency convertor failed − Frequency converter not responding
− Frequency converter not powered up

... 21 003 W GEO: GCU: Bucky frame long axis: frequency con-
vertor reset

− Frequency converter error, e.g. overload, overcurrent

... 21 004 F GEO: GCU: Bucky frame long axis: frequency con-
vertor failed

− Frequency converter not responding
− Frequency converter not powered up

... 22 001 F GEO: brake output monitor error: tilting brake off − Connection to brake broken
− Driver (SC100) defect

... 22 002 F GEO: brake output monitor error: II long. brake off − Connection to brake broken
− Driver (SC100) defect
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... 22 003 F GEO: brake output monitor error: Bucky frame long
brake off

− Connection to brake broken
− Driver (SC100) defect

... 23 001 F GEO: GCU: power supply: voltage too high − Power supply defect

... 24 001 E GEO: GCU: couple status error: undefined status − Only one of two sensors active

... 25 001 E GEO: GCU: Compressor force sensor error:  force
discrepancy

− Check force sensors using service tool, any sensor
can by stuck on or stuck off.

... 26 001 E GEO: GCU: Cassette detection: switch and format
mismatch

− Cassette present sensor defect
− Analogue sensing defect

... 27 001 E GEO: GCU: Angulate beam: switch and calculated
angle mismatch

− Switch defect or not adjusted

... 28 001 F GEO: GCU: Bucky frame park: switch and measured
position mismatch

− Switch defect or not adjusted

... 30 001 F GEO: GCU: tabletop lateral: overspeed detected − Potentiometer velocity too high
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Error−ID
031 .. ...

Description Possible reasons

... 30 002 F GEO: GCU: table tilt: overspeed detected − Potentiometer velocity too high

... 30 003 F GEO: GCU: move beam: overspeed detected − Tachometer velocity too high

... 30 004 F GEO: GCU: angulate beam: overspeed detected − Tachometer velocity too high

... 30 005 F GEO: GCU: Bucky frame park: overspeed detected − Potentiometer velocity too high

... 30 006 F GEO: GCU: Fulcrum frontal: overspeed detected − Potentiometer velocity too high

... 30 007 F GEO: GCU: Compressor: overspeed detected − Potentiometer velocity too high

... 31 001 F GEO: GCU: tabletop lateral: jam error − Axis position does not change

... 31 002 F GEO: GCU: table tilt: jam error − Axis position does not change

... 31 003 F GEO: GCU: move beam: jam error − Axis position does not change

... 31 004 F GEO: GCU: angulate beam: jam error − Axis position does not change

... 31 005 F GEO: GCU: Bucky frame park: jam error − Axis position does not change

... 31 006 F GEO: GCU: Fulcrum frontal: jam error − Axis position does not change

... 31 007 F GEO: GCU: Compressor: jam error − Axis position does not change

... 34 001 F GEO: GCU: AD-input out of range: table tilt position − Connection to potentioneter broken
− Analogue input shorted to ±10v reference

... 34 002 F GEO: GCU: AD-input out of range: Bucky frame park
position

− Connection to potentioneter broken
− Analogue input shorted to ±10v reference

... 34 003 F GEO: GCU: AD−input out of range: Bucky frame long.
position

− Connection to potentioneter broken
− Analogue input shorted to ±10v reference

... 34 004 F GEO: GCU: AD−input out of range: II long.  position − Connection to potentioneter broken
− Analogue input shorted to ±10v reference

... 34 005 F GEO: GCU: AD−input out of range: tabletop lateral
position

− Connection to potentioneter broken
− Analogue input shorted to ±10v reference

... 34 006 F GEO: GCU: AD−input out of range: Fulcrum position − Connection to potentioneter broken
− Analogue input shorted to ±10v reference

... 34 007 F GEO: GCU: AD−input out of range: Compressor posi-
tion

− Connection to potentioneter broken
− Analogue input shorted to ±10v reference

... 34 008 F GEO: GCU: AD−input out of range: Table Bucky Cas-
sette X

− Connection to cassette sensing broken
− Analogue input shorted to ±10v reference

... 34 009 F GEO: GCU: AD−input out of range: Bucky frame park
velocity

− Connection to tachoneter broken  not yet implemented
− Analogue input shorted to ±10v reference

... 34 010 F GEO: GCU: AD−input out of range: Bucky frame long.
velocity

− Connection to tachoneter broken
− Analogue input shorted to ±10v reference

... 34 011 F GEO: GCU: AD−input out of range: Table Bucky Cas-
sette Y

− Connection to cassette sensing broken
− Analogue input shorted to ±10v reference

... 34 012 F GEO: GCU: AD-input out of range: U1 check voltage − Check voltage U1 at SC100X1:C13  < 3,9V �U1<19.5 V
   check cabling, power supply

... 35 001 F GEO: GCU: tabletop lat.: movement into wrong direc-
tion

− Potentiometer velocity in wrong direction

... 35 002 F GEO: GCU: table tilt: movement into wrong direction − Potentiometer velocity in wrong direction

... 35 003 F GEO: GCU: move beam: movement into wrong direc-
tion

− Tachometer velocity in wrong direction

... 35 004 F GEO: GCU: angulate beam: movement into wrong
direction

− Tachometer velocity in wrong direction

... 35 005 F GEO: GCU: Bucky frame park: movement into wrong
direction

− Potentiometer velocity in wrong direction

... 35 006 F GEO: GCU: Fulcrum frontal: movement into wrong
direction

− Potentiometer velocity in wrong direction
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Error−ID
031 .. ...

Description Possible reasons

... 35 007 F GEO: GCU: Compressor: movement into wrong di-
rection

− Potentiometer velocity in wrong direction

... 36 001 F GEO: GCU: tabletop lateral: undemanded movement − Axis position change detected without move request

... 36 002 F GEO: GCU: table tilt: undemanded movement − Axis position change detected without move request

... 36 003 F GEO: GCU: move beam: undemanded movement − Axis position change detected without move request

... 36 004 F GEO: GCU: angulate beam: undemanded movement − Axis position change detected without move request

... 36 005 F GEO: GCU: Bucky frame park: undemanded move-
ment

− Axis position change detected without move request

... 36 006 F GEO: GCU: Fulcrum frontal: undemanded movement − Axis position change detected without move request

... 36 007 F GEO: GCU: Compressor: undemanded movement − Axis position change detected without move request

... 37 003 F GEO: GCU: tacho monitoring error: move beam − Tachometer belt broken

... 37 004 F GEO: GCU: tacho monitoring error: angulate beam − Tachometer belt broken

... 37 005 F GEO: GCU: tacho monitoring error: bucky frame park − Tachometer belt broken

... 38 001 W GEO: GCU: Tube vertical: switch and calculated posi-
tion mismatch warning

− Reference switch not correctly adjusted
− Positions of axes incorrect or not adjusted
− Mechanical play / tolerances

... 38 002 F GEO: GCU: Tube vertical: switch and calculated posi-
tion mismatch

− Reference switch defect
− Positions of axes incorrect or not adjusted
− Mechanical play / tolerances

... 40 001 F GEO: GCU: K1 relay: active but disabled by SW − Relay defect or incorrect wiring

... 40 002 E GEO: GCU: K1 relay: inactive due to safety circuit − Relay defect or incorrect wiring
− Safety circuit broken
− Tube vertical in upper position

... 41 001 F GEO: GCU: K2 relay: active but disabled by SW − Relay defect or incorrect wiring

... 41 002 F GEO: GCU: K2 relay: disabled by EN_MV − Relay defect or incorrect wiring

... 41 003 F GEO: GCU: K2 relay: active but disabled by EN_MV − Relay defect or incorrect wiring

... 41 004 F GEO: GCU: K2 relay: active but disabled by K4 − Relay defect or incorrect wiring

... 41 005 F GEO: GCU: K2 relay: inactive but enabled by SW − Relay defect or incorrect wiring

... 42 001 F GEO: GCU: K3 relay: active but disabled by SW − Relay defect or incorrect wiring

... 42 002 F GEO: GCU: K3 relay: disabled by EN_MV − Relay defect or incorrect wiring

... 42 003 F GEO: GCU: K3 relay: active but disabled by EN_MV − Relay defect or incorrect wiring

... 42 004 F GEO: GCU: K3 relay: active but disabled by K4 − Relay defect or incorrect wiring

... 42 005 F GEO: GCU: K3 relay: inactive but enabled by SW − Relay defect or incorrect wiring

... 43 001 E GEO: GCU: K8 relay (connect EN_X−EN_MV): active
but disabled by SW

− Relay defect (SC210) or SC210 missing

... 43 002 F GEO: GCU: K8 relay (connect EN_X−EN_MV): inac-
tive but enabled by SW

− Relay defect (SC210) or SC210 missing

... 44 001 F GEO: GCU: K6 relay (BFP): active but disabled by
SW

− Relay defect or incorrect wiring
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Error−ID
031 .. ...

Description Possible reasons

... 44 002 F GEO: GCU: K6 relay (BFP): inactive but enabled by
SW

− Relay defect or incorrect wiring
− K2 stuck ON

... 50 001 W GEO: GCU: movement not possible: Compressor not
configured

− Compressor not configured
− Configuration data not downloaded to GCU

... 60 000 W GEO: GCU: SW: internal buffer overflow: buffer−ID
XXX

− Software error

... 61 001 W GEO: GCU: configuration error: configuration data not
rxed

− Configuration data not downloaded to GCU

... 70 001 W GEO: GCU: NVRAM is not write protected − NVRAM must be write protected (SC100)

... 72 001 E GEO: GCU: NVRAM data overwritten with default
data: configuration section

− Default data loaded into NVRAM. Data was bad or
version incorrect.

... 72 002 E GEO: GCU: NVRAM data overwritten with default
data: adjustment section

− Default data loaded into NVRAM. Data was bad or
version incorrect.

... 72 003 E GEO: GCU: NVRAM data overwritten with default
data: application section

− Default data loaded into NVRAM. Data was bad or
version incorrect.

... 81 001 E GEO: GCU: SRP error: switch activ, but bucky frame
not in Expo position

− Switch defect or position recognition failed

... 81 002 F GEO: GCU: SRP error: switch not activ, but bucky
frame in Expo position

− Switch defect or position recognition failed

... 82 002 E GEO: GCU: Coupling Rod: Decouple without request
or manual

− Mechanical problems with Coupling Rod
− User did decouple mechanicly

... 98 000 F GEO: GCU: no selection mask received, axis XXX − Software error (SYSCO or User interface)
− CAN bus disconnected from GCU or User interface

... 99 000 W GEO: GCU: unknown error YY XXX received − Internal SW error. Contact helpdesk Hamburg

4.13. GEO−SC   (GEOMETRY − SERIAL CHANGER)

Error ID
032 .. ...

Description Possible reason

... 01 001 F GEO: SEC: HW: ROM test failed − EPROM defect, exchange IC4

... 01 002 F GEO: SEC: HW: RAM test failed − RAM defect, exchange main board D80

... 01 003 F GEO: SEC: HW: watchdog test failed − hardware defect, exchange main board D80

... 01 004 E GEO: SEC: HW: watchdog timeout − Internal software error, see REMARK #

... 01 005 E GEO: SEC: HW: unexpected NMI − Internal software error, see REMARK #

... 01 006 E GEO: SEC: HW: unexpected class B interrupt − Internal software error, see REMARK #

... 01 007 E GEO: SEC: HW: unexpected other interrupt − Internal software error, see REMARK #

... 02 001 F GEO: SEC: SW: watchdog timeout − Internal software error, see REMARK #

... 02 002 F GEO: SEC: SW: stack underflow − Internal software error, see REMARK #

... 02 003 F GEO: SEC: SW: stack overflow − Internal software error, see REMARK #
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... 10 001 F GEO: SEC: Cassette detection: switch and format
mismatch

− cassette present detected, but no format recognized
− check OPTO1(D65−3) for defect or dust via LED

LD4 on D80 board  – is ON if cassette is present
− check OPTO2 (D71−72) for defect or dust via LED

LD5 on D80 board – is ON while loading / ejecting the
cassette

... 11 001 F GEO: SEC: Key pressed during startup: IO switch − check I/O switch D83−1
− I/O button pressed  during system / SEC  start up

... 20 001 E GEO: SEC: Timeout: Adjustment of IOM not started on
command

− Internal software error, see REMARK #

... 20 002 E GEO: SEC: Timeout: Adjustment of LM/RM not started
on command

− Internal software error, see REMARK #

... 20 003 E GEO: SEC: Timeout: Adjustment of SM not started on
command

− Internal software error, see REMARK #

... 20 004 E GEO: SEC: Timeout: Adjustment of GM not started on
command

− Internal software error, see REMARK #

...  21 001 E GEO: SEC: Timeout: Adjustment of IOM not finished − Adjustment failed , see further error messages

...  21 002 E GEO: SEC: Timeout: Adjustment of LM/RM not fin-
ished

− Adjustment failed , see further error messages

...  21 003 E GEO: SEC: Timeout: Adjustment of SM not finished − Adjustment failed , see further error messages

...  21 004 E GEO: SEC: Timeout: Adjustment of GM not finished − Adjustment failed , see further error messages

...  22 001 E GEO: SEC: Timeout: Movement of IOM not started on
command

− Movement failed , see further error messages

... 22 002 E GEO: SEC: Timeout: Movement of LM/RM not started
on command

− Movement failed , see further error messages

... 22 003 E GEO: SEC: Timeout: Movement of SM not started on
command

− Movement failed , see further error messages

... 22 004 E GEO: SEC: Timeout: Movement of GM not started on
command

− Movement failed , see further error messages

 REMARKS: # answer following two questions before calling helpdesk Hamburg:

1. Is this error number reproducible ?    YES  /  NO

2. If YES, how is this error number reproducible ?

Error ID
032 .. ...

Description Possible reason

... 23 001 E GEO: SEC: Timeout: Movement of IOM not finished − Movement failed , see further error messages

... 23 002 E GEO: SEC: Timeout: Movement of LM/RM not finished − Movement failed , see further error messages

... 23 003 E GEO: SEC: Timeout: Movement of SM not finished − Movement failed , see further error messages

... 23 004 E GEO: SEC: Timeout: Movement of GM not finished − Movement failed , see further error messages

... 24 000 E GEO: SEC: SW: internal buffer overflow: buffer−ID XXX − Internal software error, 
contact helpdesk Hamburg
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... 30 001 F GEO: SEC: Mech. or electr. error: IOM Motor 
unexpected stop

− motor blocked during movement (e.g. user, ampli-
mat mechanics, IOM gear screw touches belt hold-
ing etc.)

− high friction on rails
− cabling defective
− D80 main board defective
− power supply fault
− IOM encoder fault

... 30 002 F GEO: SEC: Mech. or electr. error: LM Motor 
unexpected stop

− motor blocked during movement
− right motor belt broken
− cabling defective
− D80 main board defective
− power supply fault
− LM encoder fault

... 30 003 F GEO: SEC: Mech. or electr. error: RM Motor 
unexpected stop

− motor blocked during movement
− left motor belt broken
− cabling defective
− D80 main board defective
− power supply fault
− RM encoder fault

... 30 004 F GEO: SEC: Mech. or electr. error: SM Motor 
unexpected stop

− motor blocked during movement
− high friction on rails
− cabling defective
− D80 main board defective
− power supply fault
− SM encoder fault

... 31 001 F GEO: SEC: Mech. or electr. error: IOM Motor moved
too far

− belt broken
− check the drive

... 31 002 F GEO: SEC: Mech. or electr. error: LM Motor moved too
far

− belt broken
− check the drive

... 31 003 F GEO: SEC: Mech. or electr. error: RM Motor moved too
far

− belt broken
− check the drive

... 31 004 F GEO: SEC: Mech. or electr. error: SM Motor moved too
far

− belt broken
− check the drive

... 32 001 F GEO: SEC: Mech. or electr. error: IOM Motor not
started

− motor blocked / defect
− faulty cabling / flat cable
− D80 main board defective
− power supply fault
− IOM encoder fault
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Error ID
032 .. ...

Description Possible reason

... 32 002 F GEO: SEC: Mech. or electr. error: LM Motor not started − motor blocked / defect
− faulty cabling / flat cable
− right motor belt broken
− D80 main board defective
− power supply fault
− LM encoder fault

... 32 003 F GEO: SEC: Mech. or electr. error: RM Motor not started − motor blocked / defect
− faulty cabling / flat cable
− left motor belt broken
− D80 main board defective
− power supply fault
− RM encoder fault

... 32 004 F GEO: SEC: Mech. or electr. error: SM Motor not started − motor blocked / defect
− faulty cabling
− D80 main board defective
− power supply fault
− SM encoder fault

... 35 001 E GEO: SEC: Mech. or electr. error: Grid started without
command

− grid drive mechanism
− ready switch RS and cabling
− D80 main board defective

... 35 002 F GEO: SEC: Mech. or electr. error: Grid not started on
command

− motor or mechanism blocked / defect
− faulty cabling
− D80 main board defective
− D80 Connectors X12 and X13 switched!!
− hall sensor (D82) defect
− missing magnet in grid “finger”

...  35 003 F GEO: SEC: Mech. or electr. error: Grid stop position
not reached

− loose / defect stop switch GS
− motor blocked / defect
− faulty cabling
− D80 main board defective

... 35 004 F GEO: SEC: Mech. or electr. error: Grid ready position
not reached

− loose / defect ready switch RS
− motor blocked / defect
− faulty cabling

... 35 005 E GEO: SEC: Mech. or electr. error: Grid continuous
mode doesn’t work

− electromagnet D81 distance to hall sensor D82 too
large

− table vibrations
− movement blocked (swing stops) by

amplimat cable / chamber

... 37 001 F GEO: SEC: Mech. or electr. error: Opto 2 failed 
(no light)

− OPTO2 sensor blocked / defect / connection prob-
lem,  check OPTO2 (D71−72) for defect or dust via
LED LD5 on D80 board – must be ON while loading
cass.

− IOM belt broken during last movement
− invalid cassette format used

... 39 001 F GEO: SEC: Cassette centering on y−axis failed − bar blocks during insertion

... 51 001 F GEO: SEC: SW error: Wrong context in one Damgaard
task

− Internal software error, contact helpdesk Hamburg

... 99 000 W GEO: SEC: unknown error YY XXX received − Internal software error, contact helpdesk Hamburg
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4.14. GEO−COLLIMATOR   (GEOMETRY − COLLIMATOR BLD)

Error−ID
033 .. ...

Description Possible reasons

... 01 001 F GEO: BLD: HW: ROM test failed −  BLD−EPROM defect

... 01 002 F GEO: BLD: HW: RAM test failed −  BLD−RAM defect

... 01 003 F GEO: BLD: HW: HW Watchdog test −  BLD−WATCHDOG defect

... 01 004 F GEO: BLD: HW: CAN test −  BLD−CAN−CHIP defect

... 01 005 F GEO: BLD: HW: Power supply test failed −  BLD−POWER−SUPPLY  test 11V failed

... 02 001 F GEO: BLD: HW: watchdog timeout −  BLD −SOFTWARE crash or Internal SW error caused
HW− watchdog timeout

... 02 002 E GEO: BLD: SW: unexpected interrupt −  BLD unexpected interrupt occured caused by SW error
or noise

... 02 003 E GEO: BLD: SW: unexpected interrupt −  BLD unexpected interrupt occured caused by SW error
or noise

... 02 004 E GEO: BLD: SW: unexpected interrupt −  BLD unexpected interrupt occured caused by SW error
or noise

... 02 005 F GEO: BLD: SW: watchdog timeout −  BLD −SOFTWARE crash or Internal SW error caused
SW−watchdog timeout

... 02 006 F GEO: BLD: SW: stack underflow −  BLD−SOFTWARE crash or Internal SW error caused
STACK underflow

... 02 007 F GEO: BLD: SW: stack overflow −  BLD−SOFTWARE crash or Internal SW error caused
STACK overflow

... 03 001 E GEO: BLD: SW: CAN: RX−overrun indication −  BLD COMMUNICATION error caused by receive
overrun

... 03 002 E GEO: BLD: SW: CAN: TX−overrun indication −  BLD COMMUNICATION error caused by transmit
overrun

... 05 001 F GEO: BLD: HW: X−motor: test max. voltage failed −  BLD MOTOR HARDWARE error

... 05 002 F GEO: BLD: HW: Y−motor: test max. voltage failed −  BLD MOTOR HARDWARE error

... 05 003 F GEO: BLD: HW: IRIS−motor: test max. voltage failed −  BLD MOTOR HARDWARE error

... 05 004 F GEO: BLD: HW: Filter−motor: test max. voltage failed −  BLD MOTOR HARDWARE error

... 06 001 F GEO: BLD: HW: X−motor: test min. voltage failed −  BLD MOTOR HARDWARE error

... 06 002 F GEO: BLD: HW: Y−motor: test min. voltage failed −  BLD MOTOR HARDWARE error

... 06 003 F GEO: BLD: HW: IRIS−motor: test min. voltage failed −  BLD MOTOR HARDWARE error

... 06 004 F GEO: BLD: HW: Filter−motor: test min. voltage failed −  BLD MOTOR HARDWARE error

... 07 001 F GEO: BLD: HW: X−motor: test zero voltage failed −  BLD MOTOR HARDWARE error

... 07 002 F GEO: BLD: HW: Y−motor: test zero voltage failed −  BLD MOTOR HARDWARE error

... 07 003 F GEO: BLD: HW: IRIS−motor: test zero voltage failed −  BLD MOTOR HARDWARE error

... 07 004 F GEO: BLD: HW: Filter−motor: test zero voltage failed −  BLD MOTOR HARDWARE error
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Error−ID
033 .. ...

Description Possible reasons

... 10 001 E GEO: BLD: AD−conversion error (raw data): AD−
channel  1

−  BLD ANALOG−DIGITAL−CONVERTER error

... 10 002 E GEO: BLD: AD−conversion error (raw data): AD−
channel  2

−  BLD ANALOG−DIGITAL−CONVERTER error

... 10 003 E GEO: BLD: AD−conversion error (raw data): AD−
channel  3

−  BLD ANALOG−DIGITAL−CONVERTER error

... 10 004 E GEO: BLD: AD−conversion error (raw data): AD−
channel  4

−  BLD ANALOG−DIGITAL−CONVERTER error

... 10 005 E GEO: BLD: AD−conversion error (raw data): AD−
channel  5

−  BLD ANALOG−DIGITAL−CONVERTER error

... 10 006 E GEO: BLD: AD−conversion error (raw data): AD−
channel  6

−  BLD ANALOG−DIGITAL−CONVERTER error

... 10 007 E GEO: BLD: AD−conversion error (raw data): AD−
channel  7

−  BLD ANALOG−DIGITAL−CONVERTER error

... 10 008 E GEO: BLD: AD−conversion error (raw data): AD−
channel  8

−  BLD ANALOG−DIGITAL−CONVERTER error

... 10 009 E GEO: BLD: AD−conversion error (raw data): AD−
channel  9

−  BLD ANALOG−DIGITAL−CONVERTER error

... 10 010 E GEO: BLD: AD−conversion error (raw data): AD−
channel  10

−  BLD ANALOG−DIGITAL−CONVERTER error

... 10 011 E GEO: BLD: AD−conversion error (raw data): AD−
channel  11

−  BLD ANALOG−DIGITAL−CONVERTER error

... 10 012 E GEO: BLD: AD−conversion error (raw data): AD−
channel  12

−  BLD ANALOG−DIGITAL−CONVERTER error

... 10 013 E GEO: BLD: AD−conversion error (raw data): AD−
channel  13

−  BLD ANALOG−DIGITAL−CONVERTER error

... 11 001 E GEO: BLD: AD−actual value error (raw data): AD−
channel  1

−  BLD ANALOG−DIGITAL−CONVERTER error

... 11 002 E GEO: BLD: AD−actual value error (raw data): AD−
channel  2

−  BLD ANALOG−DIGITAL−CONVERTER error

... 11 003 E GEO: BLD: AD−actual value error (raw data): AD−
channel  3

−  BLD ANALOG−DIGITAL−CONVERTER error

... 11 004 E GEO: BLD: AD−actual value error (raw data): AD−
channel  4

−  BLD ANALOG−DIGITAL−CONVERTER error

... 11 005 E GEO: BLD: AD−actual value error (raw data): AD−
channel  5

−  BLD ANALOG−DIGITAL−CONVERTER error

... 11 006 E GEO: BLD: AD−actual value error (raw data): AD−
channel  6

−  BLD ANALOG−DIGITAL−CONVERTER error

... 11 007 E GEO: BLD: AD−actual value error (raw data): AD−
channel  7

−  BLD ANALOG−DIGITAL−CONVERTER error

... 11 008 E GEO: BLD: AD−actual value error (raw data): AD−
channel  8

−  BLD ANALOG−DIGITAL−CONVERTER error

... 11 009 E GEO: BLD: AD−actual value error (raw data): AD−
channel  9

−  BLD ANALOG−DIGITAL−CONVERTER error

... 11 010 E GEO: BLD: AD−actual value error (raw data): AD−
channel  10

−  BLD ANALOG−DIGITAL−CONVERTER error

... 11 011 E GEO: BLD: AD−actual value error (raw data): AD−
channel  11

−  BLD ANALOG−DIGITAL−CONVERTER error

... 11 012 E GEO: BLD: AD−actual value error (raw data): AD−
channel  12

−  BLD ANALOG−DIGITAL−CONVERTER error

... 11 013 E GEO: BLD: AD−actual value error (raw data): AD−
channel  13

−  BLD ANALOG−DIGITAL−CONVERTER error
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Error−ID
033 .. ...

Description Possible reasons

... 20 001 E GEO: BLD: invalid auto configuration −  BLD ADJUSTMENT configuration error

... 21 001 E GEO: BLD: X−shutter: motor error −  BLD ADJUSTMENT error

... 21 002 E GEO: BLD: X−shutter: poti error −  BLD ADJUSTMENT error

... 21 003 E GEO: BLD: X−shutter: position timeout −  BLD ADJUSTMENT error

... 21 004 E GEO: BLD: X−shutter: offset out of range −  BLD ADJUSTMENT error

... 21 005 E GEO: BLD: X−shutter: shutters not detected −  BLD ADJUSTMENT error

... 22 001 E GEO: BLD: Y−shutter: motor error −  BLD ADJUSTMENT error

... 22 002 E GEO: BLD: Y−shutter: poti error −  BLD ADJUSTMENT error

... 22 003 E GEO: BLD: Y−shutter: position timeout −  BLD ADJUSTMENT error

... 22 004 E GEO: BLD: Y−shutter: offset out of range −  BLD ADJUSTMENT error

... 22 005 E GEO: BLD: Y−shutter: shutters not detected −  BLD ADJUSTMENT error

... 23 001 E GEO: BLD: IRIS−shutter: motor error −  BLD ADJUSTMENT error

... 23 002 E GEO: BLD: IRIS−shutter: poti error −  BLD ADJUSTMENT error

... 23 003 E GEO: BLD: IRIS−shutter: position timeout −  BLD ADJUSTMENT error

... 23 004 E GEO: BLD: IRIS−shutter: offset out of range −  BLD ADJUSTMENT error

... 23 005 E GEO: BLD: IRIS−shutter: shutters not detected −  BLD ADJUSTMENT error

... 24 001 E GEO: BLD: filter: motor error −  BLD ADJUSTMENT error

... 24 002 E GEO: BLD: filter: poti error −  BLD ADJUSTMENT error

... 24 003 E GEO: BLD: filter: position timeout −  BLD ADJUSTMENT error

... 24 004 E GEO: BLD: filter: offset out of range −  BLD ADJUSTMENT error

... 24 005 E GEO: BLD: filter: shutters not detected −  BLD ADJUSTMENT error

... 99 001 W GEO: BLD: unknown error  <number>  received −  Incompatible SW−Versions

... 30 001 F GEO: BLD: HW: ROM test failed −  BLD−EPROM defect

... 30 002 F GEO: BLD: HW: RAM test failed −  BLD−RAM defect

... 30 003 F GEO: BLD: HW: HW Watchdog test failed −  BLD−WATCHDOG defect

... 30 004 F GEO: BLD: HW: CAN test failed −  BLD−CAN−CHIP defect

... 30 005 F GEO: BLD: HW: Power supply test failed −  BLD−POWER−SUPPLY  not okay

... 30 006 F GEO: BLD: HW: X_Light Power supply failed −  BLD X−LIGHT−POWER−SUPPLY  not okay

... 30 007 F GEO: BLD: HW: invalid Configuration −  BLD INVALID internal configuration

... 30 011 F GEO: BLD: HW: HW−Watchdog time out −  BLD −SOFTWARE crash or Internal SW error caused
HW

−  watchdog timeout

... 30 012 F GEO: BLD: SW: unexpected NMI −  BLD unexpected interrupt occured caused by SW
error or noise

... 30 013 F GEO: BLD: SW: Class B interrupt −  BLD unexpected interrupt occured caused by SW
error or noise

... 30 014 F GEO: BLD: SW: unexpected other input −  BLD unexpected interrupt occured caused by SW
error or noise

... 30 015 F GEO: BLD: SW: SW_Watchdog time out −  BLD −SOFTWARE crash or Internal SW error caused
SW

−  watchdog timeout

... 30 016 F GEO: BLD: SW: stack underflow −  BLD−SOFTWARE crash or Internal SW error caused
STACK underflow
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Error−ID
033 .. ...

Description Possible reasons

... 30 017 F GEO: BLD: SW: stack overflow −  BLD−SOFTWARE crash or Internal SW error caused
STACK overflow

... 30 021 W GEO: BLD: SW: CAN: RX−overrun indication (CAN−
chip)

−  BLD receive overrun indication from CAN chip

... 30 022 W GEO: BLD: SW: CAN: TX−overrun indication (CAN−
chip)

−  BLD  transmit overrun indication from  CAN chip

... 30 023 W GEO: BLD: SW: CAN: RX queue overrun −  BLD SOFTWARE error caused  by receive queue
    overrun

... 30 024 W GEO: BLD: SW: CAN: TX queue overrun −  BLD SOFTWARE error caused by transmit queue
   overrun

... 30 025 W GEO: BLD: SW: CAN: CAN error status bit set −  BLD CAN CHIP in error−state caused by
communication error

... 30 026 W GEO: BLD: SW: CAN: guarding failed −  BLD GUARDING failed, but is okay now again

... 30 031 F GEO: BLD: HW: no hardware access −  BLD HARDWARE no access possible

... 30 032 F GEO: BLD: HW: no encoder count −  BLD HARDWARE no signal from encoder

... 30 033 F GEO: BLD: HW: no current −  BLD HARDWARE no current detected

... 30 034 F GEO: BLD: HW: jammed, current too high −  BLD HARDWARE current too high detected

... 30 035 F GEO: BLD: HW: calibration failed −  BLD HARDWARE calibration failed

... 30 036 E GEO: BLD: HW: excessive position error −  BLD HARDWARE position errors detected

... 30 037 F GEO: BLD: HW: machanical range check failed −  BLD HARDWARE mechanical range check failed

... 30 038 E GEO: BLD: HW: command not finished in time −  BLD HARDWARE command not finished

... 30 041 F GEO: BLD: HW: calibration failed −  BLD CALIBRATION not successful

... 30 043 F GEO: BLD: HW: temperatur sensor defect −  BLD HARDWARE temperatur sensor defect

... 30 044 F GEO: BLD: HW: lamp, fan, or AEP defect −  BLD HARDWARE defect

... 99 001 W GEO: BLD: unknown error <number> received −  Incompatible SW−Versions

4.15. DC−CONTROL   (DIGITAL CAMERA − CONTROL DCCO)

Error−ID
040 .. ...

Description Possible reasons

... 01 001 W DC: SYS: DB: Intern: DCCO invalid APR Receptor Apr program has a wrong parameter

... 01 002 W DC: SYS: DB: Intern: DCCO invalid APR Scan Direc-
tion

Apr program has a wrong parameter

... 01 003 W DC: SYS: DB: Intern: DCCO invalid APR Frame Rate Apr program has a wrong parameter

... 01 004 W DC: SYS: DB: Intern: DCCO invalid AUX Receptor Apr program has a wrong parameter

... 01 999 W DC: SYS: SW: Itern: unknown error <number> oc-
cured

internal Error − ; contact helpdesk Hamburg

4.16. DC−CPX   (DIGITAL CAMERA − CENTRAL PART EXTENDED (IMAGE DETECTION) CPX)

Error−ID
041 .. ...

Description Possible reasons

... 00 000 W DC: CPX: II: invalid command received Internal SW error, contact helpdesk Hamburg

... 00 001 W DC: CPX: II: invalid config received Requested configruration not supported, contact helpdesk
Hamburg

... 00 002 W DC: CPX: II: invalid format request Requested format not supported, contact helpdesk Hamb.

... 00 003 W DC: CPX: II: ready timeout II HW error

... 01 000 W DC: CPX: VCR: invalid command received Internal SW error, contact helpdesk Hamburg

... 02 000 W DC: CPX: IRIS: invalid command received Internal SW error, contact helpdesk Hamburg
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... 02 001 W DC: CPX: IRIS: invalid config received Requested configruration not supported, contact helpdesk
Hamburg

... 02 002 W DC: CPX: IRIS: zero dose reference wrong adjustment parameters

... 02 003 W DC: CPX: IRIS: zero doserate reference wrong adjustment parameters

... 02 004 W DC: CPX: IRIS: ready timeout HW error: Iris or filter

... 02 005 F DC: CPX: IRIS: error iris sensor XTV11 HW error iris

... 02 006 F DC: CPX: IRIS: error filter sensor XTV11 HW error filter

... 03 000 W DC: CPX: CAM: unsupported feature Requested function not supported

... 03 001 W DC: CPX: CAM: invalid command received Internal SW error, contact helpdesk Hamburg

... 03 002 W DC: CPX: CAM: invalid config received Requested configruration not supported, contact helpdesk
Hamburg

... 03 003 W DC: CPX: CAM: ready timeout HW−error camera

... 04 000 W DC: CPX: ROUTER: invalid command received Internal SW error, contact helpdesk Hamburg

... 05 000 W DC: CPX: SBUS: invalid start conditions Signal Bus input or output defective, System hangs up

... 05 001 W DC: CPX: SBUS: no camera sync Video sync pulse not detected. CPX input/video cable/
camera error

... 05 002 W DC: CPX: SBUS: invalid command received Internal SW error, contact helpdesk Hamburg

... 06 000 W DC: CPX: ACQ: invalid command received Internal SW error, contact helpdesk Hamburg

... 06 001 W DC: CPX: ACQ: invalid buffer no. received Requested buffer not supported, contact helpdesk Hamb.

... 07 000 W DC: CPX: DOSE: invalid command received Internal SW error, contact helpdesk Hamburg

... 07 001 W DC: CPX: DOSE: invalid config received Requested configruration not supported, contact helpdesk
Hamburg

... 07 002 W DC: CPX: DOSE: zero dose reference wrong adjustment parameters

... 07 003 W DC: CPX: DOSE: zero doserate reference wrong adjustment parameters

... 08 000 W DC: CPX: SERVICE: invalid command received Internal SW error, contact helpdesk Hamburg

... 08 001 F DC: CPX: SERVICE:default adjustment data used CPX adjustment defaults due to inconsistency of previous
adjustment data, execute adjustments

... 08 002 F DC: CPX: SERVICE:download adjustment data re-
jected

version number of downloaded adjustment data doesn’t fit
to actual CPX software, execute adjustments

... 09 000 F DC: CPX: HW: rom test failed CPX CAN bus disturbed

... 09 001 F DC: CPX: HW: ram test failed CPX HW error

... 09 002 F DC: CPX: HW: watchdog test failed CPX HW error

... 09 003 F DC: CPX: HW: can chip access failed CPX HW error

... 09 004 F DC: CPX: HW: nvram crc test failed Battery low, CPX software updated, downloaded incom-
patible version of adjustment data

... 10 000 W DC: CPX: KERNEL: NMI detected Internal error, contact helpdesk Hamburg

... 10 001 W DC: CPX: KERNEL: stack underflow Internal error, contact helpdesk Hamburg

... 10 002 W DC: CPX: KERNEL: stack overflow Internal error, contact helpdesk Hamburg

... 10 003 W DC: CPX: KERNEL: class B int. detected Internal error, contact helpdesk Hamburg

... 10 004 W DC: CPX: KERNEL: eros166 wdog timeout detected Internal error, contact helpdesk Hamburg

... 10 005 W DC: CPX: KERNEL: c167 wdog timeout detected Internal error, contact helpdesk Hamburg

... 10 006 W DC: CPX: KERNEL: unknown interrupt detected Internal error, contact helpdesk Hamburg
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... 10 007 W DC: CPX: KERNEL: invalid time Internal error, contact helpdesk Hamburg

... 11 000 W DC: CPX: CAN: rx overrun CPX CAN bus disturbed

... 11 001 W DC: CPX: CAN: tx overrun CPX CAN bus disturbed

... 11 002 W DC: CPX: CAN: can overrun CPX CAN bus disturbed

... 11 003 W DC: CPX: CAN: bus off CPX CAN bus disturbed

... 11 004 W DC: CPX: CAN: estat set CPX CAN bus disturbed

... 11 005 W DC: CPX: CAN: disconnect CPX CAN bus disturbed

... 11 006 W DC: CPX: CAN: stopped CPX CAN bus disturbed

... 11 007 W DC: CPX: CAN: guard failed CPX CAN bus disturbed

... 11 008 W DC: CPX: CAN: guard again CPX CAN bus disturbed

... 11 009 W DC: CPX: CAN: cms init failed CPX CAN bus disturbed

... 11 010 W DC: CPX: CAN: create node failed CPX CAN bus disturbed

... 11 011 W DC: CPX: CAN: connect node failed CPX CAN bus disturbed

... 11 012 W DC: CPX: CAN: unknown error Internal SW error, contact helpdesk Hamburg

... 12 000 W DC: CPX: internal software error Internal SW error, contact helpdesk Hamburg

... 99 000 W DC: CPX: unknown error .... received Incompatible SW−Versions

4.17. DC−IP   (DIGITAL CAMERA − IMAGE PROCESSING (LIM, DIM) DIM)

Error−ID
042 .. ...

Description Possible reasons

... 00 001 F DC: DIM: back−up ram error −  DIM HARDWARE error backup−ram defect

... 00 002 F DC: DIM: graphic ram error −  DIM HARDWARE error graphic−ram defect

... 00 003 F DC: DIM: image memory error −  DIM HARDWARE error image memory defect

... 00 004 F DC: DIM: noise reduction LUT error −  DIM HARDWARE error, noise reduction  not okay

... 00 005 F DC: DIM: automatic windowing LUT error −  DIM HARDWARE error, automatic windowing not okay

... 00 006 F DC: DIM: disk I/F buffer error −  DIM HARDWARE disk buffer error

... 00 007 F DC: DIM: dual port ram error −  DIM HARDWARE dual port ram error

... 01 001 F DC: DIM: hard disk initializing error −  DIM HARDWARE disk error

... 01 002 F DC: DIM: disk read out error −  DIM HARDWARE disk error

... 01 003 F DC: DIM: disk write error −  DIM HARDWARE disk error

... 01 004 F DC: DIM: disk read out error for text data area −  DIM HARDWARE disk error

... 01 005 F DC: DIM: disk write error for text data area −  DIM HARDWARE disk error

... 01 006 F DC: DIM: disk read out error for image data area −  DIM HARDWARE disk error

... 01 007 F DC: DIM: disk write error for image data area −  DIM HARDWARE disk error

... 01 008 W DC: DIM: CAN rx−queue overrun −  DIM COMMUNICATION error caused by receive
queue overrun

... 01 009 W DC: DIM: CAN chip overrun −  DIM COMMUNICATION error caused by chip
   overrun

... 99 000 W DC: DIM: unknown error .....  received −  Incompatible SW−Versions
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4.18. XG−CONTROL   (X−RAY GENERATOR CONTROL XGCO)

Error−ID
060 .. ...

Description Possible reasons

... 00 100 E XG:SYS:SW: Invalid APR <APR numberr> tomo
angle: <value>

APR database configuration error

... 00 101 E XG:SYS:SW: Invalid APR (<APR number>)
tube:<value>

APR database configuration error

... 00 102 E XG:SYS:SW: Invalid APR (<APR number>) fluoros-
copy focus: <value>

APR database configuration error

... 00 103 E XG:SYS:SW: Invalid APR (<APR number>) fluoros-
copy curve

APR database configuration error

... 00 104 E XG:SYS:SW: Invalid APR (<APR number>) fluoros-
copy start kV: <value>

APR database configuration error

... 00 105 E XG:SYS:SW: Invalid APR (<APR number>) fluoros-
copy start mA: <value>

APR database configuration error

... 00 106 E XG:SYS:SW: Invalid APR (<APR number>) fluoros-
copy start ms: <value>

APR database configuration error

... 00 107 E XG:SYS:SW: Invalid APR (<APR number>) dose input:
<value>

APR database configuration error

... 00 108 E XG:SYS:SW: Invalid APR (<APR number>) exposure
focus: <value>

APR database configuration error

... 00 109 E XG:SYS:SW: Invalid APR(<APR number>) exposure
measuring fields: <value>

APR database configuration error

... 00 110 E XG:SYS:SW: Invalid APR (<APR number>) automatic
exposure technique: <value>

APR database configuration error

... 00 111 E XG:SYS:SW: Invalid APR (<APR number>) manual
exposure technique: <value>

APR database configuration error

... 00 112 E XG:SYS:SW: Invalid APR (<APR number>) exposure
kV: <value>

APR database configuration error

... 00 113 E XG:SYS:SW: Invalid APR (<APR number>) exposure
mA: <value>

APR database configuration error

... 00 114 E XG:SYS:SW: Invalid APR (<APR number>) exposure
ms: <value>

APR database configuration error

... 00 115 E XG:SYS:SW: Invalid APR (<APR number>) exposure
mAs: <value>

APR database configuration error

... 00 116 E XG:SYS:SW: Invalid APR (<APR number>) film screen
combination: <value>

APR database configuration error

... 00 117 E XG:SYS:SW: Invalid APR (<APR number>) density
correction: <value>

APR database configuration error

... 00 118 E XG:SYS:SW: Invalid APR (<APR number>) power fac-
tor: <value>

APR database configuration error

... 00 119 E XG:SYS:SW: Invalid APR (<APR number>) exposure
curve

APR database configuration error

... 00 120 E XG:SYS:SW: Invalid APR (<APR number>) tomo time:
<value>

APR database configuration error

... 00 199 E XG:SYS:SW: unknown data error %d for APR <APR
number> received

Internal SW error; contact helpdesk Hamburg

... 00 200 E XG:SYS:SW: System/Generator film−screen combina-
tions do not match

The number of film/screen combinations that are used in the
APR database is higher than the programmed film/screen
combinations at the generator.

... 00 201 E XG:SYS:SW: Invalid tomo angle selection contact helpdesk Hamburg

... 00 999 W XG: SYS:SW: unknown error received contact helpdesk Hamburg
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4.19. XG−SUBSYS   (X−RAY GENERATOR SUBSYSTEM)

Error−ID
061 .. ...

Description Possible reasons

... xx xxx

where 
xx xxx is a
error num-
ber defined
by the
generator

XGEN:SW: <any string sent by the generator> see generator error descriptions

5. DEFINITION OF LOGGING INFORMATION (MINIMAL MESSAGES)

No. Logging text Description
1 System ON, SW Release <xx.xx.xx> / <xx.xx.xx>, System

last OFF: <date time>
System was switched on

2 X−SCOPE terminal connected Service tool is connected

3 X−SCOPE connection terminated Service tool is disconnected

4 Error level: < level > Error level is changed by Service

6. DEFINITION OF SERVICE LOGGING MESSAGES

The service log messages may be parametrized. Such parameters are noted in angle brackets and described in
the right column.

6.1. SYCO  (SYSTEM CONTROL)

Service Logging text Description
in preparation in preparation

6.2. UICO  (USER INTERFACE CONTROL)

Service Logging text Description
CUI start indication received The cockpit user interface has started

CUI termination indication received The cockpit user interface has terminated

CUI conflicting requests for changing <X−Ray param> The user simultaneously tries to step up and down one of the X−
Ray parameter.

<X−Ray param>: kv, mA, ms, mAs or density at the CUI

CUI start changing <X−Ray param> upwards The user starts to step up one of the X−Ray parameter.

<X−Ray param>:  kv, mA, ms, mAs or density at the CUI

CUI start changing <X−Ray param> downwards The user starts to step down one of the X−Ray parameter.

<X−Ray param>:  kv, mA, ms, mAs or density at the CUI

CUI changing <X−Ray param>  stopped The user stops to step one of the X−Ray parameter.

<X−Ray param>:  kv, mA, ms, mAs or density at the CUI

CUI select density correction <value> The user selects the density correction  at the CUI

CUI select <size> focus The user selects a focus at the CUI. <size>: small, medium or large

CUI select vario focus <value>% The user selects a vario focus at the CUI. 1 <=  <value> <=100

CUI select AEC <state> The user selects AEC at the CUI. <state>: on or off

CUI select <which> dose measuring field[s] The user selects one of the following dose measuement fields at
the CUI:

<which> : no, left, middle, right, left and right, left and middle, middle
and right, all.
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CUI select film screen combination <value> The user selects a film screen combination at the CUI. 1 <=
<value> <= 5

CUI reset fluoroscopy buzzer The user resets the fluoroscopy buzzer at the CUI

CUI select auxiliary <type> The user selects  an auxiliary at the CUI.

<type>:  camera, cassette, table bucky, wall bucky, free cassette,
other

CUI select APR <value> The user selects an APR at the CUI.

CUI modify APR <value> (mapped to select APR) The user modifies an APR at the CUI. This request is mapped to
the APR selection for the first releases.

CUI select tomo angle <value> The user selects a tomo angle at the CUI

CUI close post exposure display The CUI sends a request to close the post exposure display

CUI select automatic technique <type> The user selects an automatic technique at the CUI.

 <type>: kV only, kV−mA, kV−ms

CUI select manual technique <type> The user selects a manual technique at the CUI.

<type>: kV−mA−ms, kV−mAs, kV−mAs−ms

Beam long joystick inverted due to movement orienta-
tion

The movement direction for the beam longitudinal movement is in-
verted

Tabletop lateral movement inverted due to movement
orientation

The movement direction for the tabletop lateral movement is in-
verted

<Movement> request ignored due to <reason> A movement request is ignored due to a specific reason.

<Movement> : tilt table, tabletop lateral, beam longitudinal, com-
pressor, angulate beam.

<reason>: beam decoupled, cassette in load position, movement
key pressed during startup, undefined

<Movement> request stopped due to <reason> A movements is stopped due to a specific reason. <Movement>,
<reason>: see above.

Conflicting requests for movement <Movement> There are conflicting request for one of the above movements from
different user interfaces (e.g. tilt table headwards at TSO and foot-
wards at GOC).

Key <number> up at <User Interface>, function: <func-
tion>

A key is pressed at a user interface.

<number>: number of key at the user interface.

<User Interface>: TSO, GOC, THG or Cockpit

<function> specifies the system function that is bound to the key.
<function> is logged as text string.

Attention: The Key number is not logged for Cockpit.

Key <number> down at <User Interface>, function:
<function>

A key is released at a user interface.

<number>: number of key at the user interface.

<User Interface>: TSO, GOC, THG or Cockpit

 <function> specifies the system function that is bound to the key.
<function> is logged as text string.

Attention: The Key number is not logged for Cockpit
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Joystick <number> <position> at <User Interface>, func-
tion: <function>

A joystick is operated at a user interface.

<number>: number of joystick at the user interface.

<position>: positive increments, negative increments or zero posi-
tion.

<User Interface>: TSO, GOC, THG or Cockpit

<function> specifies the system function that is bound to the key.
<function> is logged as text string.

Increments are logged only once per operation.That is, only the first
increment for a direction is logged. The next log entry for the joys-
tick will be the zero position if the joystick is released.

Indicator <number> <status> at <User Interface>, func-
tion: <function>

An indicator (LED or buzzer) has changed its state at a user inter-
face.

<number>: number of indicator at the user interface.

<status>:  off, on, flash or blink., where blink is a single indicator
on/off transition and  flash is a  continous on/off transition.

<User Interface>: TSO, GOC, THG or Cockpit

<function> specifies the system function that is bound to the indica-
tor.

6.3. GEST  (GEOMETRY STAND CONTROL)

Service Logging text Description
Tube < brake > brake command sent to GCU: < cmd >
brake!

A tube brake command is sent to the GCU. <brake> specifies which
tube brake is meant (‘vertical’ or ‘long.’). <cmd> can be ‘Lock’ or
‘Release’.

Tube < brake > brake state received from GCU: <state> The actual brake states are received. <brake> specifies which tube
brake is meant (‘vertical’ or ‘long.’). <state> can be ‘Locked’, ‘Re-
leased’ or ‘undefined’.

<class>: event received from GCU: <event> An event is received from the GCU. <class> specifies the event
class / type. <event> indicates the no.

Error received from GCU. Error message see below An error is received from the GCU. It is not further specified, as the
error is indicated anyways by an Error Log Message

Configuration data downloaded to GCU Configuration data is downloaded to the GCU.

Download of GCU config data failed Download of configuration data to the GCU failed.

<axis>: move command ignored during Tomography As a Tomography or a Tomo test is running, other movement re-
quests are ignored.

<axis>: move command ignored, Compressor is active As the Compressor is in action, move requests for the table lateral
and beam long. axes are ignored.

Table tilt: move command ignored, Bucky frame is mov-
ing

As Bucky frame is moving, move requests for the tilt axis are ig-
nored. Both axes cannot run the same time.

Table tilt: move command ignored during Spotfilm expo-
sure

As a Spotfilm exposure is running, move requests for the tilt axis are
ignored.

Beam long.: move command ignored, Beam angulating As the Beam is angulating, move requests for the Beam long. axis
are ignored. Both axes cannot run the same time.

Beam angulation: move command ignored, Beam long.
moving

As Beam long. is moving, angulate Beam requests are ignored.
Both axes cannot run the same time.

Beam angulation: move command ignored, Fulcrum
moving

As Fulcrum is moving, angulate Beam requests are ignored. Both
axes cannot run the same time.

Beam angulation: delayed, move Fulcrum down first Fulcrum first has to move to bottom position before the beam can
start angulating. When Fulcrum has reached the bottom position
and an angulate beam request is still present, beam starts angulat-
ing.

Beam angulation: move command ignored, only pos-
sible to 0

If Tomo is selected or if Fulcrum is not in bottom position, beam has
to move to / stay in 0°.
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Bucky frame: move command ignored during Prepara-
tion

During exposure preparation (also during exposure) bucky frame
move commands are ignored.

Bucky frame: move command ignored during Fluoros-
copy

During fluoroscopy bucky frame move commands are ignored.

Bucky frame: move command ignored, table is tilting As the table is tilting, bucky frame move requests are ignored. Both
axes cannot run the same time.

Bucky frame: move command ignored, cassette tray is
out

The cassette tray has to be inside the table before the bucky frame
can start moving.

Bucky frame: move command ignored: Receptor Table
Bucky

If receptor Table Bucky is selected, and the bucky frame is in Expo-
sure position, it has to stay there and any bucky frame move re-
quest is ignored.

Bucky frame: move command ignored (fulcrum up). An-
gulate to 0 !

If a Tomography just went wrong (beam angle is not 0 AND the ful-
crum position is not in its bottom position), a Bucky frame move
command must be ignored. Otherwise the Bucky frame could be
damaged.

Fulcrum: move command ignored, beam is angulated The beam has to be angulated to 0° before the Fulcrum can start
moving.

Fulcrum: move command ignored, move up only If fulcrum position is 0 or lower, it is not allowed to move down any-
more!

<axis>: move cmd sent to GCU, speed= xxx, Force=Fxx
<axis>: move behaviour: <behaviour>

A compressor move command has just been sent out to the GCU.
<axis>: ‘Compressor’.

<axis>: move cmd sent to GCU, speed= xxx, position:
xxx
<axis>: move behaviour: <behaviour>

A move command for the specified axis has just been sent out to
the GCU.

<axis>: move cmd ignored, GCU not connected ! Movement exception handling: As the GCU is not connected to the
System Controller, move commands cannot be performed at the
moment. A User Guidance is displayed.

<axis>: move cmd ignored, Collision ! Movement exception handling: As a Collision isn’t resolved, move
commands cannot be performed at the moment. A User Guidance
is displayed.

<axis>: move cmd ignored, Emergency Stop ! Movement exception handling: As one of the two Emergency Stop
buttons is pressed, move commands cannot be performed at the
moment. A User Guidance is displayed.

Column decouple command sent to GCU A command has just been sent out to the GCU to decouple table
from coloumn.

Bucky frame position received from GCU: <pos.> The actual value <pos.> for BUCKY FRAME position has just been
delivered by the GCU.

Couple state received from GCU: <sts> The actual value <sts> for COUPLE STATE has just been delivered
by the GCU.

Cassette tray position received from GCU: <pos.> The actual value <pos.> for CASSETTE TRAY position has just
been delivered by the GCU.

Tomography condition received from GCU: <cond.> The actual value <cond.> for TOMO condition has just been deliv-
ered by the GCU.

Door contact state received from GCU: <sts> The actual value <sts> for DOOR contact state has just been deliv-
ered by the GCU.

SRP switch state received from GCU: <sts> The actual value <sts> for SRP switch state has just been delivered
by the GCU.

Compressor force state received from GCU: <sts> The actual value <sts> for COMPRESSOR force state has just
been delivered by the GCU.

<axis>: stops, as Compressor is active As the Compressor is in action, active table lateral and beam long.
movements are stopped.

Tomography: state = IDLE, request <rq> ignored TOMO state machine: During this state (IDLE means no activity) the
latest user request has no effect

Tomography: PRESET RUNNING, request <rq> ignored TOMO state machine: During this state (PRESET RUNNING) the
latest user request has no effect
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Tomography: READY FOR PREPARE, request <rq>
ignored

TOMO state machine: During this state (READY FOR PREPARE)
the latest user request has no effect

Tomography: TEST RUNNING, request <rq> ignored TOMO state machine: During this state (TEST RUNNING) the latest
user request has no effect

Tomography: PREPARE RUNNING, request <rq> ig-
nored

TOMO state machine: During this state (PREPARE RUNNING) the
latest user request has no effect

Tomography: READY FOR TOMO RUN, request <rq>
ignored

TOMO state machine: During this state (READY FOR TOMO RUN)
the latest user request has no effect

Tomography: TOMO RUNNING, request <rq> ignored TOMO state machine: During this state (TOMO RUNNING) the lat-
est user request has no effect

Tomography command ignored, GCU is not connected ! TOMO exception handling: As the GCU is not connected to the Sys-
tem Controller, TOMO commands cannot be performed at the mo-
ment. A User Guidance is displayed.

Tomography command ignored, Collision ! TOMO exception handling: As a Collision isn’t resolved, TOMO
commands cannot be performed at the moment. A User Guidance
is displayed.

Tomography command ignored, Emergency Stop ! TOMO exception handling: As one of the two Emergency Stop but-
tons is pressed, TOMO commands cannot be performed at the mo-
ment. A User Guidance is displayed.

Tomography parameters sent to GCU (angle: xxx de-
gree, time: xxx ms)

A message has just been sent out to the GCU to deliver new values
for TOMO angle and TOMO exposure time.

Tomography parameters undefined (angle: xxx degree,
time: xxx ms)

As the TOMO parameters are not yet initialized by APR, they can-
not be sent to the GCU.

Synchronize request (<rq>) sent to GCU A message has just been sent out to the GCU to start or stop the
exposure synchronization by the GCU.

6.4. GECM  (GEOMETRY COLLIMATION CONTROL)

Service Logging text Description
BLU RX: x=... y=... collimation values received from beam limiting device

BLU RX: event=.... event received from beam limiting device

BLU RX: error no=...  id=.... error−number and error−id received from beam limiting device

GCU RX: cass−format=... cassette−format received from gcu

BLU TX: x=... y=... collimation values transferred to beam limiting device

BLU TX: move manual sh−id=... speed=.... manual collimation command transferred to beam limiting device
with parameter shutter and speed

BLU TX: sid=.... normed SID value transferred to beam limiting device during startup
or reconnect

BLU TX: set manual limit x=... y=... limits for manual movements transferred to beam limiting device

BLU TX: light=... light command transferred to beam limiting device

Additions for Serial Changer implementation:
Configuration data uploaded from SEC Configuration domain upload (during startup) was successful

Upload of SEC configuration data failed Configuration domain upload (during startup) was not successful

Unknown mechanical SEC version uploaded from SEC SYSCO cannot identify the uploaded SEC version

Configuration data downloaded to SEC Configuration domain download was successful (functionality not in
use so far)

Download of SEC configuration data failed Configuration domain download was not successful (functionality
not in use so far)

Cassette tray: move command ignored during Exposure Command execution restricted for given reasons

Cassette tray: move command ignored during Bucky
Frame movement

Command execution restricted for given reasons

Set division restricted during Expo or manual Collimation Command execution restricted for given reasons
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Set division restricted, cassette is in use Command execution restricted for given reasons

<axis>: SEC event: <event> Movement related event received

SEC Event: <event> Other event received

Unknown event <event id> <event param.> received
from SEC

SYSCO cannot identify the SEC event

cassette format received from SEC: <format id> Incoming actual value

Collimation position received from SEC: <x−pos.> <y−
pos.>

Incoming actual value

grid state received from SEC: <status id> Incoming actual value

cassette state received from SEC: <status id> Incoming actual value

Collimator state received from SEC: <status id> Incoming actual value

Error received from Serial Changer (class=<class> er-
ror=<id>)

Incoming actual value

Cassette tray position command <cmd> sent to SEC Outgoing command

Cass. coll. position command x=<x−pos> y=<y−pos.>
sent to SEC

Outgoing command

cassette position command x=<x−pos> y=<y−pos.>
sent to SEC

Outgoing command

Prepare Grid command <cmd> sent to SEC Outgoing command

6.5. IDCO  (IMAGE DETECTION CONTROL)

Service Logging text Description
CPX RX single/series: buffer=... data=... received single series indication from CPX

CPX RX frame−rate: buffer=...data=... frame rate indication received from CPX                                        
expo : buffer=2

fluo  : buffer= 1

independent from fluo and expo : buffer = 0

CPX RX measure field: buffer=... data=... measuring field indication received from CPX

CPX RX ii−field−size: buffer=... data=... ii−field−size indication received from CPX

CPX RX image−scan−direction: buffer=... data=... image scan direction indication received from CPX

CPX RX expo−dose: buffer=...data=... expo dose indication received from CPX

CPX RX fluo−dose: buffer=...data=... fluo dose indication received from CPX

CPX RX expo−time: buffer=... data=... expo time indication received from CPX

CPX RX lock−setting−confirm: data=... lock setting confirmation from CPX

CPX RX acqui−mode−status: buffer=... data=... acquisition mode status indication from CPX

CPX RX error: no.=... id.=... error number and id from CPX

CPX TX acquis−task−id: buffer=... data=... transferred acquisition task id with data not involved, involved or
sync master to CPX.

CPX TX single−series: buffer=... data=... transferred single series request to CPX

CPX TX frame−rate: buffer=... data=... transferred frame rate to CPX

CPX TX measure−field: buffer=... data=... transferred  doserate measuring field selection to CPX

CPX TX ii−field−size: buffer=...data=... transferred ii−field−size selection small medium large to CPX

CPX TX image−scan−dir: buffer=...data=... transferred camera scan direction normal or reverse to CPX

CPX TX dose−level: buffer=... data=... transferred dose level to CPX

CPX TX expo−time: buffer=... data=... transferred expo−time to CPX

CPX TX cmd−lckn : data=... transferred fluoroscopy control lock in  to CPX
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6.6. IPCO  (IMAGE PROCESSING CONTROL)

Service Logging text Description
DIM RX single−series: buffer=... data=... single series indication received from DIM

expo : buffer=2

fluo  : buffer= 1

independent from fluo and expo : buffer = 0

DIM RX acqui−mode−status: buffer=...data=... acquisition mode status indication from DIM

DIM RX error: no=... id=... error number and id from DIM

DIM TX acquis−task−id: buffer=... data=... transferred acquisition task id with data involved or not involved  to
DIM.

DIM TX storage−mode: buffer=... data=... storage mode transferred to DIM

DIM TX single−series: buffer=... data=... single series request transferred to DIM

DIM TX frame−rate: buffer=... data=... frame rate transferred to DIM

DIM TX elec−shutter:  left=... right=... type=... electronic shutter values left/right transferred to DIM

DIM TX elec−shutter: upper=... lower=... type=... electronic shutter values upper/lower transferred to DIM

DIM TX grab−fluo−frame: sts=... grab request transferred to DIM
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1. TABLE SIDE CONTROL TSO

− Remove the holder from both ends of the percussion beam.

− Push the two strips of the percussion beam to the outside.

− Remove four fixing screws from the TSO

− Disconnect cable link SH2X1 and SH2X2.

− Disconnect terminal resistance SH2X3.

− Disconnect cable link SH2X3 when serial changer (option) exists.

2. REMOTE CONTROL PANEL GOC

− Replacement of switches and potis is possible without further instructions.

− All plugs are labeled.

Caution!
Never disconnect the main board from housing!
The adjustment of the pressure point takes place 
with the fixing screws.

3. REPLACEMENT OF THE ROPE FOR THE LATERAL DRIVE

3.1. REMOVAL OF THE LOWER ROPE

1. Move the table in 0�-position.

2. Push the EMERGENCY−OFF button.

3. Remove the tabletop.

4. Remove the big 1 and the small 2 cover at the
footend side.

1 2
12
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5. Remove the big 1 and the small 2 cover at the
headend side.

6. Unlock the EMERGENCY−OFF button.

7. Move the table until the rope tensioner 1 is
visible in the cover section at the headend
side.

8. Remove the tightening nut 2 and the safety
ring 1 at the rope tensioner 3.

9. Remove the cover 3 of the TSO (eight
countersunk screw).

10. Unplug

− SH2 X1

− SH2 X2

− SH2 X3.

11. Unscrew the TSO (four sockethead cap screw
M4).

12. Remove the percussion beams 1 and 2 in
direction of the TSO.

12
13

1 2 3
15

1 23
16
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Headend side:

1. Remove the safety nut M8 and loosen the
chain tensioner 1.

2. Remove the clamping ring 2.

3. Mark the lower rope 3 with an adhesive tape.

4. Unscrew the lower supporting plate 1 with the
deflection pulley.

5. Fasten a ribbon 1 (about 4 m long) for pulling
the new rope to the end of the old rope 2.

6. Unscrew the deflection pulley 3 from the
supporting plate and remove the old rope.

1 2 3
17

1
19

1 2 3
20
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Footend side:

1. Unscrew the lower supporting plate 1 with the
deflection pulley.

2. Unscrew the deflection pulley from the lower
supporting plate 1.

3. Pull the old rope through the longitudinal
member out of the big cover section at the
footend side.

4. Disconnect the motor drive 1 electrically 
(yellow right side −> motor: red
brown left side  −> motor: black).

5. Unscrew the potmeter from the plate and
swing upwards.

6. Unscrew the ground cable.

7. Unscrew the motor drive housing 1 from the
bottom.

8. Dismount the motor drive (four countersunk
screws M5).

1
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9. Remove the rope clamping 1.

10. Unscrew the lower and the upper plate from
the motor drive housing 1  (four countersunk
screws M5x10).

11. Remove the rope with the cable eyes stiffener
2 from the deflection pulley 3.

12. Dismount the deflection pulley 1 (three
countersunk cap screws M5).

13. Remove the deflection pulley from the plate 2.

1
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14. Remove the rope.
At the lower rope the distance between the
cable eyes stiffener and the driver is 338 mm.

3.2. MOUNT THE NEW ROPE WITH THE PREMOUNTED DRIVER

1. Guide the new rope 1 with the driver 2 into the
small cover section at the headend side.

2. Put the rope arround the deflection pulley 3.

3. Mount the deflection pulley 3 with the
supporting plate.

4. Put the rope arround the driver pulley 4.

5. Mount the lower and the upper plate from the
motor drive housing 5  (four countersunk
screws M5x10).

6. Mount the motor drive housing 5.

7. Guide the new rope into the cover section 1 at
the headend side.

8. Put the rope arround the lower deflection pulley
2.

1

345

2
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9. Pull the rope with  the ribbon through the
longitudinal member.

10. Mount the lower deflection pulley from the
frontside of the longitudinal member.

11. Put the rope arround the lower deflection pulley
at the headend side.

12. Mount the lower deflection pulley.

13. Mount the rope tensioner 1 to the lower rope
with a bolt and a retaining ring.

3.3. REMOVAL OF THE UPPER ROPE

At the headend side:

1. Mark the position of the mounting hole at the
plate of the deflection pulley.

2. Loosen the upper rope 1.

3. Dismount the rear deflection pulley 2.

4. Mount the ribbon at the end of the rope 3.

5. Remove the deflection pulley out of the plate.

6. Remove the rope.

1
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7. Dismount the deflection pulley 1 at the front
side of the longitudinal member.

8. Remove the rope.

1
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At the footend side:

1. Dismount the upper deflection pulley 1 at the
front side of the longitudinal member.

2. Remove the rope.

3. Remove the ribbon from the old rope.

4. Mount the ribbon to the new rope.

5. Pull the rope through the longitudinal member
out of the big cover section at the headend
side.

6. Mount the upper deflection pulley together with
the rope at the footend.

7. Thread the rope through the rope tensioner.

8. Mount the upper deflection pulley together with
the rope at the headend.

9. Thread the rope together with the deflection
pulley on the rear of the headend.

10. Mount the  deflection pulley at the rear.

11. Mount the end of the rope with a bolt in the
rope tensioner.

12. Secure the bolt with a retaining ring.

3.4. FINAL WORKS

1. Test the lateral movement.

2. Mount the tabletop.

3. Mount the covers.

4. Test all table movements.

5. Check the adjustments in X-Scope.

1
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4. FULCRUM FRONTAL DRIVE

4.1. REMOVAL OF THE DRIVE

1. Switch the unit ON.

2. Move the tower to the right side.

3. If the fulcrum is still moveable motorized move
it to +240 mm. Otherwise move the spindle
manually.

4. Uncouple the couple-rod.

5. Mark the lateral position 1 of the couple-rod
with a pencil at the tube arm.

6. Unscrew eight special screws from the
rearside with an allan key tool 3 mm.

7. Push the EMERGENCY−OFF button.

P166
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8. Unscrew two screws with an Allen key tool 4
mm.

9. Unscrew two M5 nuts.

10. Take the cover of the tower apart to the front
and lift it up.

11. Unlock the EMERGENCY−OFF button.

P139
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12. Move the fulcrum 1 down electrically or move
the spindle manually.

13. Unscrew the cable-clamp 2 behind the
cable-duct 3 cover.

14. Unplug SD3 X1.

15. Move the fulcrum to a hight of 140 mm
electrically or move the spindle manually.

16. Move the compressor to a hight of 190 mm.

dD_tower_rear1

1

2

3
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17. Unscrew four sockethead capscrews M6x10
on the headend side.

18. Cut the cable binder on the upper side.

P147
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19. Mark the position of the trip cam bar 1.

20. Unscrew two sockethead capscrews M4x8.

21. Unscrew four fixing screws M4x8 of the cable
binder.

P149
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22. Unplug:

− SD3 X1

− SD X3

− SD X6

− SD X23.

23. Remove the couple rod up:
unscrew two special screws M5x40 and two
nuts M5.

24. Loosen the connecting plate with four
sockethead capscrews M8x30.

P152
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25. Move the connecting plate horizontal to the
back out of the tack wholes. 
Remember the position and the number of the
shims.

26. Remove the screws of the cable binder.

P154
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27. Put plug SD X3 through the housing.

28. Put plug SD X6 through the housing.

P158
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29. Mark the position of the layer indication at the
front.

30. Remove three sockethead capscrews M3x6
from the rear side.

31. Mark the position of the indicator.

32. Remove the indicator (two sockethead
capscrews M3x6 and the threaded strip).

P160
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33. Lift out the fulcrum complete to the rear.

4.2. MOUNTING THE DRIVE

1. Mount the fulcrum in reversed sequence.

Note
Do not mount any metal sheets between the guiding
of the couple rod and the fulcrum drive.

2. Start X-Scope.

3. Select 
Install \ Adjustment \ DuoDiagnost \ Geometry \
Fulcrum Frontal

4. Follow the screen description.

5. Terminate X-Scope.

P162
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6. Move the fulcrum to maximum hight.

7. Mount metal sheets between the guiding of the
couple rod and the fulcrum drive until the
position mark is congruent to the couple rod.

8. Check that the lateral position of the
couple-rod is in line with the marking 1 at the
tube arm.

P169
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9. Check that the arrow (1) at the front of the
tower is in line with the marking (2) on the
symbol of the layer indication (3). If not see
chapter “Adustment”.

1 2 3
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5. DRIVE ROPE OF THE BUCKY ASSEMBLY

5.1. REMOVAL

The new drive rope is not streched and has a lenght of 9000 mm. It may be installable only by using the clamping
frame.

Time: 3 − 4 hours.

Manpower: 1 person (2 persons temporarily for moving the table top).

Tools: Standard tools and special tool clamping frame.

Special tool:     Clamping frame (1)

− Clamping screw (2)

− Flexible counter bearing with felt (3)

− Slot for inserting the drive rope (4)

Note
The table top is heavy. Ask another person for help when removing the table top.

� Switch the system off.

� Remove the table top (1).

� Remove the cover panel (2).

1

2 3
4

1

2
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� Remove the three screws (1).

� Remove the chain guard (2).

� Switch the system on.

� Connect the service PC and start X-Scope.

� Start menu
 “Install\Adjustment\DuoDiagnost\Geometry\
Bucky Frame Park”.

� Move the Bucky tray drive until the chain joint (1)
is accessible.

� Leave X-Scope and switch the system off.

Note
Before deinstalling the drive rope, it is better to deinstall 
the potentiometer SF R1 (used for detecting the 
position of the BFP−axis) to protect it against overwinding.

� Loosen the chain tensioner (2).

� Loosen the three Allen screws (1) so that the drive
chain has some slack.

1 2

1
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� Open the chain joint (1).

� Remove the chain (2).

� Open the collision protection unit (SH1S2) (1).

� Disconnect the earth and the connection cable (2).

� Remove the two fixing screws of the collision
protection unit (3).

� Remove the collision protection unit (1) (SH1S2).

21
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� Loosen the rope (1).

� Remove the pulleys (2).

� Remove the rope from the pulleys.

� Pull the axle (4),
if necessary, use a screw M4 (3).

� Remove the drive pulley (2).

1
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� Loosen the clamping screw for the rope (5).

� Remove the rope (1) from the drive pulley (2).

5 2

5.2. INSTALLATION

� Mount the rope to the pulleys in reverse order.

� Fix the rope at the middle of its lenght (at 4500 mm) to the drive pulley with the clamping screw.

� Coil the rope for 7 ½ turns around the drive pulley by hand.

� Route the rope as follows:

A � R1 � R4 � P � R2 � R3 � B

− A: (A);

− B: (B);

− P: Drive pulley (P), 7 ½ turns

− R1: Pulley (1)

− R2: Pulley (2)

− R3: Pulley (3)

− R4: Pulley (4)

(7 ½ turns)
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� Screw in the screw sleeve into the tension spring at point A for 6 ½ turns.

� Tighten the screw and the counter screw nut using open end wrenches (5 mm, 9 mm and 10 mm).

� Use the clamping frame to fix the rope at the tension spring at position B like shown in the following.

� Attach the clamping frame that the felt of the mobile
counter bearing is flush with the table frame (1).

� Insert the unstrained rope into the slot of the clamping
frame.

� Pull the rope until the screw nut on the screw sleeve
fits the clamaping frame (2).

�

� Pretension the clamping frame and rope manually.

Note:

The length of the new and not stretched rope is 9000 ��5 mm. After coiling the the rope 7 ½ turns around the drive
pulley manually, in most cases the rope will be too short  for attaching it to the tension spring B. For getting more
rope lenght, move the Bucky tray carefully back and forth by hand. The pretensioned rope wil be coiled more tighten.

� Use an open end wrench for tensing the rope.

� Tense the rope with the clamping frame as far as possible, maximally until the screw sleeve can be screwed
into the tension spring B.

� If necessary: For getting more rope lenght, move the Bucky tray carefully back and forth by hand.

� Screw in the screw into the tension spring at point B
for 6 ½ turns.

� Tighten the screw and the counter screw nut using
open end wrenches (5 mm, 9 mm and 10 mm).

1

2tension spring B3
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Note:
The rope length is 9000 ��5 mm.
The rope is coiled in 7 ½ turns around the drive pulley.
The rope has to be screwed in for 6 ½ turns at both tension springs A and B.

5.3. FUNCTION TESTS

� Switch the system on.

� Move the Bucky tray back and forth 10 times.

� Control the rope tension.

� If necessary, adjust the tension again and repeat the procedure of moving and controlling.

Note:
The rope tension should be controlled after approximately 500 cycles of using or by the next planned maintenance.
Please ask the customer about the frequency of using this DuoDiagnost system.
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5.4. ADJUSTMENT

The movement range of the Bucky assembly must be readjusted when the rope is installed.

� Switch the system on.

� Connect the service PC to the Cockpit and start program X-Scope R1.4.2.

−

� Make a backup of the new geometry data (gcu.dat).

� Leave X-Scope.

� Check the range of movement by selecting Bucky technique and I.I. technique alternately.

� Check in 0° tilting angle and 88° tilting angle.

� Reinstall the cover panel.

Note
The table top is heavy. Use the help of a second person to reinstall the table top.

� Reinstall the table top.

Install

Menu

Adjustment

Duo−Diagnost

Geometry

Bucky Frame Park

Follow the instructions
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6. REMOVAL AND INSTALLATION INSTRUCTIONS FOR BRAKE UNITS WITH
ELECTROMAGNETIC BRAKES SF1Y1 AND SF1Y2

titelY1Y2titelY1Y2

Brake unit SF1Y2 (with clutch) Brake unit SF1Y1 (without clutch)
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6.1. REMOVING BRAKE UNITS WITH ELECTROMAGNETIC BRAKES SF1Y1 AND SF1Y2

� Remove the two cover panels (1 and 3).

� Remove cover strip (2).

� Loosen the 4 screws (1).

� Shift the base plate so as to relieve the tension in the
toothed belt (2).

� Remove the toothed belt (1).

13 2
Y1Y2Bild1

Y1Y2Bild2

2 1

1

Y1Y2Bild3
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� Cut open the outer insulation of the stranded wires by
cutting lengthwise so as to expose the  wires (1).

� Cut through the stranded wires such that a length of
about 5 cm remains on the machine side (1).

� Mark the stranded wires of brake unit SF1Y1 and
SF1Y2 to ensure they are not interchanged when
subsequently soldering together (1).
Ensure correct polarity!!

1

Y1Y2Bild4

Y1Y2Bild5

1

Y1Y2Bild6
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� Remove the connecting screws between spindle and
brake  (1 and 2).

� Remove the fixing screws (6x per brake unit)
(1 and 2).

Note
The fixing screws (1) are each equipped with a washer.
The fixing screws (2) are each equipped with two
washers.
This applies to both brake units.

Y1Y2Bild7

1 2

Y1Y2Bild8
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� Detach both brake units SF1Y1 and SF1Y2 from their
spindles.

Note
Brake unit SF1Y2 (with clutch ) (1).
Brake unit SF1Y1 (without clutch) (2).

6.2. INSTALLING BRAKE UNITS WITH ELECTROMAGNETIC BRAKES SF1Y1 AND SF1Y2

The brake units must be installed in the system in the
reverse order of removal as would be logical.

Note 
Pay attention to the identification marks when soldering
the cables together.

Y1Y2Bild10

Y1Y2Bild11

1 2

Y1Y2Bild12
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7. EXCHANGE OF THE BRAKE OF THE ELECTROMAGNETIC BRAKE UNIT SF1Y1

Y1titel
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7.1. LIST OF SPECIAL TOOLS

Y1Werkzeug

A B C D E
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7.2. PRECONDITION: VOLTAGE SUPPLY TO RELEASE THE BRAKES

Note
To separate the brakes a DC voltage of about  24 V is
required which can either be supplied by a power part
(Fig. 1) or by the supply of the geometry (Fig. 2).

Before a DC voltage of about 24 V can be taken from the
geometry, plug connections
RAX1, X2, X3, X7, X8, X10, X11
must be cancelled.

The required DC voltage of about 24 V can be tapped
from test points X21+ and X92 GND as soon as the
Optimus C generator is switched on.

Y1Bild1
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X104

R65

X3X2

X1
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X30
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7.3. INDIVIDUAL PARTS OF ELECTROMAGNETIC BRAKE UNIT SF1Y1

A B C D

F G H K I L

E J O N P Q R

M TS
Y1Einzelteile
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7.4. ITEMIZED PARTS LIST OF BRAKE UNIT SF1Y1

ITEM QUANTITY DESCRIPTION

A 4 Hexagon socket head screws
M6 x35 mm

B 1 Fixing plate
(left−hand side)

C 1 Shaft

D 1 Housing

E 1 Fixing plate
(center)

F 1 Brake disk

G 1 Ring with inner notch

H 1 Spring

I 1 Ring with outer notch

J 1 Ring

K 1 Brake magnet

L 6

Screws
 (for fixing the brake on the

housing)
M3 x 12 mm

M 1 Bearing

N 4 Hexagon socket head screws
M4 x 12 mm

O 1 Fixing plate
(right−hand side)

P 1 Feather key

Q 1 Spacing sleeve

R 1 Toothed belt pulley

S 1−3 Levelling shims

T 1 Circlip
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7.5. REMOVAL OF THE ELECTROMAGNETIC BRAKE UNIT SF1Y1

� Remove the circlip with the circlip pliers (1).

� Remove the leveling shims fitted under it.

� Remove the toothed belt pulley from the shaft with a
puller
(1 Fig.Y1Bild02) 
and 
(1 Fig.Y1Bild03).

Y1Bild01

1

Y1Bild02

1

Y1Bild03

1
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� Pull off the feather key from the shaft (1).

� Remove the spacing sleeve (2).

� Remove the four hexagon socket head screws
(M4x12 mm) (1).

� Remove the fixing plate O (2).

� Remove the four hexagon socket head screws
M6x35 mm (1), so that the fixing plate B (2) and the
center fixing plate E (3) can be removed.

Y1Bild04
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Y1Bild05
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Y1Bild06
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� Before the shaft can be pushed out, separate the
brake disk F (1) from the brake K (2) with a voltage
of about 24 V DC supplied from the power part or the
geometry supply (see supplement 1)!!!

� Push the shaft  out of the housing with a plastic
hammer (1).

� Disconnect the 24 V DC voltage.

� Pull out the shaft (1).

Y1Bild07
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Y1Bild08
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� Remove the six screws M3x12 mm (1) and take out
the electromagnetic brake (2).

Y1Bild101
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7.6. INSTALLATION OF THE ELECTROMAGNETIC BRAKE UNIT SF1Y1

� Reinsert the ring J (1) and the bearing (1) in the
housing in case they fell out during the removal.

� Install the new brake magnet K  (1)  in the housing
and screw it on with six screws M3x12 mm (2).

Y1Bild11
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� Insert the ring with outer notch I (1) in the brake K (2)
such that the flat side points at the spring.

� Insert the spring (1) in the brake (2).

� Insert the ring with the inner notch G (1) in the
brake K (2)  such that the flat side comes to rest on
the spring.

Y1Bild14
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� Insert the fixing plate E (1) in the housing (2) and keep
hold of it (Fig. Y1Bild18).

� Insert the brake disk F (1) in the housing (2) and hold
on to it.
Make sure that is does not touch the brake magnet.

� Push the shaft (1) through housing, brake disk F and
brake K.

Y1Bild17
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When inserting the shaft make sure that the brake disk F
does not touch the brake magnet because this would
complicate introducing the shaft (Fig.Y1Bild20).

In case the brake disk is attracted by brake magnet and
sticks to it, separate the brake disk from the brake
magnet with a DC voltage of about 24 V
(see side 3).

� If necessary, use a plastic hammer to push in the
shaft.

� Screw on fixing plates B  and E to the housing with
four hexagon socket head screws M4x12 mm (1).

Y1Bild20
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� Fit the spacing sleeve (1) on the shaft (2).

� Fit the feather key (3) on the shaft.

� Fit the toothed belt disk R (1) on the shaft.

� Fit the leveling shims S (3) on the shaft.

� Fit the circlip T (2) on the shaft.

Y1Bild23
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7.7. ADJUSTING THE PLAY OF THE BRAKE

� To adjust the play between brake magnet K and
brake disk F separate these two parts with a
DC voltage of about 24 V (see side 3).

� Adjust the play by turning the ring (1).
To do so, loosen the grub screw (2)

The play must be 0.4 ±.05 mm.

� Tighten the grub screw.

� Disconnect the DC voltage.

Now the brake unit is ready to be installed !!

Y1Bild25
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8. EXCHANGE OF THE BRAKE OF THE ELECTROMAGNETIC BRAKE UNIT SF1Y2

Y2titel
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8.1. LIST OF SPECIAL TOOLS

Y1Werkzeug
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8.2. PRECONDITION: VOLTAGE SUPPLY TO RELEASE THE BRAKES

Note
To separate the brakes a DC voltage of about  24 V is
required which can either be supplied by a power part
(Fig. 1) or by the supply of the geometry (Fig. 2).

Before a DC voltage of about 24 V can be taken from the
geometry, plug connections
RAX1, X2, X3, X7, X8, X10, X11
must be cancelled.

The required DC voltage of about 24 V can be tapped
from test points X21+ and X92 GND as soon as the
Optimus C generator is switched on.
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8.3. INDIVIDUAL PARTS OF ELECTROMAGNETIC BRAKE UNIT SF1Y2
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8.4. ITEMIZED PARTS LIST OF BRAKE UNIT SF1Y2

ITEM QUANTITY DESCRIPTION

A 4 Hexagon socket head screws
M6 x35 mm

B 1 Fixing plate
(left−hand side)

C 1 Shaft

D 1 Housing

E 1 Fixing plate
(center)

F 1 Brake disk

G 1 Ring with inner notch

H 1 Spring

I 1 Ring with outer notch

J 1 Ring

K 1 Brake magnet

L 6

Screws
 (for fixing the brake on the

housing)
M3 x 12 mm

M 1 Bearing

N 4 Hexagon socket head screws
M4 x 12 mm

O 1 Lower part of coupling

P 1 Feather key

Q 1 Upper part of coupling

R 1 Toothed belt pulley

S1, S2 1−3 Leveling shims

T 1 Circlip

X 1 Washer

Z 1 Ring
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8.5. REMOVAL OF THE ELECTROMAGNETIC BRAKE UNIT SF1Y2

� Remove the circlip with the circlip pliers (1).

� Remove the leveling shims fitted under it (1).

� Remove the toothed belt pulley including brake disk
and lower part of the coupling from the shaft with a
puller.

Y2Bild01

1

Y2Bild02

1
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� Remove the ring (1).

� Remove the washer fitted undeneath (2).

� Remove the upper part of the coupling Q (1).

� Remove the four hexagon socket screws M4x12 mm
(1).

� Remove the lower part of the coupling O (2).

Y2Bild04
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� Pull off the feather key from the shaft (1).

� Remove the four hexagon socket head screws
M6x35 mm (1) so that the two fixing plates B and E
can be removed (2).

� Before the shaft can be pushed out, separate the
brake disk F (1) from the brake magnet K (2) with a
voltage of about 24 V DC supplied from the power
part or the geometry supply (see supplement 1)!!!

Y2Bild07
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� Push the shaft  out of the housing with a plastic
hammer  (1).

� Pull out the shaft (1).

� Remove the six screws M3x12 mm (1)  and take out
the electromagnetic brake (2).

Y1Bild08
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8.6. INSTALLATION OF THE ELECTROMAGNETIC BRAKE UNIT  SF1Y2

Exploded view of the electromagnetic brake
unit SF1Y2.

� Reinsert the ring J (1) and the bearing (1) in the
housing in case they fell out during the removal (2).

� Install the new brake magnet K  (1) in the housing and
screw it on with six screws M3x12 mm (2).

Y2Bild13
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� Insert the ring with outer notch I (1) in the brake K (2)
such that the flat side points at the spring.

� Insert the spring (1) in the brake (2).

� Insert the ring with the inner notch G (1) in the
brake K (2)  such that the flat side comes to rest on
the spring.

Y1Bild14
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� Insert the fixing plate E (1) in the housing (2)  and
keep hold of it (Fig. Y2Bild18).

� Insert the brake disk F (1) in the housing (2) and hold
on to it.
Make sure that is does not touch the brake magnet.

� Push the shaft (1) through housing, brake disk F and
brake K.

Y1Bild17
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When inserting the shaft make sure that the brake disk F
does not touch the brake magnet K because this would
complicate introducing the shaft.

In case the brake disk is attracted by brake magnet and
sticks to it, separate the brake disk from the brake
magnet with a DC voltage of about 24 V
(see side 3).

� If necessary, use a plastic hammer to push in the
shaft.

� Screw on fixing plates B  and E to the housing with
four hexagon socket head screws M4x12 mm (1).

Y1Bild20
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� Fit the feather key P (1) on the shaft.

� Fit the lower part of the coupling O on the housing (1)
and screw it on with the four hexagon socket head
screws M4x12 mm (2).

� Bring the upper part of the coupling Q back into its
initial position (1).

Y2Bild07
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� Bring the ring Z back into its initial position  (2).

� Fit the washer X on the shaft (1).

� Fit the toothed belt pulley R (1) on the shaft.

� Fit the leveling shims S (1) on the shaft.

Y2Bild04
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� Fit the circlip T (2) on the shaft.

� To adjust the play between brake magnet K and
brake disk F separate these two parts with a
DC voltage of about 24 V (see side 3).

� Adjust the play by turning the ring.
To do so, loosen the grub screw.

The play must be 0.4 ±.05 mm.

� Tighten the grub screw.

� Disconnect the DC voltage (Fig. Y2Bild32).

Now the brake unit is ready to be installed !!

Y2Bild01

1
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9. REPLACEMENT OF THE CLUTCH SF1Y3 IN THE ELECTROMAGNETIC BRAKE
UNIT

Y2titel
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9.1. INDIVIDUAL PARTS OF ELECTROMAGNETIC BRAKE UNIT SF1Y2
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9.2. ITEMIZED PARTS LIST OF BRAKE UNIT SF1Y2

ITEM QUANTITY DESCRIPTION

A 4 Hexagon socket head screws
M6 x35 mm

B 1 Fixing plate
(left−hand side)

C 1 Shaft

D 1 Housing

E 1 Fixing plate
(center)

F 1 Brake disk

G 1 Ring with inner notch

H 1 Spring

I 1 Ring with outer notch

J 1 Ring

K 1 Brake magnet

L 6

Screws
 (for fixing the brake on the

housing)
M3 x 12 mm

M 1 Bearing

N 4 Hexagon socket head screws
M4 x 12 mm

O 1 Lower part of ciutch

P 1 Feather key

Q 1 Upper part of clutch

R 1 Toothed belt pulley

S1, S2 1−3 Leveling shims

T 1 Circlip

X 1 Washer

Z 1 Ring
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9.3. REPLACEMENT OF THE ELECTROMAGNETIC CLUTCH FROM BRAKE UNIT SF1Y2

� Remove the circlip with the circlip pliers (1).

� Remove the shims fitted under it.

� Remove the toothed  belt pulley from the shaft with a
puller (1).

� Remove ring Z  (2).

� Remove the upper section of clutch Q  (3).

� Remove the four hexagon socket head screws
(M4 x 12 mm) (1).

� Remove the lower section of clutch O (2).

Y2Bild01
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� Place the lower section of clutch O (1) on the housing
and secure it by firmly tightening the four hexagon
socket head screws  (M 4 x 12 mm) (2).

� Reinstall the upper section of the clutch Q in
position (1).

� Fit ring Z (2) and washer X (3) on the shaft.

� Reinstall the shims (1) on the shaft .

Y3Bild04
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� Reinstall the toothed belt pulley on the shaft (1).

� Reinstall the shims S on the shaft (2).

� Fit the circlip on the shaft (3).

Y3Bild07
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10. TABLE MODULE

Objective and required parts

This chapter describes the exchange of the table module 4512 131 2754_.

The table module is delivered without the following components:

− Corrugated hose

− Bucky unit or, respectively, serial changer

− Tower

− Table top and

− I.I./TV components

This implies that these components must be removed from the old table module.

Additional parts delivered:

− Set of tie-wraps

− Set of leveling shims

− Allen key 10 across flats

Tools required

− Standard set of service tools

− Digital spirit level (e.g. Bosch DNM 60L, 4522 500 66201)

− Drilling machine with at least 750W and cw/ccw rotation

− 2x support trestle, about 800mm broad and 800mm high

Time required/manpower

8 hours

2 service engineers;  4 additional persons are needed for 0.5 hour.

10.1. Preconditions

4. The complete table must be installed correctly according to the SMI (system manual installation).

5. The table top must be removed.

6. The front and rear cover  2200mm cover must be
removed.

7. The tube assembly must be uncoupled and the
tower must be moved to position center of table.

8. All radiation protection aprons must be removed.

9. The table module must be tilted into the +6° position.

10. Layer height must be set to the upper maximum.

11. The system must be switched OFF and secured against accidental switch-ON.
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10.1.1. Removal of the tower

1. Remove the front and rear covers of the tower.

2. Loosen and remove all cables coming from  coding
field SD.

3. Separate the earth leads and remove them.

4. Remove the coupling bar.

5. Remove the four fixing screws of the tower
(4 x sockethead cap screws M8 ).

6. Lift the tower from the I.I. frame and keep it at a safe
place.
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7. Remove the leveling shims between I.I. frame and
tower and keep them at a safe place.

10.1.2. Removal of bucky unit or, respectively, serial changer

1. Remove the anti-scatter grid.
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2. Separate the Amplimat plug from the measuring
chamber.

3. Separate all cables going to the bucky unit or the
serial changer.

4. Remove all eight (bucky unit) or four (serial changer)
sockethead cap screws M5.

5. Remove bucky unit or  serial changer and keep it at
a safe place.

10.1.3. Removal of the cables

Note
The table module can be tilted into any desired position
between −15�  and +90� with the drilling machine.
It is NOT necessary to loosen the tilting brake for manual
tilting with the drilling machine!

1. Mark the position of the I.I./TV cables in the I.I. frame so that this position can easily be found again when the
cables are re-installed.

2. Unscrew the I.I. cover panel.

3. Unscrew the I.I. collision protection switch and separate it from the connection cable.
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4. Separate the I.I./TV cables from the components
and remove them from the I.I. frame.

5. Unscrew the image intensifier from the I.I. frame
and keep it at a safe place.

6. Unscrew the cover of the corrugated hose inlet at
the table module (4 x sockethead cap screws M4).

7. Remove the energy chain between I.I. frame and bucky frame.

8. Remove the lid of coding field SH.
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9. Cancel the following plug connections:

− SF1X1

− SFX1

10. Separate the following cables from SH:

− SHX1

− SHX10 (only when bucky unit is installed)

− SHX9

− SHX11

− SHX12

− SHX15

− SHX24

11. Cancel the following earth connections:

− SHX52

− SHX51

12. Separate the corrugated hose from the table
module.

13. Unscrew the corrugated hose inlet box from the table module (4 x sockethead cap screws M5).

14. Remove the table-side operation module (TSO).
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10.1.4. Separation of the table module from the tilting drive

1. Remove the sockethead cap screw M5.

2. Remove the two round covers of the inspection
holes at the tilting segment
(each cover 4 x hexagon socket countersunk head
screws M2.5).

3. Remove two vertical fixing screws at the foot end
and two vertical fixing screws at the head end
(2 x sockethead cap screws M10);
this means one sockethead cap screw M10 each
remains at the foot end and the head end.
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4. Remove both horizontal fixing screws (at the foot
and the head end)
(2 x sockethead cap screws M10).

5. Secure the table module so that it cannot fall down, for instance, by holding it with three persons at the foot
end and two persons at the head end or by placing the table module upon suitable support trestles.

Caution!
The table module weighs about  250kg – its center of gravity  is located at the foot end displaced towards the tower
side.
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6. Remove the last two vertical fixing screws, lift the
table module from the tilting segment and put it upon
the floor.

7. Remove the leveling shims and keep them at a safe
place (they are needed later on).
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10.1.5. Installation of the new table module

1. Place the new table module onto the tilting segment.

2. Insert two vertical fixing screws at the foot end and two vertical fixing screws at the head end and tighten them
only moderately (2 x sockethead cap screws M10 each).

3. Insert the two horizontal fixing screws at the foot end and at the head end and tighten them only moderately
(2 x sockethead cap screws M10).

4. Set the table module at the head end laterally to
0.05°...0.15° with the digital spirit level and fix it in
this position with a support trestle or similar.

Note
The table module can be moved upwards and
downwards at the head end and the foot end with a hand
wheel at the tilting drive so that this angle can precisely
be adjusted with a support trestle placed underneath the
table module. When doing so make sure that the two
loosely inserted fixing screws M10 allow sufficient play.

5. Determine the measure of the gap between table
module and table base at the head end and fit
leveling shims as necessary. Slightly lift the table
module when placing the leveling shims.
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6. Set the table module at the foot end laterally to
0.05°...0.15° with the digital spirit level and fix it in
this position with a support trestle or similar.

7. Determine the measure of the gap between table
module and table base at the head end and fit
leveling shims as necessary. Slightly lift the table
module when placing the leveling shims.

8. Determine the measure of the gap at the foot end
inside the table module  (small leveling shims) and
fit leveling shims as necessary.

9. Insert the sockethead cap screw M5 and tighten it
moderately.

10. Insert the remaining fixing screws and tighten them (8 x sockethead cap screws M10).

11. Firmly tighten sockethead cap screw M5.

12. Check laterally the angle of the table module with a digital spirit level: Nominal value 0.00°...0.15°.
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10.1.6. Routing of the cables

1. Install the TSO.

2. Screw on the corrugated hose inlet box to the table
module  (4 x sockethead cap screws M5).

3. Install the corrugated hose to the table module.

4. Install the cover of the corrugated hose inlet to the table module (4 x sockethead cap screws M4).

5. Establish the earth connections (SF1X1, SFX1).

6. Connect the cables with coding field SH (SHX1, SHX10 if present, SHX9, SHX11, SHX12, SHX15, SHX24).

7. Connect SF1X1and SFX1.

8. Install the energy chain between I.I. frame and bucky frame.

9. Install the image intensifier on the I.I. frame. Tighten the fixing screws only moderately since the I.I. still needs
to be positioned.

10. Route the I.I./TV cables in the I.I. frame at their previously marked positions and connect them.
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10.1.7. Installation of bucky unit or serial changer

1. Install the bucky unit or the serial changer. Tighten the fixing screw only moderately.

2. Route all cables going to the bucky unit or the serial changer and connect them.

3. Connect the Amplimat plug to the measuring chamber.

4. Install the anti-scatter grid.

10.1.8. Installation of the tower

1. Fit the tower without leveling shims on the I.I. frame and tighten the four fixing screws only moderately
(4 x sockethead cap screws M8).

2. Install the coupling bar.

3. Establish all earth connections.

4. Place all cables of coding field SD and screw them on.

5. Connect the service PC with service program X-Scope to CBX 92 (Cockpit).

6. Switch the system ON and start X-Scope.

7. Select X-Scope menu item Install / Adjustment / DuoDiagnost /Tilting to switch on the service mode.

8. Tilt the table module to exactly 0° +/−0.05° with the digital spirit level.

9. Select X-Scope menu item Install / Adjustment / DuoDiagnost / Fulcrum Frontal.

10. Set the layer height to the lower maximumand press the movement stop switch at the table or the geometry
operation control panel (GOC).

11. Fit the digital spirit level against the broad side of  the
coupling bar. Adjust the coupling bar vertically in
transverse direction of the table to 90° +/−0.05° by
displacing the tower; for this purpose use the play
provided by the four fixing holes.
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12. Attach the sticker to mark the position.

13. Enable motorized movement by pulling out the
movement stop switch.

14. Fit the digital spirit level against the narrow side of the coupling bar. Adjust the coupling bar vertically to
90° +/−0.05° by activating the angulation movement.

15. Set the layer height to the upper maximumand press the movement stop switch again.

16. Hold the digital spirit level against the broad and the narrow side of the coupling bar and determine the deviation
in transverse and longitudinal direction of the table.
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17. Compensate the deviation determined before by adding leveling shims between tower and I.I. frame. Make
sure that the tower returns into its original position on the I.I. frame (observe the position marked!).

18. Enable motorized movement by pulling out the movement stop switch.

19. Check again on the coupling bar whether the at the broad AND the narrow side is verticall  90° +/−0.05°  in both
end positions of the fulcrum frontal movement.

20. Press again the movement stop switch.

21. Install the rear and front cover panels of the tower.

10.1.9. Adjustment of the movement axes of the table module via X-Scope

1. Enable motorized movement by pulling out the movement stop switch.

2. Select X-Scope menu item Install / Adjustment / DuoDiagnost / Table lateral and follow the instructions in
X-Scope.

3. Perform the adjustment for I.I. longitudinal and bucky frame park (BFP) up to: Adjustment of the exposure
switch – this is described below.

4. Press again the movement stop switch.

10.1.10. Centering

Centering the image intensifier to central X-ray beam

1. Tilt the table into the 88° position.

2. Select auxiliary ”fluoroscopy”.

3. Change the parking position of the bucky frame to
the right side.

4. Move beam longitudinal into the foot end position.

5. Press again the movement stop switch at the
table.

6. Remove the I.I. grid.

7. Fix a washer (1) (about 3mm diameter) with tape
on the center of the grid (tube symbol).

8. Install the grid.

9. Enable motorized movement by pulling out the
movement stop switch.

5. Tilt the table into the 0° position.

6. Select the smallest I.I. format.

7. Switch ON fluoroscopy.

8. Move the collimator shutters to a closed format (only the washer must be visible).

9. Switch OFF fluoroscopy.

10. Shift the I.I. in longitudinal and lateral direction and repeat this until the washer is visible in the center of the
collimator shutters (tolerance +/− 1 mm).

Tolerance ±1 mm

collimation

1
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Centering the bucky unit to X-ray center beam

1. Select auxiliary ”bucky table”.

2. Select X-Scope menu item
Adjustments \ Geometry \ Bucky frame park
(fluoroscopy is possible while bucky tray is in the
beam).

3. Select auxiliary ”spotfilm”.

4. Press the movement stop switch at the table.

5. Fix a washer (1) (about 5mm diameter) on the
center of a blank bucky cassette (2).

6. Put the cassette into the bucky tray.

7. Switch ON fluoroscopy.

8. Move the bucky frame by using the GOC buttons ”change park to the left” and ”...to the right” until the
washer on the bucky cassette is in line with the washer on the grid of the image intensifier.

9. Switch OFF fluoroscopy, adjust the position switch SFS1 and store the bucky frame parking position
according to the X-Scope instructions.

10. Switch ON fluoroscopy.

11. Determine the deviation in lateral direction.

12. Switch OFF fluoroscopy.

13. Loosen the four fixing screws of the bucky unit for shifting in lateral direction.

14. Shift the bucky unit in lateral direction until the washer on the bucky cassette is in line with the washer on
the grid of the image intensifier.

15. Leave X-Scope menu item Adjustments \ Geometry \ Bucky frame park.

Check the centering X-ray beam to I.I.:

1. Select auxiliary ”fluoroscopy”.

2. Change the parking position of the bucky frame to right side.

3. Tilt the table into the 0° position.

4. Move beam longitudinal into the head end position.

5. Select the smallest I.I.-format.

6. Switch ON fluoroscopy.

7. Move the collimator shutters to a closed format (only the washer must be visible).

8. Move beam longitudinal to the foot end position during fluoroscopy.

9. Change the parking position of the bucky frame to the left side.

10. Move beam longitudinal to the foot end position during fluoroscopy.

11. Tilt the table into the 88° position during fluoroscopy.

12. Move beam longitudinal into the head end position during fluoroscopy.

13. Change the parking position of the bucky frame to the right side.

14. Move beam longitudinal into the head end position during fluoroscopy.

15. Determine the deviation of the X-ray beam during all movements. Max. deviation 5mm.

16. Switch OFF fluoroscopy.

2

1
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Check the centering bucky centre to I.I.-center

1. Select auxiliary ”bucky table”.

2. Select X-Scope menu item
Adjustments \ Geometry \ Bucky frame park
(fluoroscopy is possible while bucky tray is in the beam).

3. Select auxiliary ”spotfilm”.

4. Press the movement stop switch at the table.

5. Put the cassette with the fixed washer into the bucky tray.

6. Switch ON fluoroscopy.

7. Determine the deviation between the center of the cassette to the center of the image intensifier
max. deviation in lateral direction 2mm
max. deviation in long. direction   5mm.

8. Switch OFF fluoroscopy.

9. Leave X-Scope menu item
Adjustments \ Geometry \ Bucky frame park.

10. Remove the washers from the cassette and the I.I. grid.

11. Enable motorized movement by pulling out the movement stop switch.

10.1.11. Finishing work

1. Install the anti-scatter grid (if present).

2. Install the front and rear cover panels 2200mm long.

3. Install the table top.

10.1.12. Finishing test

1. Enable motorized movement by pulling out the movement stop switch.

2. Test all movements of the table over their complete travel range.

3. Test the coupling of column and table in different tilting positions.

4. Select tand perform different exposure techniques at the system user interface.

5. read out the system error log via X-Scope and evaluate it.

6. Switch the system OFF.
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1. SOFTWARE PROGRAMMING

Software programming will be carried out by the connected PC and the Service Software X-Scope release 1.4.2.

The following tables refer to System release 3.x of the DuoDiagnost.

Take note of the help screens.

The steps are marked with an identification for:

I : Installation work

P : Planned maintenance work

C : Corrective maintenance work

U : Upgrading work

1.1. PROGRAM MANUAL

INSTALL / Program Manual /

DuoDiagnost / System

Ident: Date: Date: HINTS

Hospital Hospital Name

Road

City

Country

Room Number

I

I

I

I

I

Date/Time Year

Month

Day

Time

I

I

I

I

Language English

German

French

Spanish

Portugese / Local

Russian

I � �

I � �

I � �

I � �

I � �

I � �

Default Unit Metric [cm]

Imperial [”]

I � �

I � �

APR Startup Last APR

Default APR

I � �

I � �
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Install / Program Manual / DuoDiagnost / Geometry

Stand Serial Changer U � No �

� Yes �

Compressor U � No �

� Yes �

Wall Dist. Head [mm] I 500 ... 1500

Ceiling Height [mm] I 2600 ... 4000

Tablefoot−Column [mm] I −100  ... + 50

Movement Orientation I � Camera �

� Patient �

Collimation Collimator Type U � NICOL �

� Easy Beam �

Spotfilm Size I

 

� Always � See sketch on next page

The default condition of spotfilm size
OFF or ON depends from the
standmode configuration in ADAM

� Auto only �

� Not present �

Shutter Aperture I

 

� Normal �

� Reduced �

Shutter Offset II  [mm] I

U

−20  ...  +20

ShutterOffset Cass  [mm] I

U

−20  ...  +20

Hor. Subdiv. Gaps [mm] I

U

−4  ...  +4
only appl. for serial changer

Vert. Subdiv. Gaps [mm] I

U

−4  ...  +4
only appl. for serial changer

Simulation Light [sec] I 5 ... 60

Wall Bucky Wall Stand U � No �

� Yes �

Install / Programm Manual / DuoDiagnost / User Interface

GOC II GOC II U �  NO �

� YES �
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Range
Spotfilmsize OFF  (fluo size) Spotfilmsize ON  (full size)

Monitor Film Monitor Film

Always

Auto only

Not present

Explanation:
Movement orientation: “ Camera ”

Explanation:
Movement orientation: “ Patient ”

tower moves to

headend

monitor image circle

monitor image circle

table moves away

from the tower

tower moves to

foot end

tower moves to
foot end

tower moves

to headend

table moves to

the tower

table moves to

the tower

table moves away

from the tower

X-Scope configuration
movement orientation

duoDIAGN

automatic adjusted

manual adjusted

R

automatic adjusted

manual adjusted

R

RR

R
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Install / Program Manual / DuoDiagnost / II/TV/XRG

Image Intensifier II Type U � 23 cm (9”) �

� 31 cm (12”) �

� 38 cm (15”) �

Digital Memory Memory Type U � SIM � SIM : Single Image Memory
DXI : Digital Image Memory

� DXI �

Dose−Plus Factor Dose−Plus Factor I

U

 1 ... 3

XRG kV Steps I �Single Step �

� Dose equiv �

mA Steps I � 25 % �

� 12,5 % �

� 6 % �

ms Steps I � 25 % �

� 12,5 % �

� 6 % �

Density Steps I � Full �

� Half �

Tube Heat Warning I � NO �

� YES �

Install / Program Manual / DuoDiagnost / Service / Survey

System C SW Sysco

SW Cockpit UI

Operating System

User Interfaces C SW Release TSO

SW Release GOC

SW Release GOC II

SW Release THG

Stand C SW Release

SEC C SW Release

Collimator C SW Release

II / TV C SW Release CP-X

SW Release DXI

Install / Program Manual / DuoDiagnost / Service / Tools

System Logging Level C � Message � Standard: Error
Others: see Info Message
on the help screen� Service �

Error Log Window C � Enabled �

� Disabled �

Event Log Window C � Enabled �

� Disabled �

II / TV DXI Service Mode C � Enabled �

� Disabled �



DuoDiagnost PROGRAMMING

DuoDiagnost CSIP Level 1 (08.0) 5− 7
� 2008 Koninklijke Philips Electronics N.V.

ALL RIGHTS RESERVED

DuoD_5_1

1.2. ADJUSTMENT GEOMETRY

Finish step by step the following table. Take note of the help screens.

The following table can also be used for reading out positions. Then the ”Adjustment screen” has to be left with <cancel>.

INSTALL / Adjustment / DuoDiagnost Ident: Date: Date: HINTS

Geometry

Table Tilting Tablebase in 0�−position.

Tilting poti [V]      C −5.1  ... −7.1

Act tilt pos [deg] C

Tablebase in +87�−position.

Tilting poti [V] C   +7.5   ... +9.5

Act tilt pos [deg] C −15   ...  +88

Beam Longitudinal Tablebase in 0�−position.
Couple rod in 90�−position
(�0.1�) to the tabletop via
joystick at the GOC.

Position switch C Mechanical positon switch to ON.

‘Beam Long.’ in headend-position
+600 mm

Poti II Long [V] C +5.6    ... +7.6

Act II pos [mm] C

Poti Bucky [V] C + 5,6 ... +7.6

Act Bucky pos [mm] C

‘Beam Long.’ in footend-position
−600 mm

Poti II Long [V] C −5.6  ... −7.6

Act II pos [mm] C

Poti Bucky [V] C −5.6   ... −7.6

Act Bucky pos [mm] C

Tabletop Lateral Tablebase in 0�−position.
Tabletop  lateral 115 mm from
center position towards front side.

Poti Lateral [V] C −6.7    ...   −8,7

Act Lat pos [mm] C

Tabletop  lateral 115 mm from
center position towards column.

Poti Lateral  [V] C +6.7    ...   +8,7

Act Lat pos [mm] C
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Bucky Frame Park Tablebase in 0�−position.
‘Angulate Beam Long’ in
0�−position. 
‘Bucky Frame Park’ towards ex-
posure pos. (0 mm) using “park
position” keys at user interface.

Poti Bu-Frame [V]    C/U −1.5  ... +0.5

Act pos Bu [mm] C/U

Exposure switch C/U off / ON

‘Bucky Frame Park’ towards
headend to calibration mark
(+560mm). Use fluoroscopy for
exact position.

Poti Bu-Frame [V] C/U + 6.7   ...   +8,7

Act pos Bu [mm] C/U

Tube Vertical Adjust ceiling reference switch
100 mm ±1 mm below the upper
endstop.

Ceiling switch I/C off / ON

Fulcrum Frontal Tablebase in 0�−position.
‘Angulate Beam Long’ in
0�−position. 
‘Fulcrum Frontal’ to upper 
calibration mark (+235 mm).

Poti Fulcrum [V] C +6.3    ...  +8.3

Act pos Fu [mm] C

‘Fulcrum Frontal’ to lower 
calibration mark (−165 mm).

Poti Fulcrum [V] C −6.3   ...   −8.3

Act pos Fu [mm] C

Compressor Frontal
(optional)

Tablebase in 0�−position.
‘Compressor Frontal’ to upper 
calibration mark (455 mm above
tabletop).

Poti Comp [V] C/U +7.0   ...   +9.0

Act pos Comp [mm] C/U

‘Compressor Frontal’ to lower 
calibration mark (95 mm above
tabletop).

Poti Comp [V] C/U −7.2   ...   −9.2

Act pos Comp [mm] C/U

‘Compressor Frontal’ to upper
position.
Measurement compressor force.
Compressor stepwise downwards
and compare the measured force

70 N contact P/C off / ON

100 N contact P/C off / ON

140 N contact P/C off / ON

160 N contact P/C off / ON



DuoDiagnost PROGRAMMING

DuoDiagnost CSIP Level 1 (08.0) 5− 9
� 2008 Koninklijke Philips Electronics N.V.

ALL RIGHTS RESERVED

DuoD_5_1

Cassette Sensing

(table bucky)

NOT applicable for
serial changer

Smallest available cassette in
the table bucky. 
See Instruction sub-area text.

Poti hor [V] C +2.57   ...   +8.64

Act size hor [mm] C 0 ... 430

Poti vert [V] C +2.57   ...   +8.64

Act size vert [mm] C 0 ... 430

Largest available cassette in the
table bucky. 
See Instruction sub-area text.

Act size hor [mm] C 0 ... 430

Act size vert [mm] C 0 ... 430
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1.3. ADJUSTMENT II/TV

INSTALL / Adjustment / DuoDiagnost /
II/TV / General Settings

HINTS

See ‘Instruction Text’ on the
screen

INSTALL / Adjustment / DuoDiagnost /
II/TV / Nominal Values

HINTS

Doserate See ‘Instruction Text’ on the
screen

Dose See ‘Instruction Text’ on the
screen

Totalfact See ‘Instruction Text’ on the
screen

Dosereal=Dosemeasured�1.953

(1.953  =  totalfact)

Video See ‘Instruction Text’ on the
screen

VICA 275 mV � 20 mV

VIBS 350 mV � 15 mV

INSTALL / Adjustment / DuoDiagnost / 
II/TV / Fluoroscopy

Date: Date: HINTS

Procedure C/U See ‘Instruction Text’ on the
screen

Cam Sensitivity DRFLC [V]   default 4.0

0.1 ... 10.0  V

C/U See ‘Instruction Text’ on the
screen

TV Diaphragm Aperture [%]  after
adjustment = 1 ... 100 %

C/U See ‘Instruction Text’ on the
screen

Cam Sensitivity low DRFLC [V]   default 4.0

0.1 ... 10.0  V

C/U See ‘Instruction Text’ on the
screen

Factor = 1/3 of normal dose rate

TV Diaphragm low Aperture [%] after
adjustment = 1 ... 100 %

C/U See ‘Instruction Text’ on the
screen

Factor = 1/3 of normal dose rate
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INSTALL / Adjustment / DuoDiagnost /
II/TV / Exposure

Date: Date: HINTS

Procedure See ‘Instruction Text’ on the
screen

Measuring Field See ‘Instruction Text’ on the
screen

Amplifier Offset See ‘Instruction Text’ on the
screen

Photosensor See ‘Instruction Text’ on the
screen

Dose See ‘Instruction Text’ on the
screen.

Integration Ampl.  [%] C/U 0.01 ... 100.0

TV-Diaphragm See ‘Instruction Text’ on the
screen for preparations.

Aperture  [%] C/U 0.01 ... 100.0

INSTALL / Adjustment / DuoDiagnost /
II/TV / Focussing

Date: Date: HINTS

II Focussing Value
F0 [V]

C/U Measured at 
BGC2  MP1−2  (23cm I.I.) 
or
BG  MP  X7−X10 (31/38cm I.I.)Value

F1 [V]
C/U

Value
F2 [V] C/U
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2. INTRODUCTION

This documentation is a user’s manual for the Application Data Manager “ADAM”.

“ADAM” is used to create and maintain APR databases in the System User Interface (cockpit) of the DuoDiagnost.
With PEA’s, FPR’s or wishes of the customers new APR databases will be required.

You will be instructed to create, use and program all objects of the APR−database.

2.1. PREREQUISITES HARDWARE / SOFTWARE

− Service PC, (486 or better) incl. CD-ROM drive, 16 MB Ram, 10 Mbyte free hard disk space

− WIN 3.1 / WIN NT / WIN 95 SE / WIN 98 SE

2.2. SAFETY RECOMMENDATIONS

2.3. PURPOSE USE

“ADAM”  is a tool only for service employees to make procedures useful for the customers.

After programming all changes in the APR−database have to be checked  and confirmed by the customer.
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3. ADAM RELASE 1.3.X

3.1. PATH STRUCTURE

C:\APR−MAN Executables for ADAM

C:\APR_DUO\site1 Directory for ADAM databases if several sites have to be handled.

C:\APR_DUO\site2 Before invocing ADAM copy the actual database to working directory.
... After closing ADAM save the contents of the working directory here.

C:\COCKPIT\DATABASE Working directory, RECEIVE and TRANSMIT work on this folder

C:\COCKPIT\TEMPLATE Template database for creation of new databases

C:\COCKPIT\VALUE Value database

C:\COCKPIT\BAK Backup directory used by RECEIVE to save c:\cockpit\database

C:\UPDATE Temporary directory used by ADAM

3.2. COMPATIBILITY OF DATABASES

The structure of the APR−database hasn’t changed. You can work with this version of ADAM on already installed
Duo Diagnost systems resp. APR−databases

3.3. DEINSTALLATION OF AN OLD VERSION OF ADAM

If there is a previous version of ADAM on the PC delete following folders to avoid garbage cluttering your installation.

delete   C:\APR−MAN

delete   C:\COCKPIT

delete   C:\UPDATE
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4. INSTALLATION OF “ADAM” ON
SERVICE−PC

4.1. SETUP

1. Start MSWindows

2. Close all other programs
Hint:In some windows environments it is necessary to close
the task NTVDM.EXE before setup can be carried out!
This can be carried out via the windows taskmanager, select processes,
select NTVDM.EXE and delete this process.

3. Insert the DuoDiagnost System CD−ROM (Rel. 3.2 ff)

4. Start the Explorer / File manager

5. Change to CD ROM−drive

6. Select the ADAM folder

7. Doubleclick setup.exe and follow the instructions
on the screen

After installation is finished the ADAM ICON will appear in a separate window.

4.2. FONT INSTALLATION

Make sure that the font philscc0.ttf is installed on your computer.

It is found in the folder where the executables for ADAM are.

For installation select SYSTEMCONTROL − FONTS − FILE − NEW.
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5. INSTALLATION OF MAX APR DATABASE ON SERVICE−PC

Installation of Max APR database is used as draft. This is
necessary for changing and enlarging customers
APR−databases.

1. Open Explorer / File manager.

2. Change to CD ROM−drive

3. Select apr_max_db

4. Copy the files
aprdbase.mdb
devprofs.mdb
sysconfg.mdb             

to the directory C:\APR_Duo\Apr_max.db

Now it is neccessary  to change the properties of the three
.mdb files in C:\APR_Duo\Apr_max.db

5. Mark all .mdb files and select the properties

6. Reset the write protection attribute for all files

7. Close Explorer / File manager

6. OPERATING INSTRUCTIONS

6.1. MOUSE OPERATION

Many functions can become executed with keyboard commands but some functions are possible with mouse only:

Mouse operation Function in Tree view Function in Cockpit view

Click left Select item
Open subtree
Update Cockpit view

Select item

Drag and drop left Move item to new position

Double click left As click left Show groups of an area 
Show procedures of a group
Show settings of a procedure

Two clicks left (slow) As click left Rename item

Click right Context menu Context menu



Max Database or: 
HOSPITAL NAME
(E.G. HAMBURG
MEDICAL CENTER)

AREA

GROUP

PROCEDURE

Database tree
in alphabetical order

Display of System User Interface
(cockpit) symbolized
− AREA (= anatomic region 

to be selected)
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6.2. BASICS

6.2.1. Database

The database file APRDBASE.MDB stores the application data settings of the Duo Diagnost System.
All data are ordered in a hierarchical manner.

� ADAM can handle up to three databases simultaneously

� A DATABASE consists of up to 14 AREAS.

� An AREA consists of up to 14 GROUPS.

� A GROUP consists of up to 6 PROCEDURES.

Each dataset has a unique identifier (AreaID, GroupID, ProcedureID). Furthermore there is a unique identifier  called
APR−ID for each triple of procedure−group−area. The ID’s are used as unambiguously reference independent of any
name.
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6.2.2. Database tree view

The screen area of the Tree view is a hierarchical ordered list of the database content. 
Items shown with a preceding plus(minus) character can become expanded(compressed) by clicking on it. Clicking left
on the name field of an item selects this item. Selection is indicated by blue background color. Many menu functions need
a selected tree item to become enabled. Right clicking in the screen area of the tree view opens a context menu which
functions relate to the selected item.

6.2.3. Cockpit view

The screen area of the Cockpit view shows the database similar to the Duo Diagnost Cockpit user interface.
This view is useful for placing items on distinct locations on the screen. An item can be selected by clicking on it.
There exists a context menu with slightly less functionality as in tree view Area.

� If in tree view a database is selected all areas of this database are shown in Cockpit view.

� If in tree view an area is selected all groups of this area are shown in Cockpit view.

� If in tree view a group is selected all procedures of this group are shown in Cockpit view.

� If in tree view a procedure is selected all settings of this procedures are shown in Cockpit view.

6.3. PROPERTIES

6.3.1. Default procedure

The default procedure is copied as a template if a new
procedure is created.

� Default property of an item is selected in the procedure
property dialog.

� Only one procedure per database can be set as default.

� In Tree view this procedure is marked with the string
”�[default]” after its name.

� The name of the default procedure is also shown in the
database property dialog.
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6.3.2. Preferred entry

The preferred entry property describes which item is selected by default on Duo Diagnost Cockpit.
Each database has one preferred area. Each area has one preferred group. Each group has one preferred procedure.

6.3.3. Removing areas/groups/procedures

A selected item of a database can be removed with menu Edit−Delete or context menu delete. Even if an item is selected
it is possible that the delete entry is disabled (gray). The reason is that the item is set as default or preferred item.
To delete such item nevertheless set another item as default resp.
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6.4. LANGUAGE

Each area, group and procedure has one generic name and six language names.

6.4.1. Language name

� The language name is used for country specific designation of data sets

� ADAM as well as Duo Diagnost Cockpit user interface use language names.

� The databases delivered from PMS have English, German, French, Spanish, Portuguese and Russian language sets.

� One of the language sets in ADAM is named as local. By default the Portuguese language set is installed as local. For
some countries PMS delivers alternatively another language set.

� Language names can be edited

6.4.2. Russian language

� If the Russian language set is selected a Cyrillic font is used for names of databases, areas, groups and procedures.

� To avoid problems in presentation of names don’t use Cyrillic characters for other data sets e.g. exposure sets
or fluoroscopy sets.

� Make sure that the font  philscc0.ttf   is installed on your computer. It is found in the folder where the executables for
ADAM are. For installation select Windows SYSTEMCONTROL − FONTS − FILE − NEW



DuoDiagnostPROGRAMMING

DuoDiagnostCSIP Level 1 (08.0)5− 20
� 2008 Koninklijke Philips Electronics N.V.

ALL RIGHTS RESERVED
DuoD_5_1

7. CUSTOMISING THE SYSTEM DATABASE

This chapter describes the indispensable work, to adapt the conditions, working methods and wishes of the customer
to the delivered system database stored on cockpit hard disk by PMS pre−mounting department.

Preconditions:

The film screen combinations (FSC) of the customer must be configured in the x−ray generator – refer to the Optimus C
subsystem service manual section ”installation – film screen combinations”.

Note
Every entered FSC in the ADAM database must be mapped to a programmed FSC in the x−ray generator! 
Unused programmed FSCs must be deleted in the x-ray generator!

Only measuring chamber 1 and 2 are used in DuoDiagnost system.

Note
The maximal five FSC data sets of chamber 1 and
chamber 2 must be identical:

data set 4

data set 5

chamber 1
(EZX21)

data set 1

data set 2

data set 3

identical with
chamber 2
(EZX22)

data set 4

data set 5

data set 1

data set 2

data set 3

=

=

=

=

=
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7.1. APPLICATION DATA SAVING ON DISK WITH

COCKPIT

Note
All used film screen combinations (FSC’s) must already be programmed with XRG-Scope in the X−ray generator !

1. Switch OFF the system.

2. Insert the emergency disk in the 3.5” disk drive of
cockpit and switch ON the system 
(step 1 in drawing below).
Screen shown on the right side appears on the
cockpit display.

3. Select ”Application data saving – system database” 
and confirm with SW button on cockpit.

4. Remove the emergency disk 
(step 2 in drawing below).

5. Insert an empty disk.

6. Press confirm. The three files sysconf.mdb
devprofs.mdb
aprdbase.mdb

are compressed  and stored on 3.5” disk as one file:
  dd_db.exe 

(step 3 in drawing below).

7. Remove the disk with system database from cockpit
and store application data to the service PC 
(step 4 in drawing below).

8. If the customer wants to continue with application,
switch OFF the system and switch ON again. 
Cockpit starts up with the current system databases.

Preventive Maintenance
Perform SCANDISK
Execute External Program

Diagnostic
Display and Keyboard Test

Application Data Saving
Error and Statistic Logging
System Databases

Installation
Initial Hard disk Set−up
Software Installation from disk

Application Data Restore
System Databases

Emergency

disk

Database

disk

System User 
Interface 
(cockpit)

Emergency Disk

Database Disk

1.  Start cockpit with 
   Emergency disk

2. Remove Emergency Disk

Service PC

3. Compress and save
SYSTEM DATABASE from 
cockpit to Database disk

4. Receive Application Data from 
   Database disk to Service PC

sysconfg.mdb

aprdbase.mdb
devprofs.mdb

dd_db.exe
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7.2. RECEIVE DATABASE FROM DISK WITH SERVICE PC

1. Start Application DAta Manager (ADAM).

2. Insert the 3.5” disk with the system database in floppy drive a: of the service PC.

3. Select ”File”.

4. Select ”Receive DB from a:”

5. Leave the import dialog by pressing “ Exit ”

Explanation:

The stored file dd_db.exe on the disk will be
decompressed and stored as

sysconf.mdb
devprofs.mdb
aprdbase.mdb

in the path of the service pc

c:\cockpit\database.

The previous files in this path will be moved from the path

c:\ cockpit\database to

c:\cockpit\bak.
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7.3. FILM SCREEN COMBINATIONS (FSC’S)

ADAPTATION

Explanation:

To enter the sensitivity and the applicable chamber data set
is necessary to establish a functional connection between
the FSCs programmed in the X-ray generator and the
APR database calculations.

Precondition:

− ADAM is started

− Customers data base is received

− Customers data base is opened

1. Click on the header of the database.

2. Select ”Edit”.

3. Select ”Film Screen Combinations”.
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Screen description:

Upper part

The displayed name of the FSC is programmed under the
displayed chamber data set number in the X-ray generator.
This displayed name of the FSC is visible for the customer
on the cockpit screen.

Lower part

The displayed FSC name is for ADAM internal use and can
include additional information’s for the service engineer.

The displayed chamber data set number shows the
reference between the customer selectable FSCs and the
programmed FSC data sets in the system database.

The displayed Film ID is a register ID numbered
consecutively in ADAM.

The displayed sensitivity class shows the sensitivity used
in ADAM calculations.

4. Enter the calibrated sensitivity in the upper part
according to the programming in the X-ray generator,
e.g. FSC name <G200>  calibrated sensitivity <200>.

5. Change all chamber data set numbers in the lower
part to the corresponding chamber data set numbers
in the upper part.

6. Select ”Exit” to store or continue with further changes.
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7.4. ADD A NEW FSC

Explanation:

If the customer used FSC is not known in the system
database and not present in ADAM,
adding a new FSC will be necessary.

Precondition:

New FSC of the customer must be configured in the X-ray
generator-refer to Optimus C subsystem manual section
“installation-film screen combinations”.

1. Select ”Edit” - ”Special functions” -
 ”Film Screen Combinations” - ”New FSC”.

2. Enter the name, sensitivity class and number of
selected chamber data set of the new FSC.

3. Confirm with ”OK”.

4. Select ”Exit” to store or continue with further
changes.
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7.5. REPLACE A FSC

Explanation:

”Replace one FSC against another FSC” is necessary to
assign a new entered or another FSC to all procedures
using the previous one (G100 Agfa new in this example).
The prvious FSC becomes inactive in any procedure.

1. Select ”Edit” - “Special functions” -.
 ”Film Screen Combinations” - ”Replace FSC”.

2. Enter the unused Film ID into the top part of the
displayed window.

3. Enter the new Film ID into the bottom part of the
displayed window.

4. Enter OK to perform replacement

7.6. DELETE UNUSED FSC’S

Explanation:

”Delete unused FSC’s” allows to delete all FSCs in the
system database, which are not used from any procedure.

1. To delete all unused FSC’s select command button
“Delete all unused FSC’s”
in the film screen combination - dialog.

2. In this example beside the film ID no.
13 “ G100 Kodak Y-film” in the lower part will be
deleted.
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7.7. RENAME A FSC’S

Explanation:

”Rename FSC” is necessary to change the in ADAM
internal used name. A change is not visible for the customer.

1. Select ”Edit”.

2. Select ”Film screen combinations”.

3. Click left on the name of the FSC in the lower part of
the window to mark it.

4. Enter the new FSC name.

5. Confirm with ”OK” to change the name
e. g. FSC G100 Agfa New  to  Agfa 100 special.
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7.8. TRANSMIT SYSTEM DATABASE TO DISK WITH

SERVICE PC

Explanation:

”Transmit DB to a:” is selectable only, if the reworked
database was opened from the path c:\cockpit\database.

1. Insert an empty 3.5” disk into the floppy drive of the
service PC.

2. Select ”File”.

3. Select ”Transmit DB to a:”.

4. Remove the disk from the service PC.

Note
This database stored on the floppy disk can be received
with “Receive DB from a:”
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7.9. RESTORE SYSTEM DATABASE WITH COCKPIT

1. Switch OFF the system.

2. Insert the emergency disk into the floppy drive of
cockpit.

3. Switch ON the system .

4. Select ”Application Data Restore\System Database”

5. Remove the emergency disk out of the cockpit floppy
drive.

6. Insert the 3.5” disk with the system database file
dd_db.exe into the cockpit floppy drive.

7. Press continue button on cockpit. 
The file dd_db.exe will be decompressed to

sysconf.mdb
devprofs.mdb and
aprdbase.mdb

and stored on cockpit c:.

8. Remove the system database disk out of the cockpit
floppy drive.

9. Switch OFF the system and switch ON again. 
After cockpit has booted, the message “3 files copied”
 appears on the cockpit screen and the reworked or
new system database became active.

Preventive Maintenance
Perform SCANDISK
Execute External Program

Diagnostic
Display and Keyboard Test

Application Data Saving
Error and Statistic Logging
System Databases

Installation
Initial Harddisk Setup
Software Installation from disk

Application Data Restore
   System Databases

Emergency

disk

Database

disk

System User 
Interface (cockpit)

Emergency Disk

Database Disk

2. Start cockpit with Emergency disk

3. Remove Emergency Disk

Service PC

1. Compress and transmit 
Application Data file dd_db.exe

4. Restore Application Data

C:\cockpit\database\
sysconfg.mdb
devprofs.mdb
aprdbase.mdb
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1. ADJUSTMENT OF THE LAYER INDICATION

1. Remove the rear cover of the tower.

2. Loosen three sockethead capscrews M3x6 of the
layer indication at the rear side. Do not remove the
screws.

3. Move the fulcrum 1 down electrically or move the
spindle manually to the lowest position.
The horizontal center line of the fulcrum carriage
must be 4mm lower then the upper inner wedge of
the guiding rail.

4. Bring the arrow 1 at the front of the tower in line with
the marking 2 on the symbol of the layer indication 3.

P160

14 
m

m 2

1 2 3
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5. Fasten the upper and middle screw of the layer
indication at the rear side of the tower.

6. Move the fulcrum to the upper position.

7. Fasten the lower screw of the layer indication.

8. Select 
Install \ Adjustment \ duoDIAGNOST \ Geometry \
Fulcrum Frontal.

9. Follow the screen description.

10. Terminate X-Scope.

P160
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2. POTI ADJUSTMENT

Switch definitions:

− Key 1 ”1x”  : (store and continue )

− Key 2 “0,5 / s”  : (skip action)

− Joystick 1 “tilting”  : (right to tilt table upright)

− Joystick 2 “scanning” : (right to move tabletop
towards headend)

Range (+/− tol):

− tilting−poti :

− scanning−poti :

11. Reset GOC before Adjustment 
(Interrupt the cable connection ... and connect again).

12. Set GOC DIP−Switch No.4 to ON.

The adjust procedure is now shown on the GOC display
step by step:

Press KEY 1 ”1x” after each joystick movement and after
each shown measured value.

Joystick − /
Key − No. Direction Movement Notes

Key 1 ”1x” continue

or: 
Key 2 “0,5/s”

skip

Joystick 1 right release slowly

Joystick 1 right maximum

Joystick 1 left release slowly

Joystick 1 left maximum

Joystick 2 up release slowly

Joystick 2 up maximum

Joystick 2 down release slowly

Joystick 2 down maximum

Key 1 ”1x” / / store values

or: 
Key 2 “0,5/s”

/ / retain old va-
lues

DIP switch
No. 4

/ / return to nor-
mal operation

key 2 joystick 1key 1 joystick 2
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1. SAFETY / ADJUSTMENT CHECKS DUO
DIAGNOST

1.1. SAFETY SWITCHES

Contactor K1 must deenergize at following actions:

Result

Emergency pushbuttom at the footend of the tabletop �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Emergency pushbuttom at the GOC 1 �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Emergency pushbuttom at the GOC 2 (option) �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Move tube vertical with straight force up towards the rubber−buffer. 
The safety−endswitch UB S2 must be switched. �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Move tube vertical down towards the rubber−buffer. 
The collision−switch UC S1 must be switched. �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Beam longitudinal at head−end SH1 S1 and foot−end SH1 S2: 
Push the safety−endswitches backside by hand. �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Bucky frame park at end−positions.
Push the safety−endswitches SF S1 behind cover by hand. �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Tilt table in 90� position.
Switch safety−endswitch SC1 S1 with screw−driver and check function. �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1.2. COLLISION SWITCHES

Pushing a collision switch causes a peep on the GOC

Bucky frame park (left and right) �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Image Intensifier (left and right) �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Column (left and right) �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1.3. BRAKES

Initial situation for each check: table tilted in 90� position.

Table tilting

Move Image Intensifier to headend.
Tilt table back to about 40�...50�  position.
Lag must be max. 2� (see display). �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Beam Longitudinal

Movement in direction footend.
Stop movement: lag must be ≤ 40mm. �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Bucky frame park

Move bucky in headend park position.
Move bucky in exposure position.
Check exposure position with slit laser. Position must be in range of ±10mm. �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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1.4. ROPES

Bucky frame park

Visual verification �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Rope tension verification −> see measure labeled on the inside of the table �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Spring balance counterweight

Visual verification �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Length of rope left and right (min/max tube vertical movement to the rubber buffer) �. . . . . . . . . . . . . . . . . . . . . . . . 

Verification of the Safety catch by retensioning the spring �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1.5. CHAINS

Visual verification at footend bucky frame park movement. �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Visual verification at tilting frame underside. �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Visual verification at compressor frontal (option). �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1.6. COMPRESSION

Put compressor frontal to 210N toward bottom (safety release at max. 210N).
Release compression and check force with spring balance or scales.
In X−Scope operation of the switch is shown. Press function key F5 to cancel. �. . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1.7. DRIVE BELT

Visual verification of drive belt for beam longitunal. �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Check tension: 
the drive belt must be twisted by hand in a range of ±40�...80� at right angle to direction of course. � . . . . . . . . . . . . 

1.8. SAFETY MARKING

Check measurements of safety marking on the ground at the footend of the stand 
(see Subsystem drawing 2Z−6.3) �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1.9. BEARINGS

Inspect bearings for noise. �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1.10. CANVAS COVER

Tilt table in 90� position.

Visual verification at bucky frame park movement. �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Visual verification of rope for canvas cover from bottom of the table. �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1.11. MOUNTING ATTACHMENT

Check mounting attachment of

Stand �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Main counterweight (guide pulley, pulley at main counterweight) �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Wall rail and end stops / earthquake safety catch �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Floor rail and end stops �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Four anchor screws at the foot of floor column �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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1.12. MEASURING THE TOUCH VOLTAGE

The touch voltages between the central earth connector  and various points indicated on the record
must be measured in accordance with IEC 60601−1.

The maximum permissible value is 10 mV. Measurement must be performed with a calibrated milli-
voltmeter with an internal resistance of at least 1 M� and a measuring filter as shown in Fig. 1.

Fig.1 Measuring filter as per IEC 60601−1 (R1=10k� �5%, R2 = 1k� �1%, C=15nF�5%)

1.12.1. Touch voltages

Measurement of touch voltage between central earth connector ERY of the E-cabinet and the indicated points under the
following operating conditions. Permissible value [�10 mV].

Test point Result Remarks

Power supply ERA �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [mV]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

ERBA 102/202 (power supply CPX−rack) �. . . . . . . . . . . . . . . . . . . .  [mV]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Column Collision Protection �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [mV]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Tube holder / tube arm �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [mV]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Tube housing �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [mV]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Collimator �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [mV]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Tube hand grip �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [mV]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Table frame �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [mV]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Table bucky carriage �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [mV]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Bucky tray �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   [mV]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Table tower �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [mV]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Compressor carriage �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   [mV]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Longitudinal carriage �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   [mV]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Table tilting arc �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [mV]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Table foot �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [mV]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

E−box (GCU) �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [mV]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Image intensifier �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [mV]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

couple rod �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   [mV]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Equipotential bonding at the table (SH 4X1) �. . . . . . . . . . . . . . . . . .   [mV]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

DXI desktop housing (optional) �. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [mV]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

GOC �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   [mV]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

GOC II (option) �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   [mV]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Cockpit �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   [mV]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Footswitch �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [mV]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Measuring setup: 10 k� ± 5%

1 k�
�1%

15 nF
± 5%
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1.13. MEASURING THE PROTECTIVE EARTH CONDUCTOR RESISTANCES

The protective earth conductor resistances must be measured from the central earth connector and all the points listed
below.

When measuring, all the cover panels must be fitted.

The maximum permissible value is 100 m� (as per IEC 60601−1). The measurement must be taken with an earth bonding
tester.

1.13.1. Protective earth conductor resistances

Measurement of the protective earth conductor resistances between the central earth connector and the following points.

Reference point is ERY in the E-cabinet. Permissible resistance �100 m��

Test point Result Remarks

Power supply ERA �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [m�]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

ERBA 102/202 (power supply CPX−rack) �. . . . . . . . . . . . . . . . . . . .  [m�]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Column Collision Protection �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [m�]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Tube holder / tube arm �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [m�]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Tube housing �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [m�]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Collimator �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [m�]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Tube hand grip �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [m�]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Table frame �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [m�]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Table bucky carriage �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [m�]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Bucky tray �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [m�]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Table tower �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [m�]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Compressor carriage �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [m�]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Longitudinal carriage �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [m�]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Table tilting arc �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [m�]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Table foot �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [m�]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

E−box (GCU) �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [m�]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Image intensifier �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [m�]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

couple rod �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [m�]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Equipotential bonding at the table (SH 4X1) �. . . . . . . . . . . . . . . . . .  [m�]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

DXI desktop housing (optional) �. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [m�]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

GOC �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [m�]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

GOC II (option) �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [m�]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Cockpit �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [m�]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Footswitch �. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [m�]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Tester: Date: Signature:
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2. COLLIMATOR COMPLIANCE TEST

Note:
This test must be done after assembly and after each collimator or X-ray source exchange, to be in compliance with IEC
60601−1−3 and 21CFR 1020. 
This test is mandatory for the USA and Canada. If measurements show values outside of acceptable tolerances (see
Workbook 2.3), check the mechanical adjustments and repeat measurements. If the stated tolerances are exceeded than
the system is not in complience with IEC 60601−1−3 and FDA regulations and must not be operated.
Precondition: Collimator offset value for II-format must be set to ”0 ... +10 mm” in X-scope.

Collimator offset value for table bucky must be set to “0 ... +10 mm” in X-scope (means no shutter 
edges on film).

2.1. ALIGNMENT OF THE CENTER OF THE RADIOGRAPHIC X-RAY FIELD WITH THE CENTER OF THE IMAGE RECEPTOR

2.1.1. Specification

The displacement between center of the X-ray receptor and the X-ray field center must be smaller or equal 2% of the
S.I.D..

Note:
This test must be performed for spot film, wall bucky, image intensifier (fluoroscopy, digital exposures) .

2.1.2. Test equipment

− Cassette (24 x 30 cm)

− Ruler

− Metal washer

− Format phantom 23 cm / 9”   full size, order no 4522 980 38213

− Format phantom 23 cm / 9”   inlay, order no 4522 980 38223

− Format phantom 38 cm / 15” full size, order no 4522 980 38233

− Format phantom 38 cm / 15” inlay, order no 4522 980 38243

2.1.3. Test

1. On Cockpit console select image receptor station.

2. To center tube and set S.I.D. for table techniques, move coupling rod in center position and couple tube.

For wall bucky decouple tube and rotate in direction of wall stand. Set S.I.D to 180 cm and adjust height using
centering light.

3. Tape metal washer in one quadrant of receptor surface at anode end for image orientation.

4. For film related measurements place loaded cassette in bucky tray and ensure it is properly centered by using
laser of tube handgrip for optimal centering (wall bucky).

5. In case of image digital exposures or fluoroscopy replace I.I. grid by the proper format phantom.

6. Manually set the collimator to slightly smaller size than the size set by the automatic so radiated area will be
within the limits of the X-ray film.

7. Make exposure at approximately 60kV and 5 mAs.

8. Develop film resp. make printout of the digital image.
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9. On developed film printout or monitor, locate two points on each of the four sides of the exposed field as shown
in the figure below.

10. Draw straight lines through two points on each side. Extend lines till they intersect. The resulting rectangle will
be a close approximation of the X-ray field.

11. Draw Diagonal lines across this field. Crossing point of  diagonals is X-ray field center. Also draw diagonals 
across X-ray film. Crossing point is the X-ray film center. For digital images the center of the receptor is marked
by a small hole in the format phantom inlay.

12. Measure distance between both centers. This is the displacement of the X-ray field in relation to the image 
receptor.

13. In case of digital images you have to scale the displacement.
Misalignment = measured displacement * scale factor
scale factor = X mm on the format phantom / Y mm on the printout

Note:
X mm on the ruler of the format phantom corresponds to Y mm on the printout.

Washer image

2.1.4. Results

Record displacement in Workbook. Write test number and date on film resp. printout and file with workbook. The test result
must be within rejection limit.
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2.2. RADIOGRAPHIC X-RAY FIELD SIZE AND IMAGE RECEPTOR SIZE

2.2.1. Specifications:

1. The total misalignment of the edges of the X-ray field with the respective edges of the selected portion of the image
receptor along the length or width DXIensions of the X-ray field in the plane of the image receptor must not exceed
3% of  S.I.D..

2. The sum, without regard to sign of the above length and width misalignment must not exceed 4% of S.I.D..

3. The deviation between the indicated and actual field size must be � 2% of the S.I.D..

4 For coupled tube, the automatic mode must be operational.

Note:

The test has to be performed for all applicable image receptors as spot film device, and image intensifier for digital camera
exposures.

2.2.2. Test equipment

1. Cassette (18 x 24 cm)

2. Cassette (24 x 30 cm)

3. Cassette (35 x 35 cm)

4. Ruler

5. Format phantom 23 cm / 9”   full size, order no 4522 980 38213

6. Format phantom 23 cm / 9”   inlay, order no 4522 980 38223

7. Format phantom 38 cm / 15” full size, order no 4522 980 38233

8. Format phantom 38 cm / 15” inlay, order no 4522 980 38243

9. Lead solder cross ( length and width approx. 5 cm)
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2.2.3. Test Spot Film (Table Bucky)

1. Select Table Bucky auxiliary at Cockpit console panel. (Table bucky and spot film selection will give
 the same result, it is not necessary to repeat tests for the other selection).

2. Set table to 0° tilt. Couple tube.

3. Rotate collimator to approximately 45°.
4. Insert loaded 18 x 24 cm cassette in bucky tray.

5. Record indicated field size from collimator dials (length, width) in the workbook.

6. Make exposure at approximately 60 kV, 5 mAs.

7. Remove cassette and put in radiation safe place.

8. Repeat steps 4 and 5 using a loaded 35 x 35 cm cassette.

9. Develop both films.

10. Determine and mark the centre of the film.

11. Referring to next figure measure the actual length Le1, Le2 and width We1, We2 of the exposed area
of both films.

12. Tilt table to 90° and repeat only for 35 x 35 cm cassette.

13. Check automatic collimation functionality. Try to increase field size with direct shutter control. It must be 
impossible.

Lr

receptor (film)  area

exposed
area

Wr

2.2.4. Results

Record all measurements in the workbook  Verify that results are within specifications. Number and date test films and
file them together with workbook.
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2.2.5. Test Digital Radiography / Fluoroscopy

1. Select Digital / Fluoroscopy auxiliary, at Cockpit console panel and large II-format at GOC.

2. Set table to 0° tilt. Couple tube.

3. Instead of image intensifier grid install proper format phantom with a centre mark.

4. Tape a solder cross on table top and centre it to the centre mark of the format phantom under fluoroscopy.

5. Place a loaded 35 x 35 film cassette on the format phantom topside down.

6. Make exposure at approximately 60 kV, 5 mAs or release Fluoroscopy for about 10 sec.

7. Remove cassette and develop film.

8. Measure length and width of the exposed area on the film.

9. Make a printout of the digital format phantom image or determine from monitor.

10. Read length and width of the exposed area of the printout.

11. Calculate results from the measurements.

Film

exposed area

We1 We2

Le2

Le1

Printout

exposed area

Wp1 Wp2

Lp2

Lp1

2.2.6. Results

Record all measurements in the workbook. Verify that results are within specifications. Number and date test films and
file them together with workbook.

2.2.7. Finishing work

� Remove the marks from II-entrance, cassettes and rotate back the collimator.

� Remove the format phantom from the Image Intensifier and mount the II-grid

� Delete any DXI images accompanying this test.
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2.3. WORKBOOK

NICOL Collimator

2.3.1. General

Customer :

Customer address :

Equipment address :

Distributor :

Installation date :

Report date :

Name of service engineer :

Signature of service engineer :

2.3.2. Equipment

Component Description Type Number Serial Number

Collimator NICOL

Image Intensifier 23 / 31 / 38 cm
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2.3.3. Test results

Alignment of the center of the radiographic X-ray field with the center of the image receptor

Results from 2.1.4.

Receptor SID 
[mm]

2 %
S.I.D.
[mm]

Rejection
Limit 80%
[mm]

Measured 
displacement
[mm]

Misalignment 
[mm]
   2)

Test
Passed
[ Y / N ]

Table bucky 1075 22 18 −−−

Wall Bucky 1800 36 29 −−−

23 cm Image In-
tensifier 1)
(large format)

1178 24 19

31 cm Image In-
tensifier 1)
(large format)

1197 24 19

38 cm Image In-
tensifier 1)
(large format)

1220 24 20

1)  depends on the image intensifier installed
2) misalignment = measured displacement X scale factor
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Radiographic X-ray field size and image receptor size  (Table Bucky auxiliary)

Table 0�, SID 107,5 cm

Results from 2.2.4. with cassette 18 x 24 cm

Measure and insert exposed area e1 and e2 and calculate e

Exposed area Result e1 Result e2 Result e

Length (Le1)
____ mm

(Le2)
____ mm

(Le = Le1 + Le2 ) 
____ mm

Width (We1)
____ mm

(We2)
____ mm

(We = We1 + We2)
____ mm

a) Result Receptor area – Exposed area

Measure and insert film size and calculate r/2

Receptor area Film size Film size / 2

Length (Lr)
_____ mm

(Lr/2)
_____ mm

Width (Wr)
_____ mm

(Wr/2)
_____ mm

Requirement: Misalignment must be smaller than rejection limit

Difference 1 Difference 2 Misalignment Rejection
limit(80% of limit)

Test Passed
[ Y / N]

Length L1= | Lr/2 – Le1 |
_____ mm

L2= | Lr/2 – Le2 |
_____ mm

L = L1 + L2
_____ mm

(SID * 3% * 0,8)
26 mm

Width W1= | Wr/2 – We1 |
_____ mm

W2= | Wr/2 – We2 |
_____ mm

W = W1 + W2
_____ mm

(SID * 3% * 0,8)
26 mm

Length
+
Width

L + W
_____ mm

(SID * 4% * 0,8)
34 mm

b) Result Indicated area − Exposed Area

Requirement: Difference must be smaller than rejection limit

Indicated
area (display)

Exposed
area

Difference Rejection limit
(80% of limit)

Test Passed
[ Y / N]

Length ( Li ) **
180 mm

( Le )
_____ mm

| Li – Le |
_____ mm

(SID * 2% * 0,8)
17 mm

Width ( Wi ) **
240 mm

( We )
_____ mm

| Wi – We |
_____ mm

(SID * 2% * 0,8)
17 mm

** Check indicated area
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Results from 2.2.4. with cassette 35 x 35 cm

Measure and insert exposed area e1 and e2 and calculate e

Exposed area Result e1 Result e2 Result e

Length (Le1)
____ mm

(Le2)
____ mm

(Le = Le1 + Le2 ) 
____ mm

Width (We1)
____ mm

(We2)
____ mm

(We = We1 + We2)
____ mm

a) Result Receptor area – Exposed area

Measure and insert film size and calculate r/2

Receptor area Film size Film size / 2

Length (Lr)
_____ mm

(Lr/2)
_____ mm

Width (Wr)
_____ mm

(Wr/2)
_____ mm

Requirement: Misalignment must be smaller than rejection limit

Difference 1 Difference 2 Misalignment Rejection
limit(80% of limit)

Test Passed
[ Y / N]

Length L1= | Lr/2 – Le1 |
_____ mm

L2= | Lr/2 – Le2 |
_____ mm

L = L1 + L2
_____ mm

(SID * 3% * 0,8)
26 mm

Width W1= | Wr/2 – We1 |
_____ mm

W2= | Wr/2 – We2 |
_____ mm

W = W1 + W2
_____ mm

(SID * 3% * 0,8)
26 mm

Length
+
Width

L + W
_____ mm

(SID * 4% * 0,8)
34 mm

b) Result Indicated area − Exposed Area

Requirement: Difference must be smaller than rejection limit

Indicated
area (display)

Exposed
area

Difference Rejection limit
(80% of limit)

Test Passed
[ Y / N]

Length ( Li ) **
350 mm

( Le )
_____ mm

| Li – Le |
_____ mm

(SID * 2% * 0,8)
17 mm

Width ( Wi )**
350 mm

( We )
_____ mm

| Wi – We |
_____ mm

(SID * 2% * 0,8)
17 mm

** Check indicated area
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Results from 2.2.4. in tilting position 88� and  cassette 35 x 35 cm

Measure and insert exposed area e1 and e2 and calculate e

Exposed area Result e1 Result e2 Result e

Length (Le1)
____ mm

(Le2)
____ mm

(Le = Le1 + Le2 ) 
____ mm

Width (We1)
____ mm

(We2)
____ mm

(We = We1 + We2)
____ mm

a) Result Receptor area – Exposed area

Measure and insert film size and calculate r/2

Receptor area Film size Film size / 2

Length (Lr)
_____ mm

(Lr/2)
_____ mm

Width (Wr)
_____ mm

(Wr/2)
_____ mm

Requirement: Misalignment must be smaller than rejection limit

Difference 1 Difference 2 Misalignment Rejection
limit(80% of limit)

Test Passed
[ Y / N]

Length L1= | Lr/2 – Le1 |
_____ mm

L2= | Lr/2 – Le2 |
_____ mm

L = L1 + L2
_____ mm

(SID * 3% * 0,8)
26 mm

Width W1= | Wr/2 – We1 |
_____ mm

W2= | Wr/2 – We2 |
_____ mm

W = W1 + W2
_____ mm

(SID * 3% * 0,8)
26 mm

Length
+
Width

L + W
_____ mm

(SID * 4% * 0,8)
34 mm

b) Result Indicated area − Exposed Area

Requirement: Difference must be smaller than rejection limit

Indicated
area (display)

Exposed
area

Difference Rejection limit
(80% of limit)

Test Passed
[ Y / N]

Length ( Li ) **
350 mm

( Le )
_____ mm

| Li – Le |
_____ mm

(SID * 2% * 0,8)
17 mm

Width ( Wi ) **
350 mm

( We )
_____ mm

| Wi – We |
_____ mm

(SID * 2% * 0,8)
17 mm

** Check indicated area

Automatic mode functionality

The field size cannot be increased beyond the cassette related field size:

Test Passed
[ Y / N]
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Radiographic X-ray field size and image receptor size (Fluoroscopy / Digital imaging auxiliary)

Table 0�,  SID 115 cm (format phantom level)

Image diameter at phantom level

Read from ruler of format phantom image.

Results from 2.2.6.

Exposed area printout Result p1 Result p2

Length (Lp1)
_____ mm

(Lp2)
_____ mm

Width (Wp1)
_____ mm

(Wp2)
_____ mm

Exposed area film Result e1 Result e2

Length (Le1)
_____ mm

(Le2)
_____ mm

Width (We1)
_____ mm

(We2)
_____ mm

Requirement: Misalignment must be smaller than rejection limit

Difference 1 Difference 2 Misalignment Rejection limit
(80% of limit)

Test Passed
[ Y / N]

Length L1= |[ Lp1 – Le1 ]|
_____ mm

L2 = | Lp2 – Le2 |
_____ mm

L = L1 + L2
_____ mm

(SID * 3% * 0,8)
28 mm

Width W1= | Wp1 – We1 |
_____ mm

W2= | Wp2 – We2 |
_____ mm

W = W1 + W2
_____ mm

(SID * 3% * 0,8)
28 mm

Length
+
Width

L + W
_____ mm

(SID * 4% * 0,8)
37 mm
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DRAWINGS

Cable outlet Z − 1.7. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Mechanical dimensions Holder for wall rail Z − 1.12. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Contour of base Loading on floor Z − 2.2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Floor plate for DuoDiagnost Z − 3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Safety marking Z − 6.3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Installation dimensions bucky wallstand right Z − 7.1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Installation dimensions bucky wallstand left Z − 7.2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Geometry installation bucky wallstand right Z − 7.3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Geometry installation bucky wallstand left Z − 7.4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Installation of floor rail and wall rail Z − 7.5. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Labeling 2Z−10. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Labeling 2Z−10.1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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Schematic Diagrams

Survey of units Z1−0.1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Connection plan Z1−0.2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

ERA 102 Power supply Z1−0.3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

SC 210 Relais interface Z1−0.4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

SC 100/200 Stand Geometry Control unit Z1−0.5. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

LA Collimator Z1−0.6. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

UE 100 Tube handle grip (THG) Z1−0.7. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Power supply SC 2 (optional for serial changer) Z1−0.8. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

CG Geometry operation control (GOC) Z1−0.9. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

ERA power supply geometry Z1−1.1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Power supply table Z1−1.2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Power supply column Z1−1.3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Power supply bucky Z1−1.4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Power supply LA/TSO/GOC Z1−1.5. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Safety circuit Z1−2.1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Door contact X-ray indication Z1−2.2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Tilting drive Z1−3.1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Bucky frame longitudinal and I.I. long drive Z1−4.1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Bucky frame park drive Z1−5.1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Table lateral drive Z1−6.1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Fulcrum frontal drive Z1−7.1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Compressor frontal drive Z1−8.1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Bucky control / sensing / option bucky wall Z1−9.1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Serial changer (Option bucky wall) Z1−9.2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

CAN bus Z1−10.1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Signal bus Z1−11.1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Foot switch Z1−12.1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Foot switch II Z1−12.2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

LA Collimator Z1−13.1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Tube hand grip Z1−14.1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

User interface TSO/GOC Z1−15.1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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Scattered radiation protection park switch

Brake and collision switch tube longitudinal

Z1-0.1

SC
SC1

SC2
=SC1.1

=SD2
=SD3
=SD4
=SE
=SF
=SF1
=SH
=SH1

=SH2
=SH3
=SH4
=SQ
=SV
=UA
=UB
=UC
=UE
=UE1
=VA
=WK
=XA

=ERA
=ERBA

SF1

Photosensor

Bucky measuring chamber

=
=

BA

=
BD
BGC

Collimator

=CB

=LA
=PH

UB

Image intensifier

System controller Cockpit
II Tube 23/31/38 cm

VA
UE

PH

SH

BDSQBGCBASC1

UE1

WK

PH
SV

XA

UC

Geometry control unit (GCU)
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Connection plan

Z1-0.2

S1A
S1B

X2/X1

X2/X1

VPX1
Bucky wall

D9 X7

&circuit

M3

Z1-2.1

X5 D9
D9 X22

D9 X21

D9 X8
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X1

SD1 FF

D9

X10 D9

S4

X23

D9

S3

X1

(option)

Z1-2.1

Coll. switch BFP

Supply ser. ch.

X8 D15

Scat. rad.
prot. park
switch

D15 X9

S2

safety
sw. BFP

S1 X21M6

X3

X35
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Hand grip

X1D15
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M9
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X36 M6

X12 D15

Z1-14.1

X1
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X17
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D9

D15

X38 M15

Z1-14.1X1 S2D9Z1-14.1X20
X4 D15

D9
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K2, L2, F2
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Z1-2.2

Z1-2.2

X-Ray ON

Door contact

Power supply for
geometry and II/TV

ERA102

X1X2

ENX2100

CAN

X1
UA

Solder
connector

Tube support

Y1

ERBAX6

Central part X Z1-1.1

Central part X Z1-1.1

Central part X Z1-1.1

TV Camera

Photosensor

II-Control

X11

Z1-14.1

Z1-10.1

EZX42
EZX43.1

D9

D9

S1

Brakes vertik.

S2

Y1/Y2

Z1-9.1

X32

SD

Z1-9.1

I.I. long pos. Z1-4.1

Z1-2.1

F201

I.I. long brake

CAN

Z1-4.1

X2

M3 Z1-14.1
Y1

R1

S1
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X1

D25
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Sign bus

Z1-3.1

Z1-3.1
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M

M1
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Tilting
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SC1
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X1
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X11
M6

D9
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X13

400V
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D9
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X11
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X5 D9
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X6
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D15Mod 2x10
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X31

S1

SD3

R1

M1

SD2 CF

S1

X1 Release

X1

BFL position
switch S2

Angulate  safety
switch S1 /S1A/S1B D9

D9

M3

X6

X22

X7

X3

D9

D9

M3Z1-7.1

X2

Z1-8.1

Z1-7.1

D9 X18

D15 X16
D9 X19

M9 X37

M12 X32

D9 X10

D9 X9

D9 X14

Z1-2.1

X3D25

CAN / Sensing    Z1-10.1 / Z1-9.1

Amplimat

X22

X21

X20

X23

CPX II/TV
Controller

ERBA
EZX61101/102 X3D9CPX Controller

Mod 2x10

D9 X23

Z1-8.1

X13

CAN

SV

Z1-10.1

CAN

D9

Z1-10.1

D9

SQ II Collision
switch S1

OPTIMUS

S4

S2
EG HT- S1

SD4 Compr. force
switch

EG HT+

S2

S3

Corrugated hose of the stand

X1
Sp. S. 3+

GGW

PH

VA

M1

R1

XA

Corrrugated hose
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X1

X11 D9

D9 X12

Corrugated hose of the stand
GGW

Z1-7.1
Z1-8.1

Z1-8.1
Z1-2.1

Z1-7.1
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SC

-HT

+HT

ERBAX15
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GGW
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BD X1

WK
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S1X1
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Brakes longit.
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Top of the columnUBCoding field
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CB400
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Power

Video OUT

Opto +/-
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X
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X
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X1
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ENX2303/04

Power

ON/OFF

Power
   IN

CB100
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X60 X10

X9
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see Central
Part X Z1-7

X3 X4 X4

CA-X WM1
 -X

CA VGA

DisplayPower Power

see Z1-1

see Z1-1

CAN / Sensing    Z1-10.1 / Z1-9.1

Bucky Sensing

Not connected if serial changer is installed

(if Bucky tray installed)
*

*

*

*Connection used as CAN if Serial changer is installed or
                   used as Sensing if Bucky tray is installed !
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red
yw
gn

gn

D14

D40 D39

Interface only fo r
manufacturing
test

H1 H2 H3

H4

red yellow green

EPROMs missing (electrical default)
Set when CPU and IO ports (safe values)
initialised remains set when application
SW not called (e.g. RAM/ watchdog error)
Set when IOs initialised by application SW

Remains set when fatal startup error occurs
(e.g. watchdog/ stack/ eprom test/ ram test)
Application SW stopped/ only error
indication (CAN)

Flash
Blink

Flash Flash

Blink

on off

LED test
Startup check error (safety circuit etc.)
CAN bus disconnected

CAN bus connected

No startup error AND CAN connected

on

on

on on

on

on on

off

off

off

off

off off on

green
on:
off :

Function

Write not active
Write prot. active

H4  on  : NVRAM write protected
H4  off  : NVRAM write enabled



Converter
DC/DC

H3

modul

S2

Power

Power

+

A1

gn
H1

3

+5V
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Test

PROM

PROM

Front side

X1

X4

X3

Fan

X2

4

W1

32
S1

1

HI

ON

X31

LO

X30

X15

X16

X10

Collimation lamp

X7 X5 1

X14

K1

X13

1
6
7

2

8
3

9
4
5

Motor X

Laser not used

Poti Y

9

Poti Filter
X9X8 X12

Light barrier filter
Encoder Y

7

X6 CAN In

CAN Out

3
4

8

6Button Collimation light ON

5

2

Power supply

Encoder X

Rear side

X11
Poti Ruler not used

Poti X

+24V

RS232 Interface

Motor Y
X17

rd
Stat.

1
2

X18

24.5/5W

H2

Step motor

Z1-0.6

LA Collimator
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5
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8
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7

X3
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6
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X2

5
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2

9
1

H2
H3

9

3
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7

5

6
1

8
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X7

5
4
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X10

7

X11X15
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1
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6
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2
1

9 9

S5
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6
7
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4
3
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Power supply
SC2A
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Duo DIAGNOST (05.0) Z1-0.8

SC2
Power supply

45V230V

2,5AT 5AT

gr

ERA

SC Backpanel

654321

654321

654321

654321 1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 4 5 7 8 9

1 2 4 5 7 8 9

X5X2

X31
X50

X1

X1

X8

X3

X35

X4

Cabinet
Power supply
see Z1-1.1

VA
see Z1-9.2

IFRP150

F1F2

D3
X1:3 X6:2

X6:1X1:1

3

2

1

D7

CSIP Level 1
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X1
5

CG 200

X1
2

CG 100

X1
4

X1
3

521 4

X1

X
5

3

1

X8
no
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se

d

1

X3
5

X1
34

X3
4

X3
3

1

CG 100

X3
2

1

1

1

1

X1
32

: on , off

: on , off

: on , off

bootstrapmodus

adjustment mode

write protection

X3
1

X
4

S100

1

SW4
SW5
SW6
SW7
SW8

not used
testmode

X1
0

X6

X9
N
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ff

function
GOCI off / GOCII on

SW1
off
on
off
on

SW2
off

Baudrate

off

KBaud

on
on

250

switch

125
20

1000

SW3

19

1

9

X3 X2

1

1

X1
31

X6
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Option 2. monitor

5

5

option

GOCII

GOC

ERAX10.2
1

3

2

4

ERAX10.1
1
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2

4

4
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3

1
CGX1
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X97

X6

3

2

1
X5

X98
3

2

1
X4

5 5

4 4

3

2

1 L1 L1
X108

ERAL1

H8

see Z1-1.5

1

GOC

Stand geometry
see Z1-1.2 /1.4

STOP MV2

STOP MV1

GND
GND

U3

8

7

R8/R13

R2/R3

U6

U1
X21

X29

X26

U9

L2

N

R

S

R/

S/ N

L2

N

L3

1

3

2

H9

Option remote service

Monitor

L3 5
PE

N 4N N/

T T/

U2

H7

H2

U2=25V=

X92

=25V=

X10

X8

H4

U6
U9

L3
N

3

3

2

1
X3

R5/R10

R22/R23

U3

U7
X27

X23
=25V=

ERA102
Power supply

3

6

2

4

5

Filter

X1

6

1

Filter

PE

L1

5

2

L3

SCX31

N

4 N

3 L2

1

7

8

1

3

1

2

4

1

2

3
LA2X2

ERBAX30

X203
1

2

3

X107

25V
Converter

U8-2
R37/R38

X82

U8-1
R24/R39

X81

GND
X91

H6

U53

U42

U11

8 0V CHK-

0V CHK+7

X7

4

2

1

X11

2

9

6GND U56

GND U45 5

GND U14 4

3

SCX34

R4/R9

R7/R12

R6/R11
X24

U4

U5

X22

X25

H3

12V - 16V
2

U9  light"
"Collimator

Converter R653
1

=25V=

=25V=

=12-16V=

=25V=

=25V=

check
Overvoltage

H1

H5

43

PE

PE
ERAX202

N

L3
ERAX201

L2

L1

5

1

6

ERAF1

2

10A

3
K1

5
4

28V

K1
1

2

Drives in stand
see Z1-1.2

ERA

1
SCX35

Stand geometry

see Central Part X  Z1-1.1

see Z1-1.4
see Z1-1.3
see Z1-1.2

CPX Controller

Collimator
see Z1-16

9

4

3

4

5

5

8

6

2

2

1

7

3 STOP MV1

STOP MV2

GND U7
U7

9

5

4

9

6

3

2

F1 X102

ERAT1

R10

wt

X103

4

rd

28V

blk

3

br

230V

2

bl 1

blk

X105

20V

20V

X104
vi

gy

or

yw

1

2

3

4

Z1-1.1

geometry
Power supply

6

1

5

2

4

3

6

1

5

2

4

3

X1 X2
SC2

U2
U3

9

4

3

5

8

6

2

1

7

9

4

3

5

8

6

2

1

7

X3 X4
SC2

see Z1-0.8
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4 Power supply
Table base

Duo DIAGNOST (d/08.0) Z1-1.2

relay k1
Main safety

SCK1

X5:N

see Z1-4.1

X5:L1

Motor controller
SC U3

X5:L1

X5:N

see Z1-3.1
Motor controller
SC U1

N1

L1

N1

2 4

SCL2

31

42

SCL1

31

SCX38:1

13

L1

operation
X1:12 Table side

+5V

SCK6

SCX10:1

SCX37:7
SCX38:7

SC1Y1

SF1Y1

SF2Y1 see Z1-4.1

SC210

interface
see Z1-2.1

SC100/200

see Z1-11.1

SCX37:5

14

13 14

SCK3
relay 2

Dead man SCX37:6

43 44

relay 1
Dead man

SCX37:1

SCX37:3

SF2Y2

43

L3

24V U3

24V U1

24V U1

U3 1.1

GND U3

GND U2

SCX37:9

SCX37:2

SCX37:4

24V U1

44

T3

54

44
U2 1.2

53

43
U3 1.2

X2:B30/D30

GND U1

Relais

X2:Z2

X2:B2/D2

24V U1

X1:B21

X �1:D4/ 4

X1:D12/B12

GND U3

GND U1

X1:D8/B8

X1:B2/B4

X1:D10/B10

0V CHK-

X1:D6/B6

see Z1-3.1

GND U1

SHX14:12
SHX15:12
SCX4:12

SHX14:5
SHX15:5
SCX4:5

L2

2. Monitor optional

SCX32:10

SCX32:1

SCX32:4

SCX32:7
L1

T2

T1

X1:Z18

see Z1-1.1
ERA102

SH2
regulator
switching

controller
Stand geo

powerX1:5

X2:B4/D4

X �2: 4

Remote service optional

13 14
SFY1 see Z1-5.1

SCK2

SCX37:8

Deadman
relay 3

TDX100

7

88

7

0VCHK-

0VCHK+

LA2X2

ERBAX30

see Z1-1.5

Central Part X
see Z1-1.1

Monitor

I I/TV

6

4

PE

N2

6

2

L1
X1

3

N2

L31
X6

3

N2

L31
X5

44

N12

5L35

3L2

SCX31

3

11

1

2

3

1

1

3

2

3

U6

2

3

1

3

2

7

3

2

3

U3

1

2

X8
1

9

6

U2

5

4

GND U5

GND U4

GND U1

SCX34

9

6

5

4

3

2

1

3

X3

2

U5

1

1

U4

X7

2

L3

U1

3

N

X11
1

U9

4

2

33
I I/TVN2

L31 1
X4

7

9

8

6

7

5

6

4GND U2
5

4

9

8

GND U3

SCX35

Collimator

3

2

1

9

8

7

6

5

4

3

2

1

9

8

7

6

5

4

X3 X4
SC2

6

4

2

5

3

1

6

4

2

5

3

1
X1 X2SC2

CGII X1

see Z1-1.5

CGX1

GOC/GOCII

5 5
4 4
3

2

U71
X10

3

2

1

see Z1-0.8



X1:2 Tube hand gripGND U1

X1:5/6/724V U5

X1:1

Power supply

24V U1

X3:1 X2:1

(e/08.0)

see Z1-14.1

UA
Couple mechanism

see Z1-14.1

Column
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24V U5

S
ch

r.
A

2/
A

4
04

-1
0-

01

DuoDiagnost
c Philips Medical Systems

ALL RIGHTS RESERVED

UE 100

see Z1-14.1

Position switch vertical

24V U1

24V U1

UB

Collision switch column24V U1

UC see Z1-14.1

Tube longitudinal brake24V U5

Tube vertical brake24V U5

SC2 X2X1

SC2 X4X3

1

2

3

X10
1 U7
2

3
44
55

GOC/GOCII

CGX1

see Z1-1.5

CGII X1

1

3

5

2

4

6

1

3

5

2

4

6

4

5

6

7

8

9

1

2

3

4

5

6

7

8

9

1

2

3

Collimator

SCX35

GND U3

8

9

4

5

GND U2 4

6

5

7

6

8

9

7

X4
11 L3

2 N I I/TV
3 3

2

4

U9
1

X11

N
3

U1

L3
2

X7

U4

1

1

U5

2

X3

3

1

2

3

4

5

6

9

SCX34

GND U1

GND U4

GND U5

4

5

U2

6

9

1
X8

2

1

U3

3

2

3

7

2

3

1

3

2

U6
3

2

3

1

1

3

2

1

1 1

3

SCX31

L2 3

5 L3 5

2 N1

4 4

X5
1 L3
2 N
3

X6
1 L3
2 N
3

X1
L1

2

6

N2

PE

4

6

I I/TV

Monitor

Central Part X
see Z1-1.1

see Z1-1.5

ERBAX30

LA2X2

0VCHK+

0VCHK-

7

8 8

7

TDX100

Remote service optional

2. Monitor optional

SCX23:1

SCX20:5
UBX1:5

SCX20:2
UBX1:2

SCX20:1
UBX1:1

SCX17:1

ERA102
see Z1-1.1

SCX17:5/6

SCX17:2

see Z1-1.2

Drives in
stand

see Z1-1.2

Stand
geometry

see Z1-0.8



(optional)
X1:10

GND U8
Serial changer
SVA

X1:945V U8

SCX7:5
VPX1:5 GND U5

see Z1-9.1
Cassette sensing
SVA2

X2:1 X8
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4

ERA102 24V U1SDX13:7
SDX12:7
SCX5:7

24V U1SDX13:3
SDX12:3
SCX5:3

2.Monitor optional

Remote service optional

SCX7:6

SCX7:3

SCX7:7

SCX7:1

VPX1:7

VPX1:3

VPX1:6

VPX1:1 24V U5

24V U1

24V U1

24V U1

SDX12:1
SCX5:1

X1:624V U1

X1:5

X1:1

24V U1

X1:6

X1:3

X1:7

X1:5GND U5

X1:124V U5

SDX13:5
SDX12:5
SCX5:5

SDX13:1

Bucky wall
VA1

SVA1
Bucky control
see Z1-9.1

SCX5:6
SDX12:6
SDX13:6

Power supply
Bucky

Z1-1.4

see Z1-9.1

see Z1-1.1

see Z1-0.8

SC2 X2X1
1

3

5

2

4

6

1

3

5

2

4

6

SC2
X4X3

4

5

6

7

8

9

1

2

3

4

5

6

7

8

9

1

2

3

Collimator

SCX35

GND U3

8

9

4

5

GND U2 4

6

5

7

6

8

9

7

Stand
geometry

X4
11 L3

2 N I I/TV
3

Drives

3

2

4

U9
1

X11

N
3

U1

L3
2

X7

U4

1

1

U5

2

X3

3

1

2

3

4

5

6

9

SCX34

GND U1

GND U4

GND U5

4

5

U2

6

9

1
X8

2

1

U3

3

2

3

1

2

3

X10
1 U7
2

3
44
55

GOC/GOCII

7

2

3

1

3

2

U6
3

2

3

1

1

3

2

1

1 1

3

SCX31

L2 3

5 L3 5

2 N1

4 4

X5
1 L3
2 N
3

X6
1 L3
2 N
3

X1
L1

in
2 stand

6

N2

PE

4

6

I I/TV

Monitor

Central Part X
see Z1-1.1

see Z1-1.5

ERBAX30

LA2X2

0VCHK+

0VCHK-

7

8 8

7

CGX1

see Z1-1.5

see Z1-1.2
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1

2

3

1

2

3

4

ERAX10.1

ERAX10.2

option

4

5

5

KL1
KL2

LED
102

1

2

3

4

5V
24V
IC13LED

101L1

see Z1-15.1

X1

Geometry operation control
2

CG

1 +5V

X11

KL1
KL2

option

LED
102

1

2

3

4

5V
24V
IC13LED

101L1

see Z1-15.1

X1

Geometry operation control
2

CGII

1
+5V

X11

Stop
Emergency

Stop
Emergency

4/7

K1

X4:2

X4:1
LAH1

VSS

C1C20 A1 +UREF
VDD
VCC+24V
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Geometry operation control (GOC)
Table side operation (TSO)
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Collimator LA
Power supply

Collimator
see Z1-13.1

X2:2

X2:3

X2:4

X2:1
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A
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A
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+5V
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SC2 X2X1

SC2 X4X3

X10
1 U7

2

3
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5

1

3

5

2

4

6

1
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5

2

4

6

4

5

6

7

8

9

1

2

3
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5

6
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8
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2

3

SCX35

GND U3

8

9

4

5

GND U2 4

6

5

7

6

8

9

7

X4
11 L3

2 N I I/TV
3 3

2

4

U9
1

X11

N
3

U1

L3
2

X7

U4

1

1

U5

2

X3

3

1

2

3

4

5

6

9

SCX34

GND U1

GND U4

GND U5

4

5

U2

6

9

1
X8

2

1

U3

3

2

3

7

2

3

1

3

2

U6
3

2

3

1

1

1 1

3

SCX31

L2 3

5 L3 5

2 N1

4 4

X5
1 L3
2 N
3

X6
1 L3
2 N
3

X1
L1

2

6

N2

PE6

I I/TV

Monitor

Central Part X
see Z1-1.1

ERBAX30

0VCHK+

0VCHK-

7

8 8

7

TDX100

Remote service optional

2. Monitor optional

ERA102
see Z1-1.1

GND U7

STOP MV1

STOP MV2

Stand
geometry
see Z1-1.2

Stand
geometry
see Z1-1.2

Drives in
stand
see Z1-1.2

see Z1-0.8



D
oo

r c
on

ta
ct

UBX1:2
SCX20:2

24
V 

U
1

SD3X1:3
1

11

SD3X1:9
SDX6:9
SDX8:5
SVX1:42safety
SVS2switch

1
SVX1:3

BFP

SDX8:4
SDX9:4

SCX15:5
SHX9:5safety

1
SH1S1

3121

22

SD3X1:5SD3X1:4

2

SD3X2:5SD3X2:4
22

BASD3S1

4

86119

K8-C

Generation for tomographyEN MV

circuitDelay
"switch off

delay"

SCX16:9

C2

SCK2/3

2200u
C1

13 4

D19

K8-B

13
K8-A

SCX34:6

1
2

NV RAM

3

write
protection

SCX35:7
SCX15:2
SHX9:2

SCX16:8

SHX7:2

Stop
1

1

2

end
switch

SEH1

safety
switch u.
angulate

SCV2

X2

Tilting

SHX7:3

Emergency

SCK2

24
V 

U
1

3

2 SES1

SCV1

BusP8

V131-B

SCX16:1

X2:D10

C69A9C70

H1DC/DC

1/24

X7

12/13

11

A10
DC/DC

10/15
3/22

C15

2/13

A1-C
C72

D27-A D38-BD26-A

S...
TSO

SCX4:10SCX3:15

PO 0V

S...
GOC

X1:B30

D18

24
V 

U
1

SDX8:11
SDX9:11
SCX12:11
SCX20:7
UBX1:7

2

1

SD3S1

UC S1

24
V 

U
1

Column collisi.

D1-E

R12

D1-D

P5 Bus D1-A

1

3

S2-A

2

SCV6/V72 SCX16:14SCX14:6 SCX16:13

D2R4D1R2

X1:Z4X1:D4

G
N

D
 U

1

SCV3

31

BFP: Bucky frame park

SCX35:8
SCX34:1/7

SCX34:4

24V U1
GND U1

D1-F

SCX34

rd

+24V U1 X2:B2/D2+24V U11

X1:B1CAN GND3
CAN GND

X1:C2CAN V+

B3

VCC
D14

CAN H

Controller

D6-A

VCCVCC

S1-A

NV RAM
write

gr

protection

+24V U1

H4

P7 BUS

gr

D27-A

PO
 +

VSCX20:3O
ve

r v
ol

ta
ge

 c
he

ck

de
ad

 m
an

 s
ta

tu
s 

K2

UBS2switch

32

1tube
UBX1:4
SCX20:4

vertikal

la
m

p 
m

ov
em

en
t s

to
pp

ed

SCX12:3

m
ov

em
en

t s
to

pp
ed

 s
ta

tu
s

SDX9:3
SDX6:8
SD3X1:8

40K X 
R

AY
 O

NSCX16:10SCX16:11

en
ab

le
 d

ea
d 

m
an

 K
3

G
N

D
 U

1

de
ad

 m
an

 s
ta

tu
s 

K3

SCV6

en
ab

le
 d

ea
d 

m
an

 K
8

32

24
V 

U
1

SCK6
BFP

SCK2

X1:Z18

+Preperation pressed

Fluoro or Exposure

Enable movement

Enable X-ray generation

Geoready+Tomo selected

:

:

9

SCX3:18

SCX22:1

P7 BUSBusP2

D15-A
+24V U1 +24V U1

SCW2
SCX16:6

X2:Z6X1:B15X2:D32

V130

X2:Z30X2:D30X2:B20X1:B18

K5-BV102-B

X2:B30 X1:C18

SCX15:6

V103-C

X2:D24

H2

VCC
VCC

+15V

P2 Bus

D31-A

off collision

SCX4:1PO+V

SCX12:2

1
SCX16:3

main
safety
relay K1

12
SC1S1

safety

UBX1:3

SCX16:2

V54-A

SCK132

31

X2:Z26

SCX14:1
11

X1:C22

switch
tilting

SCX22:2

SDX9:2
SDX7:6

extern
X-RAY ON

X1:A18X1:B21

P2 Bus

V28-A

K4-A

D26-AD26-A

V130

X1:C20 X1:A19

VCC VCC VCCX9X8
+5V14/111/24

10/1512/13

POH CPU resetPOL

X2:Z28

V101

+24V U1
D35-AD16-A

K4-B

X1:B20

Data bus

+24V U1
D16-AD30-AD26-A

+24V U1

31

SCK6
22

SCX16:8

21

SHX9:6

SCX16:4

SHX9:4
24V U1

SHX7:6

X1

SHX7:4

SD3X2:9

end

2head

foot

safety

BFL/BFP

switch

SCX12:4

BFL/BFP

SHX29:1

SHX29:2
SHX28:2

SH1S2

SHX7:5
SHX28;1

1

SCR1
1

U
1 

C
he

ck

X1:C13

D28-A

D33-B

A/D

I I
 C

ol
lis

io
n

U3

switched

X2:D12

D35-A

2

SCX16:5 SCV4/V5SCX15:4

X2:D6X1:C8

SCX3:14
SCX4:8

C
O

N
N

EC
T 

EN
X 

EN
M

V 
ST

AT
U

S

SCX3:25RBAX5

C
O

N
N

EC
T 

EN
X 

EN
M

V

EN
 X

 S
TA

TU
S

X1:B22

K5-A

X1:B8

EN MV

X1:A4

SDX9:13
SCX12:13

X1:Z32

SVS1

PO
 0

V

Scat. rad.

EN
 X

EN
 M

V

prok. park.

X1:Z30X1:Z16X1:D30

D
el

ay
 K

3

X1:D32

D
el

ay
 K

2

PO 0V

X1:B32X1:Z2

11

X1:D2

K7-C
4

K7-B

R3R1

68

2200u

SDX8:13

GND U1

D9-A

X1:B2

SCX1

CAN H

A5

7

X1:A1CAN L2
CAN L

CAN V+
9

de
ad

 m
an

 s
ta

tu
s 

K8

en
ab

le
 d

ea
d 

m
an

 K
2

SHX9:1
SCX15:1

SHX7:1

4

2
safety

SCX34:3

SCX34:8

GND U5

24V U5

CAN Bus

Power supply
see Z1-1.1

see Z1-10.1

2
SCR2

10K
SCW1

extern
Door
contact

SCX21:1

24
V 

U
1

32

SCK3

SVS3

SVX1:6

2

BFP collision1

SDX9:1
SDX8:1

1

SVX1:5

SVX1:1

SVS42

SVX1:7
SDX8:6
SDX7:1

I I Collision

1

11
SQS1

2

12

BFP collision

SVX1:2

D30-A

P8 Bus

P8 Bus P7 Bus

SCX21:2

D27-A
VCC

Stand geo controller
SC100/200

ENX

EN MV

Connect ENX ENMV:

3:

2:

1:

Relay interface
SC210

BFL: Bucky frame longitudinal

-15V

D19-A

VCC

X2:B4/D4

+5V CAN

4

VCC

GND U1

B5

H3
yw

Z1-2.1

Safety circuit

(c/03.0)Duo DIAGNOST

A1
/A

3
03

-0
1-

17
Sc
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ERAX10.1:4

ERAX10.1:3

ERAX10.2:4

ERAX10.2:3

X7:4
X7:1/7

X8:8

X8:7

Cabinet

X7:6

Power supply

see Z1-1.1

X7:8

X7:3
see Z1-1.1

ERA

CGIIX1:4

CGIIX1:3

CGX1:4

CGX1:3

option

X10:4

X10:3

CG ES1
GOC

GOC II
CGII ES1

1

2

BFL table
lat.

1

2 4

1

2 4

SD3X1:4
SD3X2:4

SD3X1:5
SD3X2:5

SD3S1

SD3S1 BA
2 2

1 1

-165...+110 +111...+235
Fulcrum height in mm

Safety circuit line

SD3S1 function

SC2X4:7
SC2X3:7 SC2X4:8

SC2X3:8

1

2

H1 H2 H3

H4

red yellow green

EPROMs missing (electrical default)
Set when CPU and IO ports (safe values)
initialised remains set when application
SW not called (e.g. RAM/ watchdog error)
Set when IOs initialised by application SW

Remains set when fatal startup error occurs
(e.g. watchdog/ stack/ eprom test/ ram test)
Application SW stopped/ only error
indication (CAN)

Flash
Blink

Flash Flash

Blink

on off

LED test
Startup check error (safety circuit etc.)
CAN bus disconnected

CAN bus connected

No startup error AND CAN connected

on

on

on on

on

on on

off

off

off

off

off off on

green
on:
off :

Function

Write not active
Write prot. active



D35-A

V54-A (D9m)

4512 983 04401

SC24V U1 X21

Data
bus

1
X1

Stand geo controller

C22
D27-A

2
Door
contact24V

(D9m)

SC100/200

SC
X22

0V U1 1
X2

Z26
X-ray
indication2max. 0.5A

Sc
hr

.
99

-0
4-

07
A4

(99.0)

Door contact
X-ray indication

Z1-2.2
c Philips Medical Systems
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Sc
hr

.
02

-0
2-

05
A1

/A
3

Duo DIAGNOST (b/02.0)

Tilting drive

Z1-3.1

SC1X1:2

V1

TI
LT

BR

PO
U

R
EF

SCX10:6

X2:D18

S

G

D

SCX9:6

V75

X1:A14

24V

10V
D34-A

2

1
2

U

6

4 3
V1

se
e 

Z1
-5

.1

U1 W2

see Z1-2.1

SC1M1

Dead man
SCK2

3

12/13

VCC

CPU reset

P5 Bus

D1-F

H3

VCC

VCC
A9

C72

DC/DC

11

C69

X7
10/15

C15

+15V

P7 Bus D6-A D31-A

56

34

12

see Z1-2.1
SCK6

SC1X1:1

not
used

SCX51

W

Tilting motor

V

SCX50

1

U2

 brake

24V U1V28

D35-A

P2 BUS

5
3 W1 V2

2 M1
3 ~

4.6A/6,3A
SC1Y1

1

1N5060
N1 SCX32:4

SCX32:1

N1

L1

2

T1

Li
ne

SCL1

L1-1.1 1

4

Lo
ad

N1-1.1

see Z1-2.1
Main safety

3
L1-1.2

X5:N

X5:L1

X1:3

EN
TI

LT
D

W

X1:4

SC U1

SCK1

EN
TI

LT
U

PCabinet

X1:6

R
ES

TI
LT

D1-D

done

off:

D1-A

S2-A

R12

gr

C70

1/24

+5V

P8 Bus

+5V CAN

-15V

A10
A1-C

X8 X9
1/24 14/11 VCC

VCC

gr

D25-A

1

NV RAM
write
protection

S1-A
2

1 NV RAM
write

3
protection

B18-AB13-A
POFC

H1

B14-A

VCC VCC

VCC

+15V

X1:A28

VCC

B13-B

rd

Data bus

P5 BUS

yw
Fatal
error

SCX8:6

VCC

POL

SCX8:3 SCX8:4

X1:B28

GND U1

SCX1

CAN H
7 B3

VCC

TI
LT

PO
S

2
1

U3
A/D

1
2

3

Initialisation

CAN connected

Flaching:

D1-E

H2

X1:A27X1:C27

GND

X1:C28 X1:A29

D37

VCC

P2 Bus

U1

24V U1

-10V

24V

4

CAN H

12/13X2:B4/D4

X2:B2/D2

10/15
3/22

D14

DC/DC

2/13

+24V U1 +24V U1

Controller
VCC

GND U1

X1:B14X1:A10

SCX9:1SCX9:2

X7:5
GND U4 SCX34:5

Tilting position potentiometer

SC1R1

4443

N
G

U
R

EF

SC100/200
Stand geo controller

X1:B2

2 CAN L X1:A1

9 CAN V+ X1:C2

3

Tilting setpoint
Tilting position
Tilting error status

H4

Positive reference voltage

Tilting brake

TILTSEPO

Restart tilting

TILTERRSTAT
TILTPOS

Negative reference voltage
Power FC ground

TILTBR
RESTILT

Enable tilting up

POUREF

Enable tilting down

POFCGND
NGUREF
ENTILTUP
ENTILTDW

Mnemonic:

SCX37:6
SCX10:1

PO
FC

G
N

D

SCX8:8SCX8:2SCX8:7

Power supply
see Z1-1.1

SCX34

CAN Bus
see Z1-10.1

TI
LT

ER
R

ST
AT

ERA

TI
LT

SE
PO

X1:8

CAN L

D9-A D19-A

B5

CAN V+ A5

CAN GND CAN GND X1:B1

POH

X1:2

X1:1 X5:U

Filter

X1:7

X7:2

Power supply

2 -

X1:2

13

SCX52

SCX37:5

X5:V

X5:W

SC U2
1 +

Brake chopper circuit

14

PE
X5:PE

X5:+

see Z1-1.1

Power supply

L1 SCX31:1

SCX31:2

SCX34:2

Motor controller

X5:- X5:PTC

+24V U4

SC2X1:1

SC2X1:2
SC2X2:2

SC2X2:1



Z1-4.1

Drive
I.I. Long/tomo/ang.

(b/01.0)Duo DIAGNOST

A1
/A

3
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Brake Brake Clutch Movement
functionSF1Y3SF1Y2SF1Y1

ON ON ON
ON OFF OFF
OFF OFF OFF

Scanning
tomo/ang.
Stand by

ON    24V active    brake free    clutch active (transmitting torsion)

Function brakes and clutch SF:

Sc
hr

.
01

-1
2-

04

W2

SF1X1:2

U1SF1X1:1

X5:PE

PE

G
N

D
 U

1

X5:+

1K

VCC

D37-A

P8 Bus

VCC

D6-AP7 Bus

D30-A
+24V U1

V54-DV102-A

X2:Z22

D30-AD25-AU3D30-A24V U1
U3

SCX18:4

B16-B

X1:A32X1:C30X1:B30

B16-A

SCX18:6

B15-A

3

SD3X1:2

SDX6:1

switch
SD3X1:1

SD3S2
Position

SCX12:1

1

SDX9:1

SCX38:11SCX13:1SCX13:7

I.I
. l

on
g 

br
ak

e

SCX13:6

I.I
. l

on
g 

po
s.

N
E 

U
R

EF

BF
L.

 b
ra

ke

N
E 

U
R

EF

BF
L.

 P
O

S.

PO
 U

R
EF

BF
L.

 V
el

o

SHX27:5

rd

error

D1-F

1/24

12/13

X1:B2

SCR8

+10V
24VD24-B

GND U1

X1:A13X2:D4/B4

SCX13:8SCX13:9

SF1 Y3SHV3

SF1 Y2

I.I. long
Clutch

I.I. long
Brake

Position poti

I.I
. l

on
g 

cl
ut

ch

PO
 U

R
EF

SHX2:7 SHX24:10+24V U1

10/1512/13

X1:A16

+5V CAN

VCC D19-A

B3

VCC
VCC

2/13 -15V

DC/DC

A10 3/22
10/15

P2 BUS
+5V

PO EC GND

SC U3

SCX52

Filter

X5:N

SCL2

4

X5:L1

Lo
ad

3

2

Li
ne

N2

1

1413

T2L2

SF1 Y1

SHX27:2

+15V
C72

A1-C

11

C15

P2 Bus P2 Bus

13

CAN L

CAN V+

CAN GND

CAN H

CAN Bus
see Z1-10.1

SC100/200

VCC

SHS4

+24VU1

SCX38:12

SHX27:6
SHX24:12

+24V U1

GND U1

see Z1-1.1

VCC
X9

14/111/24

X8

CAN H

Power supply

SCX1

SCX34:4GND U1

24V U1
X7:1

see Z1-1.1

ERA
Cabinet
Power supply

GND U4see Z1-1.1

X7:5

gr
Flaching:
Initialisation

yw

CAN connected

done

off:

Fatal

S2-A
2

1

GND U1

see Z1-2.1
Dead man
SCK3

6

3

1

SCW4

V

U
X1:2

X5:V

X1:8

X5:U

4

X5:W W

Se
t p

oi
nt

 B
FL

1

2

2

24V U1

BF
L 

er
ro

r s
ta

t

5

VCC

H4

VCCVCCVCC

5V

SCX34
1

SHX2:5 SHX2:2SHX2:6SHX4:1
SHX1:4

SHX4:6
SHX24:11SHX1:1SHX1:7SHX1:6SHX1:8SHX1:9

-10V

A/D

D33-AV132-D

2

Stand geo controller
gr

protection
write
NV RAM

NV RAM
S1-A

write
protection

1

3

4

7

+24V U1

2 CAN L

CAN V+

GND U1

CAN GND3

9

CPU reset

D34-B

used
not

H3H2H1

VCC

X7
C69

DC/DC
A9C70

BFL and I.I. long

SCX38:1

SHX27:3

14

SHX24:1

Brake BFL

SHX27:1

SHV2

X2:B18X1:A11X2:Z18X1:B14X1:C10X1:A14

SCX38:10SCX13:4

P2 Bus

A/D

24V

U3 D28-AA/D 24V U1 D25-A
+24V U1

D9-A

3

P2 Bus

D1-E

D1-D

D1-AP5 Bus

R12

X1:C31

SCX18:7

A2-B

D15-A

U2W4
A2-A

X1:C15X1:A31X1:C32

SCX18:8SCX18:2

SC U4
1 +

P2 Bus

Brake chopper circuit

2 -

A5

SHX24:7
SCX38:7
SCX37:7

Data bus

D31-A

POH POL

SCX51

SCX50

V2

M1
W1

~

SF1X1:PE

3U2

SF1X1:3

V1

SF1M1

X7:2

SCX32:7
SCX31:3

SCX34:5

24V U4

SCX32:10

SCX37:5

SCX34:1

D15-A

SCX18:3

SCX12:5

SCX31:4

X7:4

SCX34:2

X1:3

X1:4
N2

SDX6:2
SDX9:5

L2

VCC

D14
Controller

W5

B5

X2:B2/D2

X2:B4/D4

X1:A1

X1:C2

X1:B1

SCX50

SHX2:4

2

SHX27:4

SF1 R2

SHX2:1

3

I.I. long

1

Motor controller

BFL.
Position poti

X5:- X5:PTC

3+

SF1 G1 SF1 R1
- 1

2

G

1K

X1:7X1:6X1:4

O
pt

o 
G

N
D

 B
FL

X1:3

R
es

et
 B

FL

En
ab

le
 B

FL
 u

p

En
ab

le
 B

FL
 d

ow
n

L2-1.1

see Z1-2.1
Main safety

SCK1

SC2X1:3
SC2X2:3

SC2X1:4
SC2X2:4



Stand geo controller

D25-A

H3

not

+24V U1

B14-A

U1

VCC

+15V

D37

VCC

X1:B28

VCC

X1:A28 X1:C28

POFC
GND

X1:C27

B13-B

Power supply

protection

H4

NV RAM
write

gr

Z1-5.1

BFP. Drive

Initialisation
Flaching:

3

SHX1:1SHX1:3
SHX3:1SHX3:2

3

D28-AU3
A/D

10V

D36-A
+24V U1

X1:B14

SCX13:1SCX8:4SCX8:3SHX9:9
SHX8:6

4SFS1
PositionBFP

1switch

10/15

CAN connected

H1

S2-A
2

1

VCC

CPU reset

CAN Bus
see Z1-10.1

GND U1

14/11

SCX34

CAN H

CAN L

SCX1

CAN V+

CAN GND

N
E 

U
R

EF

S1-A

X9

(b/01.0)

X7:5

SCX51

X7:2

GND U4 SCX34:5

PESCX52

NV RAM1

1413

2 -

SC100/200

VCCVCCVCCVCCVCC

VCC

13 14

see Z1-1.1

P2 Bus

+24V U1

P2 Bus

protection
write

3

2

N1 2

Filter

Li
ne

SCL1
4

N1-1.1 X5:N

SCX15:1

EN
TI

LT
U

P

SHX6:1
SHX1:6SHX1:5
SHX3:6

X5:L1

EN
TI

LT
D

W

3X1:1
T1

1

N1

L1-1.2L1 L1-1.1

X1:4X1:3

BF
P.

 P
O

S.

BF
P.

 V
el

o

PO
 U

R
EF

BF
P.

 b
ra

ke

G
N

D
 U

1

SCK1

SCX32:1

Lo
ad

see Z1-1.1

SCX31:1

see Z1-2.1
Main safety

SCX31:2

L1

SHX9:1
X7:4

X7:1
SCX34:1

X1:2

24V U1

Sc
hr

.

see Z1-1.1

SCX34:2
24V U4 SCX37:5

Cabinet

Duo DIAGNOST

ERA

SCX32:4

c

01
-1

2-
04

Power supply

A1
/A

3
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X2:B2/D2

X1:A1

X1:C2

X1:B1

SCX34:4

CAN GND

CAN H

GND U1

2 CAN L

CAN V+

X1:B2

9

7

3

4 GND U1 X2:B4/D4

+24V U11

SCX38:4

Brake chopper circuit

X5:PE

X5:-

SC U2

SF R1

1 +

X5:+

SCX37:8

X5:PTC
2

SCX50

- 1

BFP.

G

SHX26:1
SHX24:4

+

SF G1 Position poti

SC U1

X1:6

R
ES

TI
LT

SHX24:9
SHX26:2

SFX1:1

SFX2:2

BFP

Motor controller
M1

SF Y1
SFM1

SFX1:PE

SFX1:2

W2U1

~3V1 U2

W1 V2SFX1:3

R12

D1-A

D1-F

D1-D

done
used

gr

X8

H2

1/24

C70

12/13

A9
DC/DC X7

5V

C69

P5 Bus

A5

D9-A

12/13

+15V
C15

SHX8:1

C72
A1-C

11

10/15
3/22

DC/DC

1/24

A10

Data bus

P5 BUS

error

off:

Fatal
rd yw

24V U1
U3

A/D24V U1

X2:B16 X2:D4/B4

SCX13:9SCX38:9

V53-B

X1:A29X1:A27

SCX8:8SCX8:2

SFX2:1

SHX1:9

Brake BFP 2

SHX6:6

SHV1
1

X1:B16

D15-A

P2 Bus

-15V

+5V CAN

SCX15:9

2/13

VCC

B3

VCC

B5

VCC

D19-A

D1-E

P8 Bus

P2 Bus

SCX13:6

24V

X1:C12

D24-D

SCX13:5

X1:A14

10V
24V

X1:B10

D34-C

SCX8:7 SCX13:3

POH

D6-AP7 Bus D31-A

POL

D14
Controller

X5:W

X5:V

SCX8:6

SCK2
Dead man

B18-A

5

3

1

TI
LT

ER
R

ST
AT

5

se
e 

Z1
-3

.112

4

PO
FC

G
N

D

TI
LT

SE
PO

I

6

W

X1:7

see Z1-2.1

X1:2

B13-A

X1:8

3

SCK6

6

see Z1-2.1

V
4

X5:U U
2

1) Short circuit comnector SHX6  4512 131 11761 built in
     from table s/n 318 onwards and is needed after
     exchange of the BFP drive unit 4512 131 26052!
     Tacho generatot never had a function!

1)

SC2X1:1
SC2X2:1

SC2X1:2
SC2X2:2



Philips Medical Systems
ALL RIGHTS RESERVED

c

Sc
hr

.
01

-1
2-

04
A1

/A
3
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Table lateral

Z1-6.1

BA

H3

VCC

Power supply
see Z1-1.1

3

24V U1

10V

X1:B14

SCX13:1

SHX1:1

R12
P2 Bus

P5 Bus

SH3X1:2

rd

gr
not

P2 Bus

U3
A/D

Controller
D14

+15V

-15V

CPU reset

+5V

C72

D19-A

VCC

B3

VCC

C69

A1-C

X7

C15

VCC

B5

+24V U1

GND U1

see Z1-1.1
Power supply

ERA

43

+24V U1

DC/DC

X2:B2/D2 1/24 11

4

A10
DC/DC

X2:B4/D4

X1:D8/B8

CAN GND

7 CAN H

Data bus

P7 Bus D6-AP8 Bus

SCX37:4 X1:D6/B6

2

X9
14/11

protection

12/13

A9

1/24

C70

X8

SCX34 Stand geo controller
1

SC100/200
10/15

SCX1

GND U1

VCC

12/13

used

gr

D25-A

X1:B11

24V

Position poti

N
E 

U
R

EF

VCC

10/15

VCC

3/22

H4

NV RAM

protection
write

2/13

NV RAM
write

1
S1-A

VCC

SCX13:2

VCCVCC

SHX5:1
SHX1:2
SHX5:2

2
1

SH3 R1

V131-A

X2:B12

X1:D24

yw

done

off:

Fatal
error

H2

Flaching:
Initialisation

CAN connected

H1

S2-A
2

1

3

T3L3

SCX35:4

SCX37:3
SCX35:1

+24V U2

GND U2
BAX8:4

BAX8:1

D9-A

see Z1-10.1

CAN H

CAN L
CAN Bus

Power supply
Cabinet

X1:B2

CAN GND3 X1:B1

CAN V+

2 CAN L X1:A1

CAN V+ X1:C29

Ta
bl

e 
la

te
ra

l p
os

.

44

D34-C

SHX1:6
SHX5:6

P7 Bus

K1

Motor table lateral

D36-A

X1:D26

Q1
S

blk

X2:D8

+24V U1

V101

PW
M

 T
ab

le
 la

t

K2

X1:�10/�12

K2

X1:�6/�8

SCX38:6
SHX24:6

G

SCX38:3

SHX25:2

D

SHX24:3
SHX25:1
SH3X1:1

SH3 M1
2.5A 24V

M

rdD1-F

D1-E

D1-D

D1-A

24V U1

24V

X1:A14

10V

SCX13:6

V102-C

X2:Z12

PO
 U

R
EF

D36-A

X1:D22

+24V U1 +24V U1

K1

Relay interface

D
ire

ct
io

n 
Ta

bl
e 

la
t

SC 210

K2
X1:Z18

+24V U1

En
ab

le
 T

ab
le

 la
t

3

POH POL

D31-A

SCK3
Deadman

see Z1-2.1

+5V CANA5

Main safety
see Z1-2.1

SCK1

SC2X3:1
SC2X4:1

SC2X3:4
SC2X4:4



yw

43 44

A B

M

SC 210
Relay interface

SD1 M1

SDX23:2

yw

K3

br

SDX23:1

K4

SDX21:1
SCX36:1

X1:B14/D14

D

SCX36:4

K4

X1:B16/D16

SDX21:4

4.7A 24V

G

S

Q2

P5 Bus

D31-A

D1-A

R12
P2 Bus

P7 Bus

+24V U1

V102-DV131-D

X2:D14X2:B10

D
ire

ct
io

n 
 F

ul
cr

um

PW
M

 F
ul

cr
um

+24V U1

Controller

1
S1-A

3

2

24V

SCX11:2

N
E 

U
R

EF

SDX1:2
SDX3:2

SD1 R1

Fulcrum frontal drive

X1:B24X1:Z18X1:B26

K4X1:B2/B4SCX37:9

X1:C11

+24V U1
U3D36-AD36-A

V103-A

+24V U1

En
ab

le
  F

ul
cr

um

24V U1 A/D

D24-A

X1:A14

SCX11:6

10V

X2:B14

24V

Main safety
see Z1-2.1

SCK1

B5

P7 Bus

CAN L

D6-AP8 Bus

A5 POH
+5V CAN

2

SCX35:5

SCX37:1
SCX35:2

X1:D12/B12

CAN GND
3

9

CPU reset
3

2

PO
 U

R
EF

gryw

done

off:

S2-A
1

A9

1/24

DC/DC
C69

14/11 VCC
X8

SCX34
+24V U1+24V U1

1

C70

X7 SC100/200
Stand geo controller

VCCVCC

+5V
X9

12/13

1/24

12/13X2:B4/D4

Z1-7.1

Fulcrum frontal drive

SDX3:1
SDX1:1

Position poti

SCX11:1

X1:B14

Fu
lc

ru
m

 p
os

.

10V

24V U1D25-A

rd

C72

VCC

X2:B2/D2

D9-A

DC/DC

10/15

A10

gr

P2 Bus

VCC

VCC

H4

protection

NV RAM

VCCVCC

write

NV RAM

protection
write

H1 H2 H3

POL

Initialisation

CAN connected

Flaching:
used
not

SDX3:6
SDX1:6

2
13

error
Fatal

K3

D1-D

X1:B22

D1-F

D1-E

SCX1
7

4

Sc
hr
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GND U3

+24V U3

Power supply
Cabinet

BAX8:5

ERA

BAX8:2

X1:B1

Power supply
see Z1-1.1

see Z1-10.1

X1:C2

CAN Bus

GND U1

X1:A1

CAN GND

X1:B2

CAN V+CAN V+

CAN L

CAN HCAN H

see Z1-1.1

GND U1

Power supply

D19-A

-15V

Data bus

D14

11

10/15
3/22

2/13

C15
A1-C

VCC

B3

+15V

VCC

SC2X3:2
SC2X4:2

SC2X3:5
SC2X4:5



SD4X1:1SD4X1:5SD4X1:3 SD4X1:4SD4X1:2
SDX5:6

M

SCX35:2

SCX35:5

SCX37:1

Main safety
see Z1-2.1

53 54

SCX37:2

44

see Z1-2.1
Dead man

43

X1:Z24X1:Z18X1:Z26

K6X1:D10/B10

SCK3

2

9

GND U1 X2:B4/D4 12/13

1 +24V U1

SCX34
X2:B2/D2

DC/DC
A10

1/24

12/13

A1-C

DC/DC
C70 A9 C69

X1:A14

D

SCX11:6

SDX1:3
SDX2:2SDX2:6

X1:B20/D20X1:B18/D18

rd

SDX5:1
SDX9:1

X1:C24

+24V U1

SCX34:1
SCX12:1SCX12:9

Stand geo controller
SC100/200

X8
1/24

VCC

14/11
X9

H4X7

X1:B24

SCX12:8

Z1-8.1

Compr. frontal drive

A5

SCK1

C15

VCC

10/15
3/22

B5

2/13

11

VCC

B3

SDX9:6
SDX2:1

2

SDX5:6
SDX1:1

2
SD4S1

SDX1:6

3
11

SDX22:2

SCX36:5SCX36:2

Position poti

SD2X1:2

SDX21:5SDX21:2

2SDX22:1
SD2X1:1

1
SD2 M1

+15V

-15V

C72

H3

VCCVCC VCC

H2H1

VCC

D1-F

D1-D

D1-E

blk

R12
P2 Bus

P5 Bus

+24V U1

GND U1

Power supply

CAN L

CAN V+

see Z1-1.1

CAN Bus
see Z1-10.1

+24V U3

GND U3

CAN H

BAX8:5

BAX8:2

Cabinet

3

Power supply
see Z1-1.1

CAN GND

ERA

POL

P8 Bus

POH
+5V CAN

Power supply

Duo DIAGNOST

SDX9:8 SDX9:9

2
SD4S3

SDX5:9SDX5:8

Compr. frontal drive

1

Compr. Force switch

SD4S4

C
om

ps
. e

m
er

 g
en

cy
 1

60
N

C
om

ps
. f

or
ce

 1
40

N
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SDX9:7
SDX5:7

SD4S2
2

1

protection
write

1

+5V

3

2

VCC

X1:A24

SCX12:7

VCC

D34-D

A/D

SD2 R1

U3
24V U1

24V
10V

P2 Bus

K6

X1:D12/B12

K5

CPU reset

10/15 gr

G

1

3

yw

2.5A 24V

CAN connected

S2-A
2

S1-A

off:

NV RAM

protection
write

gr

NV RAM

used
notFlaching:

done
Initialisation

CAN GND

CAN V+

X1:B1

CAN L

X1:C2

7

SCX1
CAN H

X1:A1

4

X1:B2

D9-A D19-A

VCC

P7 Bus

24V

+24V U1
D36-A

10V

Data bus

+24V U1

V53-A

X2:D16

Controller

rd

error
Fatal

D1-AD14

D31-AD6-AP7 Bus

24V U1

N
E 

U
R

EF

SC 210

K6

S

Q3

SCX11:3

PO
 U

R
EF

Relay interface

C
om

pr
. p

os
.

X1:Z22

K5

X1:C23X1:B14

SCX12:6

X1:A12

SCX11:1

C
om

ps
. f

or
ce

 7
0N

H

C
om

ps
. f

or
ce

 1
00

N

En
ab

le
 C

om
pr

.

D36-A
+24V U1

V103-DV131-C

X2:Z14X2:Z10

D
ire

ct
io

n 
C

om
pr

.H

P
W

M
 C

om
pr

.

+24V U1

D16-AD27-AD25-A

SC2X3:2
SC2X4:2

SC2X3:5
SC2X4:5
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Bucky sensing
Bucky control

Option bucky wall

Z1-9.1

+15V

3

+24V

T2

D1

R13

R12

R11

W1

delay new

1

R2

2

P1

+15V

P7 Bus

1
4

X29 X31

SVAB1

X10

D6

+15V

X2:8

SCX6:8
SHX10:8
SHX11:8
SDX11:8

SCX6:5

SHX11:7
SHX10:5

SDX10:8
SDX11:7

24V U1

SHX11:5

SDX10:7
SDX11:5

SHX10:6

SDX10:5

SHX11:6

R9

SDX11:6

V 
R

EF
-

1K

SDX10:6

SHX11:3

SVAB2

RY2

X2:1

24V U1

X33

B104B211

CASS PR

X8

X23

2

VRI

X20
X21
X22

R14
START

R4

&

6-60ms

OC1

D5
X26

X27

VAY1

2

1

4

7

24V U5 X1:1

OC1

C7

P2

IC1B
timer

20s~

IC1A
timer

IC2
timer

2s~

delay old Bucky control

T3

+24V

6
3

2
X20

+15V
comparator

B7

PROM conv.
DA

DC/DC

6 RY2
7 8

X1:9

SDX13:9
SDX12:9
SCX5:9

St
ar

t g
rid

free

D27-A
+24V U1

D35-A

+15V

X1:A23

exposure

+24V

D15-A

X1:C16

B4

V HOR

SVA2

St
ar

t g
rid

R381

C
as

se
tte

 tr
ay

 in

SVAY1

Data bus

horizontal

D31-AD6-A

SVA1

P8 Bus

24V U5

SHX10:4
SHX11:4

SCX6:4

SDX11:4

R8

SDX10:4

1K

GND U5

X2:4

B6C

V 
R

EF
+

10V

X1:A14

PO
 U

 re
f

24V

24V U1

CPU reset

2

3

comparator
-

+

X32

R379

B6A

VA1
delay old RY1
6-60ms

Bucky wall
SYNC

2

+24V

T3

1

2X24

B212B209

-

+

SYNC
RY1

1

2

X22

+24V

4
1

5

V132-B

5

+15V

X5
X4
X3
X2

SVAB3

Initialisation
Flaching:

VCC

not
used

H3

VCC

gr
NV RAM
write

H4

S1-A

VCC

3

4

cass. tray
SVAS2

DA

R380

Cassette sensing

VAS1

pos. switch
X4

VRI

12/13

DC/DC

SC100/200

R13

X1:A17

-

+

D1-D

12/13

1/24

10/15

11

B5

D19-A

P2 Bus
R12

START &

+24V
X25

SVAS1

POH POL
+5V CAN

B3

VCC

2/13 -15V

3/22
10/15

Controller

A1-C

D14

+15V off:
CAN connected

S2-A
1

2

P2 Bus

X1:B23

1

P2 Bus

write
protection

D1-E

X8

rd

VCC1/24 14/11 5V
X9 VCC VCC

D15-A

X5
X4
X3
X2

vertical long

vertical short

X2:6

VPX1:1

C
as

se
tte

 Y

N
EG

 U
re

f

SHX10:7

SCX7:1

SHX10:3
SCX6:6

SCX34:3

DC/DC

SCX6:3

X2:3

6

X1:3

RY2
exposure

free

8 5

D2
+24V

+15V

X2:5

C69

C72

X27

2

1

1

4

X26

X25

X24

R8

+15V

D5

A5

Sy
nc

 T
B

pr
es

en
t T

B

D2

SCX5:2
SDX12:2
SDX13:2

X1:2

3
4 5

RY1
SYNC

C
as

se
tte

comparator
B8

PROM conv.
V VERT

D9-A

Stand geo controller

B6B
VRI

5
6
3

2
X21

+15V B9

+5V

X6
+15V

Cass PR

X5

+5V

X9

B210

X1:5

X1:1

SCX34:6

VPX1:5
SCX7:5

-

+

C
as

se
tte

X5
X4
X3
X2

C8

2-10ms

D4

X1:4

D3

SDX13:4
SDX12:4

X1:6

SCX5:4

SDX13:6
SDX12:6
SCX5:6

24V U1

X1:B12 X1:B13

pr
es

en
t W

B

Sy
nc

 W
B

A10
C15

VCC

VCC

error
Fatal

H1

X7:3

X7:6

Power supply

ERA
Cabinet

see Z1-1.1

X2:B28

VPX1:9

V130

SCX7:9

+24V U1

X1:A21

D26-A

24V U1

P2 Bus

protectiondone

1K 1K
R5R6

2

9

3

X1:A1

X1:C2

X1:B1

GND U1

24V U1

X1:3

SDX12:3
SCX5:3

SDX13:3

SCX5:7
SDX12:7
SDX13:7 X1:7

R7
1K

SCX6:7

SDX11:3

VPX1:7

SDX10:3

X2:7

GND U1

SCX7:3

X1:7

VPX1:3

X1:9

7

C
as

se
tte

 X

1
+15V

D1

T2

R8

IC1B
timer

20s~

IC1A
timer

IC2
timer

2s~

delay new

SCX7:7

SCX7:2
VPX1:2

X1:2

3 RY1
4 SYNC

SCX7:4
VPX1:4

X1:4

D4

CAN H

1
4

GND U5

SCX5:5
SDX12:5
SDX13:5

SCX34:6

X1:5

SCX5:1
SDX12:1
SDX13:1

SCX34:3

NV RAM

SCX1

X3

-

+

SCX34

+24V U1
1

Power supply
see Z1-1.1

GND U1

CAN L
CAN Bus

see Z1-10.1

D1-F

CAN V+

P5 Bus

CAN GND

D1-A

X2:D28

P7 Bus

6
3

2

-

+

B204

D27-A U3
A/D D28-A

B206A

U3

D33-C

A/D D28-A

D33-D

-

+

X2:B2/D2

CAN V+

CAN GND

CAN H

CAN L

X2:B4/D4

+24V U1

X1:B2

A9C70
DC/DC X7

VCC

yw

H2
gr

P2 Bus

R11

R14
R12

+15V

C7

24V U1

SCX7:6
VPX1:6

X1:6

D3

C8

P1

2-10ms

P2

+15V

R2 R4

W1 1 32

+15V
K1

X2:2 X7
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Termination
resistor 130R

CPU
IC6

D-80VA

639275572936

see Z1-10.1System CAN
SD X10

+36V

LD10

LD8
K1

OC1

exposure

CAN GND 100RJ1

IC1 IC2

shield

CAN (GND)

CAN GND
CAN V+
CAN L
CAN H

X3:6X3:3X2:9X3:2X3:7X3:5X2:5X2:7X2:2X2:9X2:3X2:6

N
see Z1-1.1

X1:4

X1:3 L2
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(b/02.0)

Serial changer
Option bucky wall

Z1-9.2

P7 Bus

R9
1K

OC1

D5
X26

X27

VAY1

2

1

4

7

Serial changer

St
ar

t g
rid

+24V U1
D35-A

exposure

D15-A

X1:C16

St
ar

t g
rid

Data bus

D31-AD6-AP8 Bus

24V U5

R8
1K

GND U5

CPU reset

2

3

VA1
delay old RY1
6-60ms

Bucky wall
SYNC

2

+24V

T3

1

2X24

V132-B

Initialisation
Flaching:

VCC

not
used

H3

VCC

gr
NV RAM
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Wiring Diagrams

E-Cabinet Z2−0.1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

E-Cabinet Z2−0.2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Earthing diagram Z2−0.4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

ERA Power supply Z2−1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

SC Backpanel Geometry control unit Z2−2.1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

SC Wiring Diagram Geometry control unit Z2−2.2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

SC/SC1 Tilting drive Z2−2.3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Power supply SC 2 (optional for serial changer) Z2−2.4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

SD Backpanel Z2−3.1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

SD1 Fulcrum frontal drive Z2−3.2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

SD2 Compressor frontal drive Z2−3.3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

SD3 Safety end switches BFP / Angolate Z2−3.4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

SD4 Compressor frontal force switches Z2−3.5. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

SE Emergency stop SF Bucky frame park drive Z2−4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

SF1 Bucky frame longitudinal I.I. longitudinal drive Z2−5. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

SH Backpanel Z2−6.1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

SH1 Safety end switch footend Headend bucky frame longitudinal 
Bucky frame park I.I. long drive Z2−6.2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

SH2 Table side operation (TSO) Z2−6.3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

SH3 Table lateral drive Z2−6.4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

SQ Collision switch I.I. Z2−7. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

SV Scattered radiation protection park switch Z2−8. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

UA Tube arm coupling Z2−9.1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

UB Position and safety switch column Z2−9.2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

UC Brake and collision switch tube longitudinal Z2−9.3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

UE / UE 100 Tube handle grip (THG) Z2−10. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

CG/CG II Geometry operation control (GOC) Z2−11. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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