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RADIATION WARNING

X-Rays and Gamma-Rays are dangerous to both
patient and operator unless established safe expo-
sure procedures are strictly observed.

The useful beam can produce serious or fatal bodily
injuries to any persons in the surrounding area if
used by an unskilled operator. Adeguate precau-
tions must aiways be taken to avoid exposure to the
useful beam, as well as to leakage radiation from
within the source housing or to scattered radiation
resulting from the passage of radiation through
matter.

Those authorized to operate, participate in or super-
vise the operation of the equipment must be thor-
oughly familiar and comply completely with the
currently established safe exposure factors and pro-
cedures described in the National Council on Radia-
tion Protection and Measurements (NCRP) “Medical
X-Ray and Gamma-Ray Protection for Energies up
to 10 Mev — Equipment Design and Use” NCRP
Report #33 as revised or replaced in the future.

Those responsible for the planning of X-Ray and
Gamma-Ray equipment installations must be thor-
oughly familiar and comply completely with the
structural shielding requirements outlined in NCRP
#34 as revised or replaced in the future.

Failure to observe these warnings may cause serious
or fatal bodily injuries to the operator, patient or
those in attendance.
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EQUIPMENT DESCRIPTION

1. GENERAL

The GX 600 is a medium capacity three-phase
12pulse X-ray generator designed for all
standard radiographic procedures. The generator
can operate two double focus X-ray tubes with
optional provision for a third.

Its maximum rating is

600 mA at 120 kVp and
300 mA at 150 kVp

1.1. X-RAY CONTROL

The X-ray control is a console-type cabinet
which permits against-the-wall installation.
The front cover panel is removable to
faciliate maintenance and service. The control
panel is hinged and pivots downward to permit
service access. This angled panel presents the
operator controls at a convenient height for
selection and monitoring. Functional controls
are arranged in three grcups: Radiography,
Fluoroscopy, and Phototiming.

The control contains the line connection, the
motor driven Variac for Rad and Fluoro kV,
the PCBs, all calibration potentiometers and
resistors, and the terminals for the inter-
connection.

1.2. POWER MODULE

The Power Module contains the power contactors
and the SCR drive circuit to switch the high
tension primary circuit. The GX 600 employs

SCR contactors. Furthermore it contains the
fluoroscopic contactor and the power components
for the falling load phototimer system, if
included.

1.3. HIGH TENSION TRANSFORMER UNIT

The High Tension Transformer Unit contains the
High Tension Transformer, the selenium recti-
fier bridges, the X-ray tube filament trans-
formers, and the motor-dériven high tension
switch for selection of the X-ray tubes.

1.4. PHOTOTIMER (Optional)

The GX 600 is prepared to work with a Photo-
timer. The GX 600 can be equipped with a
Phototimer in the field.

The Phototimer is arranged to drive four
different Pickups. The Pickups can be connected
“»y means of plugs (Amphenol Series 91) inside
che control. So all presently existing Pickups
which are provided with this plug can be used.

The shortest exposure time with Phototimer
is 2 milliseconds.

Two types of Phototimer are available:

Type a) NONE FALLING LOAD SYSTEM

The Computer in the None Falling Load
Phototimer calculates the maximum allowable
mA according to the rating of the focal spot,
the kV setting and the Backup Time.

This mA value becomes automatically selected
by a motor driven mA Selector and is kept
constant during the exposure.

The Phototimer determines the length of the
exposure during radiation and terminates it
after the correct film density is reached.

An excessive load is prevented by the Backup
Timer. Depending on the position of the Density
Switch the Backup Time will be as follows:

Step 1: 0,1 sec
Step 2 - 5: 0,6 sec

Step 6: 2 sec

These times always have to be chosen so that
there is enough space between the real exposure
time and the Backup Time.

The necessary margin between Backup Time and
exposure time reduces the effective use of the
tube rating. Therefore the none falling load
system can be recommended in conjunction with
powerful focal spots only.

Type b) FALLING LOAD SYSTEM

Falling load means -that during an exposure the
mA becomes reduced according to the tube rating
while the kV are controlled to a constant
value. In such a system any exposure time
corresponds to the maximal allowed load. Thus
takes full advantage of the capacity of a focal
spot. Independent of the exposure time the

tube cannot be overloaded.

So the Falling Load Phototimer is intended to
drive medium power focal spots. '

The mA reduction in the GX 600 Phototimer is
made in steps. The first step follows after an
exposure time tl of 0,3 sec or 0,5 sec resp.
the second step after 1 sec. The final termina-
tion (Backup Time) is fixed to 3 sec.

The Computer calculates and selects the max.
mA step for the first time region. By means

of the Programming Leads the appropriate mA
steps for the second and the third time region
are then determined.
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1.5. OPERATING
1.5.1. INDICATOR LAMPS

On the control panel seven Indicator Lamps
are arranged.

CONTROL READY (green)

This lamp goes on when the generator is ready
for operation.

NOT READY (yellow)
This lamp gces on when:
a) the mA Selector motor is running or stops

in a wrong position

b) the HT Tube Selector motor is running or
stops in a wrong position

c) no mA pushbutton is depressed (mA motor
stops at the limit switch)

d) PT ON and no Pickup programmed for selected
technique position

e) on high speed mode during the hangover time
or brake time the Technique Selector position
is changed to another X-ray tube.

f) the Technique Selector is set to a position
where no X-ray tube is connected.

TUBE LIMIT (red)
This lamp goes on when:

a) the chosen kV exceeds kV limit of X-ray tube

b) the chosen mA, kV-and exposure time exceed
permissible X-ray tube load.

CIRCUIT BREAKER (red)

This lamp goes on indicating the following:

a) Timer does not work properly

b) excess mA during exposure

¢) fault in HT circuitry (transformer, cables,
tube)

d) fault of the SCRs

e) no X-ray tube filament current

f) the Technique Selector is set to a position

where no X-ray tube is connected (no fil.current)

This lamp goes out when the generator is switched
OFF, then ON, except on conditions item "e"

and "f". In these cases select the proper
technique or check the filament circuit.

NOTE :

During the selection time of the HT Tube
Selector the filament circuit will be
temporarily interrupted. The lamp indicates
this.

HIGH SPEED (white)

This lamp goes on to indicate high speed rotor
drive has been selected. Refer also to 1.5.8.
Anode Speed Selector.

BACKUP (white)

This lamp goes on to indicate that a phototimed
exposure is terminated by the Backup Timer
(underexposed)

The lamp goes out during the following exposure
or if the generator is switched OFF, then ON.

X-RAY ON (red)

This lamp goes on while exposure is in
progress., (Fluoro and Rad)

It indicates always the exposure time plus
an additional time of 0,1 sec.

1,5.2. CONTROL mA METER

The mA Meter reads the Fluoro mA directly.

During Radiographic exposures the pointer
deflects to the black marking to indicate
that the selected mA value has been achieved.

On short exposure times the pointer is not
able to reach the marking (times less than
0,4 sec)

On technique MAMMO the meter indicates the
selected kv (20 - 35 kV) prior to an exposure.

During the exposure it indicates mA.

1.5.3. ON - OFF

The ON - OFF Pushbutton controls the power
to the generator.

When the Rapid Accelleration Rotor Drive
is connected and the generator is switched
OFF, it will still be ON (one single phase
only) until the rotor brake is finished.

1.5.4, TECHNIQUE SELECTOR

This selector (6 steps) selects the technique
(mode) and corresponding to the programming
done during the installation it also selects
the X-ray tube and PT Pickup.

On technique MAMMO the mA Pushbuttons are
disabled. The mA are automatically selected
by the FOCAL SPOT Pushbuttons.

Small focal spot 150 mA, large focal spot
300 mA.

1.5.5. kV SELECTOR

The motor driven Variac is remotely controlled
by the kV Knob for Rad kV and Fluoro kV resp.

The Variac reacts on the setting of the Rad kV
Selector on all techniques except on FLUORO SF.

On FLUORO SF the Variac sets Fluoroscopic kV.
The Radiographic kV becomes set during the
Pre Spot periode.

The Variac corrects line fluctuation and

kV regulation due to mA settings.

1.5.6. mA PUSHBUTTONS

Eleven pushbuttons provide mA selection on
either large or small focal spot on either
X-ray tube.

The motor driven mA Selector sets mA and
operates the mAs computing drum (mAs Scale).

1.5.7. mAs - sec SELECTOR

This knob selects the Radiographic exposure
time as well as the mAs value according to
the selected mA.

1.5.8. ANODE SPEED SELECTOR

This selector, used in conjunction with the
optional high speed drive is mounted at the
side of the control. It permits selection of
normal speed "N" (3000 rpm), AUTOMATIC, or
high speed "H" (9000 rpm).

When the selector is in AUTOMATIC position
the Dual Tube Limit Device automatically
switches anode speed from 3000 to 9000 rpm
and back again as required to avoid X-ray
tube overload.
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1.5.9. PT ON - OFF 2.7. WIRE SIZES FOR 3-PHASE LINE

2.7.1., Incomming line to disconnect switch

This pushbutton activates the Phototimer and
and Line Matching Transformer

switches off the illumination of the mAs Scale,

the sec Scale and the mA Pushbuttons. (up to 100 foot run)

The mA Pushbuttons are disabled and the mA . . s
becomes automatically selected by the Computer ggg 3n$_§20 V line g : gg gf‘g z gg 2 3;;2:
presumed the Tube Limit Device is calibrated. t !

The mA selection changes by kV variation. 2.7.2. DISCONNECT SWITCH TO CONTROL

You can read the selected mAR at the mAs Scale (up to 15 foot run)

above the 1 sec position of the time Scale.
380 and 480 V line 3 x No 4; 2 x No 8 wires

1.5.10. DENSITY SELECTOR 240 V line 3 x No 1; 2 x No 6 wires
The six density position are to select the proper
film density for Chest, Thorax, Abdomen, Skull, 2.7.3. CONTROL TO POWER MODULE
GI, and Spine.
Each position corresponds to a density (up tq 50 foot run)
potentiometer on PCB 16. 3 x No 3: 2 x No 8 wires
’
1.5.11. DENSITY CORRECTION 2.7.4. Power Module and HT Transformer

This switch allows the density to be varied shall be installed adjacent to each other.
in steps up to + 50 % deviation of the normal

density setting N.

1.5.12. BACKUP mAs

This pushbutton disables the falling load and
activates the mAs Selector which now works

as a Backup Time selector.

This requires to select kV and maximum needed
mAs for a phototimed exposure.

2. SPECIFICATIONS
—_— e
2.1. POWER REQUIREMENTS \\

90 kVA, 3 phase _380 VAC (344 - 438 V)

2.2. LINE FREQUENCY

50 Hz resp. 60 Hz (must be stated in the order)

-

2.3, Recommended distribution transformer -
75 kVA

2.4. ATTENTION

Line Matching Transformer at 208 V, 240 V,
440 V, 480 V lines

max. line resistance at 380 V - 0,3 OHM
208 Vv - 0,05 oHM

gég_y_-_o.mﬁ_o.rm
440-380 V - 0,2 OHM

2.5. At a higher line resistance the max.
output is reduced. In this case contact CMED.

NOTE;

All interconnection are to be
made using conduit leads.

2,6. DISCONNECT SWITCH RATING

380 and 480 Vv, 3-phase, 60 Hz line,
100 Amp. capacity, fused for 100 Amp.

O V, 3-phase, 60 Hz line,
+20 Amp. capacity, fused for 125 Amp.




SECTION 2

INSTALLATION

3. UNPACKING

After uncrating the components of the X-ray
Generator, visually inspect the equipment for
any signs of "hidden damage" which may have
been incurred during shipment and which may
not have been visible from the outside of the
shipping containers. If any such damage is
found, immediately file a claim with the
carrier.

4. MECHANICAL INSTALLATION

Physically locate and mechanically install
the components. Check that the oil level in
the High Tension Transformer is 15 mm (9/16")
below the tank cover.

The Power Module and the High Tension
Transformer are designed to be installed side
by side and to be connected by the attached
cables.

5. WIRING INFORMATION

These following sheets have been prepared to
provide the installer with the information
required to make the interconnections between
the components of the X-ray generator and to
connect the usual auxiliary equipment.

NOTE:

In this generator the leads for DC ground

(OV DC) and AC ground (OV AC) are separately
run. This is absolutely necessary for protection
and acceptable function of the printed circuit
boards.

5.1. If ground leads carrying alternating
current are connected to the generator, the
terminals specified for AC ground must be
used.

If ground leads carrying direct current are
connected to the generator, the terminals
specified for DC ground must be used.

These are:

CONTROL POWER MODULE HT TRANSF.
OV acC 6/18 21/15 sc,ov
21/16
OV DC 3/19
8/1 to —_— EE
8/10

NOTE:

The internal + 24 V and - 24 V DC supply
is for internal use only.

Auxiliary devices must derive their power
from other sources.

5.2, TRIGGER SWITCH

The Trigger Switch for Radiographic exposures
is to be connected to the control according
to the following table:

GX 600 TERM. TRIGGER SWITCH

Ground '—‘.;—" G
Pre Rad 5/3 Cl
OV return 8/1 CC1
Rad 5/4 c2
OV return 8/1 cc2
- - I
- - I ]

g CONTROL

Z —_—

§ jr———
z ————
IN
z5 O O

TERMINALS

LINE MATCHING
TRANSF.

to F BOX

- e t0 D BOX
B-BOX p— to ... BOX

r—r—%

H.T. TRANSFORMER POWER C-80X
MODULE

Eigentum der Firma PICKER
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5.3. GX 600 GENERATOR POWER MODULE WIRING INFORMATION

PG61:

3
4
fri}
CONDUIT WIRE : POWER HT.
x 2 MODULE TRANSF. REMARKS CIRCUIT FUNCTION
8 El Gé - TERM. TERM.
T v  |GAUGE] JDENTIFICATION S
(] - Q
GENERATOR LINE SUPPLY
1 FOl 380 vVAC - Phase R
2 FO2 380 VAC - Phase S
3 FO3 380 VAC - Phase T
4 MP Wye Connection Neut.
5 = Grounding Conductor
g INTERCONNECTION WIRING
6 | & 11 RES 02 A H.T. Prim.
7 0% 21 RES 02 B H.T. Prim.
8 4 31 RES 02 C H.T. Prim.
9 bid P11 P11 H.T. Prim.
10 - P21 P2] H.T. Prim,
11 § P31 P31 H.T. Prim.
12 '5 P12 P12 H.T. Prim.
13 ] P22 P22 H.T. Prim.
14 - P32 P32 H.T. Prim,
15 < MP MP Wye Connection Neut.
16 < =3 = += Grounding Conductor
17 |18 3/8 X X~Ray Fil. Comm.™
18 18 3/6 XS« X-Ray Fil. Small -
19 18 3/7 XL- X-Ray Fil. Large -
20 {18 1/1 21/14 M1. mA Meter Circuit -
2] 18 1/1 21/20 M2 mA Meter Circuit —
22 18 6/18 21/15 SC,0V -] 0-Volt Return for AC Volts
23 18 3/1 st U.T.H.T. Switchx
24 |18 3/2 S0 v 4 0.T.H.T. Switch=
25 18 3/3 SA 3rd TUBE A, T.H.T. Switch X
26 16 7/1 H7 * Stator - In -
27 |16 7/2 [3f:] U.T. Stator - Capacitorx
28 16 7/6 u9 U.T. Stator Comm.*
29 16 7/3 08: 0.T. Stator - Capacitor
30 16 7/7 09~ 0.T. Stator Comm,
31 16 7/4 A8 3rd TUBE A.T. Stator - Capacitor .
32 |16 7/8 A9 3rd TUBE |A.T. Stator Comm.<
33 18 1/4 EL1 U.T. Selection Safety
34 18 1/5 EL2+ 0.T. Selection Safety
35 18 1/6 EL3 3rd TUBE A.T. Selection Safetyv
36 18 3/19 EE .~ Selection Safety Comm.
37 18 3/18 +21/10 FLUORO SIGNAL ™
38 18 3/10 21/) 220 Vv 220 V AC Supply
39 (18 6/10 21/11 132 V AC Supply
40 18 3/11 21/2 Safety Contactor RES 02
41 18 3/14 21/5 Falling Load RES 710 ™~
42 18 3/15 21/6 Falling Load RES 711 -
43 18 3/16 21/7 Falling Load RES 712 «
44 18 3/17 421/8 Falling Load RES 713+
45 16 3/20 +21/12 Fluoro. Prim. Circuit«
46 18 3/12 +21/3 Fluoro. Contactor RES 17
47 18 3/13 21/4 Fluoro. Contactor RES 18 «
48 18 2/5 21/19 RE 81, Shunt for LO2
Plug Plug
49 41 A 48 A Not used
50 41 B |Shielded 48 B + 24 Ve~
51 41 C 48 C ov -
52 41 p|control 48 D Shield
53 41 E|Cable 48 E Stop Pulse &«
54 41 F 48 F Start Pulse ¢~




5.4 CAT. 6265, 6267 SERIES 15° 90° GALAXY TABLES WIRING INFORMATION—WITH

THREE-PHASE GENERATORS
NOTE: Before power is applied to the control or the table, remove the jumper wires
between A6 and E4, A6 and F2, E5 and E6. These jumper wires are on the
plugs coming from the 1714 spotfilmer.
ORIGIN TERMINAL CONDUIT
RUN JUNCTION TABLE
| CONDUIT WIRE GX 600 BETWEEN BOX FINAL NEMA
CHECK ITEM GAUGE [ IDENTIFICATION CONTROL BOXES TERMINAL TERMINAL REMARKS CIRCUIT FUNCTION CODE
D 1 12 D-LC Sl 120V Auxiliary 120V Supply Al
ad 2 12 . D-LC s2 Supply 120V Supply A2
a 3 18 Jumper WUl to Sl in Table Base wul Optional U.T. Blower T wul
a 4 18 Jumper WU2 to S2 in Table Base wu2z Optional U.T. Blower wu2
a 5 18 Anode Heat Indicator at Control TS SWi Optional Anode Heat Sensor -
D 6 18 Anode Heat Indicator at Control TS SW2 Optional Anode Heat Sensor -—
1z
0 7 18 V' B-D BM 120 Volts AC BM
a 8 18 Vs B-0 BC See Wiring Note 1aj  Bucky Drive 8C
a 9 18 8n B-D +BE Bucky Contacts BE
[ 10 18 un B-D BL See Wiring Note 1b Bucky Contacts BL
d 11 18 v B-D BR 120 Volts Common BR
&/
a 12 BA
-
a 13 12 = G Grounding Conductot [
B 14 14 3/5 B to room YL See Room Light Room Light Control YL
15 14 41 lighting YE circuit Room Light Control YE
circuit
a 16 _—— PK1 not used Park -—
’
B 17 18 5/1 B-D FE Splice to foot- Footswitch FE
18 ' ——— FL switch cable Footswitch FL
- (contacts)
’b
0O« 19.] 18 Jumper FL to $52 in Table Base s52 -
o
OO 20 18 an B-D +ss1 -—-
jmm| 21 18 81 B-D +XP1 ——
a 22 18 210 B-D Xp2 Forward -—
] 23 18 872 B-D XS1 Exposure Advance -
.
(] 24 18 8/1 B-D X852 -—-
[ 25 18 ——— B-D RL not used R.F. Switch RL
a 26 18 Jumper AR2 to S1 in Table Base AR2
a 27 18— Jumper AUXL to $2 in Table Base AUX1
[ 28 18 4/9 -0 AUX1
[ 29 18 kY2 B-D AR1
TUBE STATOR WIRING FROM H.T. TRANSFORMER
H.T.
TRANS.
TERMINAL |
a 30 16 *H7 c-b u/ Black Stator-In Phase u7
s
31 16 s c-D us Green Stator-Capacitor us
] 32 16 *y9 C-D u9 white Stator-Common u9
WIRING NOTES:
*Use #16 shielded leads for wiring to RA tube stator terminals U7, U8, U9 when 3753 high speed rotor control is used.
The shields should be grounded to one end only.
0 la  For Technique 2 connect BC to Control term 119, for Techn.3 to term 1/10, for Techn. 4 to term t/1
'b  For Technique 2 connect 8L to Control term 2/11, for Techn. 3 to term 2/12, tor Techn. 4 to term 2/13
] 2a. Check ‘that: The leads 78H to B2H have been inserted into their respective connectors at the rear of tower to extend to terminals
XS1, XS2, ARl, AR2, PKl to-the base, and -
D 2b.  Check that lead AUX1 (64H) has been connected to F2.
O 3. Control terminals 8/1.... 8/10 are signal ground. (0 Volts return)
= ta. Connect BE, $51, XPl, XS2 together at the table D box and run a single lead tou control terminal 8/1....8/10 (0V DC)
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CAT. 6267 SERIES 90° GALAXY
AND 6265 SERIES 15° GALAXY TABLES
BASIC WIRING DETAILS LEGEND

FOR THREE PHASE TABLE CABLES LEAD MARKING
~— == NOT DIRECT CORRECTION

120 vou GROUND e BUCKY uT
TABLE ‘) BUCKY LOWER
SUP PLY 120 VOLT DRIVE CONTACTS (OPTIONAL)
1 l
i '
' '
1
|
l I
BUCKY DRIVE 120V MOTOR
ROOM LIGHT ANODE HEAT
CONTROL SENSOR
(OPTIONAL) (OPTIGNAL)
swi  sw?

WALL TO 120V
LIGHTING
SWITCH - ey

ROOM LIGHT(RED)
(OFF DURING
X-RAY EXPOSURE)

SPOT-FILM FORWARD
SWITCH r

RADIATION O O/IMAGE
PARK INT.
SAFETY SAFETY

SEQUENGE  PARK POSITION S 2 S‘%%#?E SESLEE%CE

ITION SW. QS
COMPLETED LIMIT SW. COMPLETED
(IN 1714 SERIES)

(IN 1714 SERIES)

EXPOS ADVANCE
ADVANCUgE SERIES RELAY
SWITCH SEQUENCE (IN 1714 SERIES)
CASSETTE COMPLE TED
LOAD sw. Lo~ O (IN 1714 SERIES)
Eigentum der Firma PICKER
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5.5 CAT. 6242 SERIES CEILING TUBEMOUNT WIRING INFORMATION

ORIGIN TERMINAL
CONDULT
CONDUIT WIRE GX 600 RUN | JUNCTION| € T M
CONTROL BETWEEN |  BOX FINAL NEMA
CHECK | ITEM | GAUGE | IDENTIFICATION TERMINAL BOXES | TERMINAL | TERMINAL REMARKS CIRCUIT FUNCTION | CODE
[ 1 14 120-VOLT FUSED AUXILIARY SUPPLY F-LC Al 120-Volt Supply Al
Load
Center
() 2 14 120-VOLT FUSED AUXILIARY SUPPLY F-LC A2 120-volt Supply A2
Load
Center
(| 3| 18 ANODE HEAT INDICATOR B-F s1 Optional | Anode Heat Sensor --
[ 4 18 ANODE HEAT INDICATOR B-F s2 Optional | Anode Heat Sensor --
*k
— 5 18 Trig.Sw. 3~ F Jvl Optional | Stereoshift-P.u. Jvi
J
CJ e | 18 Trig.Sw. B-F w2 Optional | Stereoshift-p.s. w2
J
[ 7 18 JUMPER Al TO JC IN C.T.M. -~ Jc Optional | Stereoshift-120 V Jc
() 8 18 JUMPER A2 TO JV2 IN C.T.M. -—- vz Optional { Stereoshift-120 v |u4v2
[} 9 18 JUMPER Al TO WOL IN C.T.HM. --- “01 Optional | 0.T. Blower Wol
[::] 10 18 JUMPER A2 TO W02 IN C.T.M. -— wo2 Uptional 0.T. Blower w02
.
D 11 14 - B-F G -— Grounding Conductor G
TUBE STATOR WIRING FROM H.T. TRANSFORMER DIRECT TO CEILING TUBEMOUNT OR VIA THE "i" BOX
H.T.
TRANS ,
TERMINAL
I 12 ] 16 *H7 c-F 07 Black Stator-in Phase 07
[::] 13 16 *08 C-F 08 Green Stator-Capacitor 08
3] s | 16 *09 C-F 09 White Stator-Common vy
WIRING FOR ILLUMINATED CEILING STRUCTURE
) s [ 1 Light Black See Ceil.| Cetling Illumination
Wiring Wire Structure
to Fl Wiring
1] 16 ] 14 Light White See Ceil.| Ceiling Illumination
Wiring Wire Structure
to Fl Wiring

WIRING NOTES

*Use #16 shielded leads for wiring to R.A. tube stator terminals 07, 08, 09 when
The shields should be grounded at one end only.

high speed rator drive is installed.

**Check that stereo button (J) leads of trigger switch are disconnected from control.

Eigentum der Firma PICKER
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CAT. 6242 CEILING TUBEMOUNT

WIRING DETAILS

O

TERMINAL LEGEND

CTM. CABLE LEAD MARKING
TERMINALS IN CEILING CARRIAGE

LIGHTS
@2ov.)

A1

STEREO SHIFT —

(OPTIONAL)

——LOCKS &
INDICATING

GROUND OT TUBE— OT. BLOWER
STATOR (OPTIONAL)
G 07| |os] oo @ YO

: GRN WHT
- -
BLK
MOTOR
ANODE HEAT; 120V
SENSOR LIGHT
(OPTIONAL) SUPPLY
WALL
JC S1 s2 SWITCH ?
é
BLK
13 29 27
ILLUMINATED
CEILING
STRUCTURE
STEREO
TIMER

Eigentum der Firma PICKER
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5.6. CAT. 3791 SOLID STATE RAPID ACCELERATION HIGH SPEED ROTOR DRIVE

WIRING INFORMATION -~ WITH GX 600 GENERATOR

CONIUIT
R
CONDULT WIRE BETWEEN GX 600 NEMA
CHECK{ [TEM[CALGE NDENTIFICATTON BoXES RFEMARKS CIRCUIT FUNCTION CODE
A1 1] 1w THI-1 1C-Hs 240 Volt 1¢ 2640V Supply
: fused
210 2] 10 TB1-2 LC-HS auxiliary supply| 240V Supply ~~
] 3 TBI-3 not used H.T. Trans. Switch
inhibitc
[ TR1-4 not used H.T. Trans. Switch
inhibit
4] 5 18 THL-S HS-B 6/18 Control on- Common{’
[ 6 18 TBl1-6 HS-B 5720 B Control on- 120V.-~
A 7| «e THI-7 HS-B N3, See Note 1 Stator- Common ~{ H9 )i
s H
Qf 8| *1e TB1-8 HS-B 15, See Note 1 Stator-Capacitor T H8
7 [ I P TB1-9 HS-B m; See Note 1 Stator-in Phase | H7
e S L . [ e oo
U 18 TBI-10 | HS-B 8/1 ov ogreturn Rotor inhibit 1 .~
E« TR I TBI-11 |HS-3 6/1 Rotor inhibit 1 :~
112 TB1-12 —— not used Rotor inhibit 2
O] B B YOS E B S i not™ used Rotor inhibit 2
M 14 18 TB1-14 HS-B 6/11 Anode rotation
[Z’ 15 18 TB1-15 | Hs-B 5/13 Anode rotation &
[ﬁ 16 18 TB2-17 | HS-B . 2/16 180 Hz Start
1] 18 TB2-18 | HS-B 2117 Rotor Start  —
I 18 TB2-19 —— not used Cine
IZf 19 18 TB2-20 | HS-B 2119 Rotor Switch -
- =<
| 20] 18 182-21 | Hs-B 1715 VT UICD |y Tube
(j 21| 18 T82-22 1716 0.T. Tube .~
)] 224 18 T82-23 1117 - jeaT USeD Auxiliary Tube
[ |23 18 T82-29 | Hs-8 114 Stator Supply Ref.
2] 1w TB2-30 | Hs-a A Ground |
or B2 =

+1. The three stator leads must be run from the rotor drive to
the H.T. transformer or the generator using No. 16 shielded wires
with the shields grounded at one end only.

Inside the GX 600 Generator

Vﬁg;ove jumper 7/9 to 7/5

emove jumper 7/13 to 7/14

—

v/ﬁisconnesg internal lead from 7/1 and tape it.

Jumpeiﬁ%7i4 to 6/18
P///16 to 5/17
/2/18 to 6/10
LQ/E to 2/8
/6 to 2/7
For Anode Rotation during Fluoro jumper 2/17 to 2/18 and remove
jumper "3" on PCB2.

For 180 Hz Rotation during Fluoro jumper 2/17 to 2/18 and Jumper

jumper "3" on PCB2.
Remove jumper "HS" on the Tube Board if the tube is a High Speed

Tube. PCB8 for Tube I, PCBY9 for Tube II, PCB1O for Tube III.
Jumper 5/3 to 2/19 for immediately brake .f the trigger switch is
released.

Refer to the Manual of the 3791

Eigentum der Firma PICKER
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5.7. CASSETTE OR FILM CHANGER WIRING INFORMATION WITH GX 600 GENERATOR

NOTE:

Technique position 5 FILM CHANGER

12 exposures/second.

is prepared for rapid sequence exposures series up to

5.7.1. Exposure started by a NC contact (420 CP)

GX 600
Control
Term.

P

Function

2/3
1/12
5/3
8/1
6/5
8/1
4/16
6/18.

AN
A
2N
JAN
A
A
AN

110 V AC on Technique 5

110 V AC when anode up to speed (Bucky Drive)

—0 closes for rotor sfart
——/ OV DC return

opens for expcsure
: OV DC return

positive at the end of exposure

OV AC return

Inside the GX 600 Control jumper:

Term. 2/14 and Term. 8/1 (Bucky Contact)

Term, 4/15 and Term. 4/12

5.7.2. Exposure started by a NO contact (Schoenander)

GX 600
Control
Term,

Function

2/3

1/12

5/3

8/1

4/15
4/12
19a20 ¢
6/18
4/16

110 V AC on Technique 5

110 V AC when anode up to speed (Bucky Drive)
—_—0 closes for rotor start
——/ OV DC return
—_———0 closes for exposure start
__/ OV IC return

+ 24 V DC during exposure
OV AC return

positive at the end of exposure

Inside the GX 600 Control:

Jumper Term. 2/14 and Term. §/1 (Bucky Contact)
move jumper from Term. 4/15 and Term. 4/12

Eimarntiirm Aor Cirma IOV ED
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5.8. LINE MATCHING TRANSFORMER WIRING INFORMATION

NOTE:

At all lines where the nominal voltage differs from 380 V, the Line Matching Transformer must
be connected between the main disconnect switch and the GX 600 control.In order to transform
the line voltage to 380 V connect the Line Matching Transformer according to the following sketch:

Phase 3

Phase 2
Phase 1
O 4LBOV OABOV O 4B0Y
L4L0OV 44OV 440V
380V Fuseyen0 38ov Fuse 380V Fuse
o () Foi F——( *Fo GX600 == g3° GX600
=
&
E <:)2LOV (:)ZLOV (:DZLOV
4
z 208V 208V 208V
: - - ;
= ’ o g
< (1] v
: g 2 2
a. a. a

Neutral ~\MP T T -[ MP Stud MP
: : . —(O—= 2500

N A

Ground N\ = - Stud =
./ GX 600

This sketch shows the connection to a 440 V line. For a 480, 240 or 208 Volt line connect it to
the corresponding terminals.

NOTE:

The Neutral connection (MP) between Line Matching Transformer and GX 600 Control must be made
even if the Line supplies no Neutral.
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Section 3

CHECKOUT AND ADJUSTMENT

6.1. TEST EQUIPMENT

The following test equipment is required to
calibrate the generator:

6.1.1. AC voltmeter 0-150-300 Volt ranges
(+ 2 % accuracy)

6.1.2. mAs meter (max. inherent resistance
25 OHM)

6.1.3. VOM
6.1.4. Oscilloscope (storage type prefered)

6.2. PRELIMINARY SETUP

Before connecting power to the system, but
after all interconnections are made, check
and do the following setup.

6.2.1. Check that all connections are made
“properly, that all units are grounded, and
that all grounds are tied together.

~ 6.2.2. Check all internal plugs for proper
© seat.

.2.3. At the HT Transformer remove the marked
screw from the vent hole.
6.2.4. Disconnect leads 21/2 and 21/3 in the
~Power Module. ’

(No high tension can be switched on now)

,6:2.5. Jumper X with XS and XL at H.T. Trans-
« former (No filament of X-ray tube)

6.2.6. Turn all potentiometers on PCB8, PCB9,
vand if existing on PCB1O fully counterclock-
wise (Lowest tube filament current)

+2.7. Turn all potentiometers on PCB13 fully
clockwise (max. Tube Limit Device settings)

_$6.2.8. On PCB30 program the X-ray tubes to
~“the corresponding Technique Selector positions..

EXAMPLE: Fig., 6.2.8. Programmer PCB30

6.2.9, Programm as indicated on the Tube PCBs

max. kv- /%

high speed anode rotation (jumper "H")—
L//w‘max. fil. limitation for fractional
focal spot (jumper “FF")

PCB8 for Tube I
PCBS for Tube II
PCB10O for Tube III

_FIG. 6.2.9. PCB8

6.2.10. The control is wired in such a way
that Fluoroscopy can only be done with the
/small focus.
" -For Fluoroscopy with the large focus remove
jumper "1" on PCB2.

6.2.11. The control is wired in such a way
/ that the spotfilm exposure is released by
means of the footswitch.

., For automatic spotfilm exposures remove
/\ jumper "4" on PCB2.

6.2,12, Normally, Fluoroscopy is only possible
on technigque 1.
.,/ To provide all techniques for Fluoroscopy,
ygremove jumper "2" on PCB2 and jumper 15b25
to 15a23 (Plug Connector PCB15)

6.2.13. The control is wired in such a way
Vithat during Fluoroscopy the anode is rotating.

There is no rotaticn during Fluoroscopy when
 jumper "3" on PCB2 and also the jumper between
/\terminals 6/11 and 6/9 is removed.

6.2.14. The control is wired in such a way
that the rotor start supply voltage is 220 V.

If 110 V are required, remove jumper between
terminals 6/15 and 6/16 and jumper terminals
6/15 and 6/17.



6.2.15. Between terminal 2/10 and OV there is Three potentiometers are provided for each of

/ provided a trigger contact for spotfilm the six focal spots which are related to
~._ exposures. 6 sec, 0,4 sec and 0,02 sec (PCB 13,

If the spotfilm device does not contain this No. 1111-31).

contact, jumper 2/10 and 8/1 in the control. In the tube list you can find respective
combinations of mA and kV for the above
mentioned times for the tubes mostly in use.

i If any tube not shown in the Tube List is to
7. PRELIMINARY ADJUSTMENTS be installed, proceed as follows:

7.1. Measure the incoming line voltage across Refer to the tube rating chart and, for each
. tube and focal spot, determine the maximum
P Fuse FOl and MP permissible kV for any a ma step at exposure
&}/éjdﬂ[ Fuse F02 and MP times of 6 sec, 2 sec, 0,8 sec, 0,4 sec,
0,2 sec, 0,1 sec and 0,02 sec. Enter the
J/// Fuse FO3 and MP m2 and kV value in the attached chart. The
X mA step may be different for the various
It should be 220 V AC (min. 200 V, max. 250 V) exposure times but it must be selected so
s . that the associated kV value is lower than
7.2. On the Line Contactor Chassis connect ; ;
the voltmeter to test jack "MP" and test the highest permissible kV value.
2 " n
jack "200 v ac". 8.2. ADJUSTMENT OF THE DUAL TUBE LIMIT DEVICE

FOR TUBES WITH NORMAL ANODE SPEED ONLY

v 7.3. Turn the control ON and adjust the
V

ingle carbon brush at the upper coil of the
;[ﬁoj§éargac so that the meter reagg 200 V. 8.2.1. Select an exposure time of 6 sec.

Set the mA and the kV to those values you

7.4. Select: found for 6 sec.

Technique 1 . Adjust the corresponding potentiometer until

20C mA the red TUBE LIMIT lamp first goes out. Select

80 kv the next higher kV step. The lamp should go
Rad on, if not, slightly turn the potenticmeter

1 second counterclockwise.

large focal spot

PT - OFF

Normal speed rotation

//If“this is selected, the green lamp READY
should be on.

1.5. Check, whether the mA Selector stops ét
///each selected mA step. The lamp of the selected
mA Button is then illuminated.

7

/?ﬁring the motor run the yellow lamp
~~ NOT READY is on.

7.6. Vary the kV Fluoro. The motor driven
Variac should react.

V/ﬂ.7. Vary the mAs Selector, the green
lamp READY should go out for a short time.

heck that the motor driven Variac reacts

//7.8. Set the next programmed technigque.
C
if th v i ied. :
* the XV Rad is varied FIG. 8.2.1. PCBI3

v//4.9. Check that for all unprogrammed
technique settings the yellow "NOT READY"
and the red "TUBE LIMIT" lamps light.

7.10. If technique 6 (MAMMO) for mammography 8.2.2. Select an exposure time of 0,4 sec

\i\>is programmed, the kV Rad must be indicated
on the mA Meter within range 20 - 35 kV,.

Set the mA and the kV to those values you
found for 0,4 sec.

Adjust the corresponding potentiometer as
described in para 8.2.1.

8. ADJUSTMENT OF THE DUAL TUBE LIMIT DEVICE 8.2.3. Select an exposure time of 0,02 sec
\/ﬁ.l. NOTE: . Set the mA and the kV to those values you
Bé sure that limitation for max. kV, if neces- found for 0,02 sec.

sary for any tube, has been made and that Adjust the corresponding potentiometer as
respective jumpers "H" have been removed for described in para 8.2.1.

tubes with high speed operation. (PCBS8,9,10)
) The aforementioned adjustments have to be

carried out for every focal spot.

Eigentum der Firma PICKER
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ATTENTION:

When the Tube Limit Device has been set for
some tube, not shown in the Tube List, check

as follows:

Set timer to 0,1 sec and the mA to the
mA step you found for 0,1 sec.

Slowly increase the kV until the red TUBE LIMIT
lamp goes out. Enter highest kV value which can
'still be set in the attached chart.

chart.

Repeat the measurements for 0,2 sec, 0,8 sec
and 2 sec.

Compare the figures obtained in this way for
0,1 sec, 0,2 sec, 0,8 sec and 2,0 sec with
the nominal values. Since the load curves of
the various manufacturers differ from each
other, minor deviations from the nominal
value can be expected.

e
8.3. ADJUSTMENT OF THE DUAL TUBE LIMIT DEVICE

FOR TUBES WITH HIGH ANODE SPEED ONLY

8.3.1. Set the Anode Speed Selector to
position "H".

Select an exposure time of 6 sec.

Set the mA and the kV to those values you
found for 6 sec at high anode speed.

V////ﬂajust the corresponding potentiometer until
: the red TUBE LIMIT lamp first goes out.

Select the next higher kV step. The lamp
should go on, if not, slightly turn the
potentiometer counterclockwise.

8.3.2, Select an exposure time of 0,4 sec

Set the mA and the kV to those values you
found for 0,4 sec at high anode speed.

y///;;;ust the corresponding potentiometer as

described in para 8.3.1.

8.3.3. Select an exposure time of 0,02 sec

Set the mA and the kV to those values you
found for 0,02 sec at high anode speed.

just the corresponding potentiometer as
described in para 8.3.1.

The aforementioned adjustments have to be
carried out for every focal spot.

ATTENTION:

en the Tube Limit Device has been set for
Ssome tube not shown in the Tube List, check
as follows: .

Set timer to 0,1 sec and the mA to the maA

step you found for 0,1 sec at high anode
speed. Slowly increase the kV until the

red TUBE LIMIT lamp goes on. Enter the highest
kV value which can still be set in the
attached chart.

Repéat these measurements for 0,2 sec; 0,8 sec
apd 2 sec.

Compare the figures obtained in this way for
0,1 sec; 0,2 sec; 0,8 sec; and 2,0 sec with
the nominal values. Since the load curves of
the various manufacturers differ from each
other, minor deviations from the nominal
value can be expected.

8.3.4. For adjustment of normal anode speed
of this tube, find the load data for normal
speed out of the Tube List or the attached
chart.

Set the Anode Speed Selector to position "N".

Select an exposure time of 6 sec

Set mA and corresponding kV. Adjust potentio-

ter P21 on PCB13 until the red TUBE LIMIT
lamp first goes out. Select the next higher
kV step. The lamp should go on, if not,
slightly turn the potentiometer counterclock-
wise,

Select an exposure time of 0,4 sec

Set"the mA and corresponding kV. Adjust
otentiometer P22 on PCB13 until the red

TUBE LIMIT lamp first goes out. Select the

next higher kV step. The lamp should go on,

if not,slightly turn the potentiometer counter-

clockwise.

Select an exposure time of 0,02 sec

Set the mA and corresponding kV. Adjust
entiometer P23 on PCB13 until the red
///%§§£ LIMIT lamp first goes out. Select the
next higher kV step. The lamp should go on,

if not, slightly turn the potentiometer
counterclockwise.

The adjustments described in para 8.3.4. are

pre~adjustments. They are applicable to one
focal spot only and must be checked for all

o r focal spots and re-adjusted in such a
ay that overload is always indicated by the

red lamp. That means a subsequent adjustment
can only be done towards the lower load
ratings. (Adjust potentiometer in counter-
clockwise direction).

8.4. ADJUSTMENT OF THE DUAL TUBE LIMIT DEVICE
FOR TUBES WITH NORMAL AND HIGH ANODE SPEED

irst adjust the tubes with high anode speed
as outlined in para 8.3.

ext adjust for tubes with normal anode speed
as described in para 8.2.

9. CHECKOUT OF INTERNAL ROTOR STARTER

9.1. Select technique 1 (FLUORO SF)

9.2, Connect a voltmeter (300 V AC) to test
jack "3" and test jack "OV" on the Testing
Panel.

Depress pushbutton "S2" on PCB2 (upper PB)
and check that voltmeter indicates approx.
220 V for 1,3 sec and then drops to approx.
40 - 50 V AC (running voltage).
Adjust running voltage with R23A.

R22 R21A

R23A
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9.3. Connect the Vvoltmeter to test jacks "1"
and "2" and check that voltmeter indicates
110 V = 200 V during the start period.
Adjust voltage with R21A.

9.4. Connect the voltmeter to test jacks "1"
and "3" and check that voltmeter indicates

6 V - 7 V after start period.

Adjust voltage with R22.

9.5. The start period is adjusted to 1,3 sec.
in the factory. If a time of 2 sec is required
adjust P1 on PCB2. The time can be checked

by a scope or electrical counter across test
jacks "START DELAY" and "OV" on the Testing

Panel.
ATTENTION:

The voltage is approx. 120 V AC during the
start period.

-

9.6. If Fluoro is done with anode rotation
the start period is approx. 0,15 sec.

NOTE:

Fluoro can be initiated with pushbutton
"S1" on PCB2.

9.7. The measurements descriied under 9.1.
through 9.5, are to be done for all other
connected tubes. .
The voltage required in 9.3. should never be
below 110 V.

The voltage required in 9.4. should never be
below 6 V.

10. TIMER CHECKOUT

10.1. Select: technique 1 and 1 second.

10.2. Connect the oscilloscope to jack
"EXP. TIME" and jack "OV" on the Testing
Panel.

The boltage should be + 24 V during the
exposure (before and after the exposure the

voltage is + 9 V).

A

M

Oscilloscope settings: )
O
Horizontal sweep rate: 0,2 sec/div
Vertical: 10 Volts/div
Trigger: positive mode

10.3. Make a no load exposure by depressing
the pushbutton "S2" on PCB2. :

10.4. Check that the exposure time is 1 second.

10.5. Check that the lamp X-RAY ON 1lights
for about 1 second.

NOTE:

After the exposure time the lamp is still

on for about 0,10 sec. so that short exposure
times can also be indicated.

10.6. Check the exposure time at 3 seconds.

11, PRE-HEATING OF E _LARGE FOCA
OING FLUORO ON THE_SMALL FOCAL SPOT ONLY

'//fi.l. Remove the provisional jumpers between
X and XS and XL. ¥

\

///II}Z. Connect the leads 21/2 and 21/3 in the
Power Module to their proper place.

.3TVSet all potentiometers for the space
charge compensation on the PCB's 8, 9, 10 to
mid position.

7
1.4. Disable the mA Stabilizer by means of
the switch "S31" on the Testing Panel

(position "OFF").
11.5. Remove fuse F32 (the lamp CIRCUIT
BREAKER goes on).

/// 11.6. Select: Technique 1

: Small focal spot

80 kV - Fluoro
Fluoro timer to 4 min.

/' Turn the control ON.

WARNING:

DURING THE FOLLOWING PROCEDURES WEAR
FLUOROSCOPIC GLOVES AND APRON AND TAKE
PRECAUTIONS TO AVOID EXPOSURE TO THE
X~-RADIATION FAILURE TO COMPLY WITH THE
FOREGOING MAY CAUSE SERIOUS OR FATAL BODILY
INJURIES TO THE OPERATOR OR OTHER PERSONS
IN THE SURROUNDING AREA.

11.7. Switch on fluoroscopy with the push-
button "S1" on PCB2 and set slider on R37A
and R37B in such a manner that the needle

of the mA Meter in the control just deflects
(less than 0,10 mA).

NOTE:

Mgving the slider upwards means higher -
reheating current.

X

11.8. Insert fuse F32.

12. FLUOROSCOPIC , STANDBY FILAMENT

Technique 1 (tube 1)
Small focal spot

80 kV - Fluoro

Fluoro timer to 4 min.
mA Stabilizer "OFF"
20 mA

75 kV Rad

12.1, Select:

12.2. Depress the Fluoro Pushbutton "S1" on
PCB2 and adjust the corresponding Fluoro
potentiometer (tube I, small focal spot) on
PCB9 until the mA Meter indicates 3 mA.

\ 12.3. Select the large focal spot and adjust
‘" with the corresponding Fluoro potentiometer
(tube I, large focal spot) on PCB8 until the
Meter indicates 3 mA.
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o G G TimER CHGEARE T e
- s 1. Potentiometer 5P2 is not used. It should be turned fully
counterclockwise.

2. Potentiometer 5P3, adjust::gi of long time range
It has to be adjusted at seconde exposure time.

Oscilloscope: horiz.: 0,8 sec/div.
vert. : 10 V/div.
- trigger: exterrnal, positive

Trigger signal: 5TP4 (start pulse)
Chan. 1 input : 5TP7 (stop pulse)
‘ +22V

STOP Putse

T ov
&HEIt———s

T "\adjusted with 5p3

3. Oscilloscope: horiz.: 1 ms/div.
vert. : 10 V/div.
trigger: external, positive

Trigger signal: 5TP4 (start pulse)
Chan. 1 input : 5TP1 (Timer-synchr., Memory-output)

| - -
| I it o4V
! . Q

g R

% ® 5

L)
,L f o
p—— 6.2 ns —

3a) Set 5Pl fully counterclockwise

. —~ 2 — =1l ~ y & v
3b) Sclect cxp. time 5 ms and makce an exposurc with low ma

and low kV.

3c) 2djust point A by means of 5P4.
Point & is the R-C-Timer stcp signal.
This point must be approx. in the middle betweén the
two shown synchronous pulses.

The stop pulse occurs at the beginning of the next
synchronous pulse, -

3d) By means of 5P1 adjust 6,2 ms.

3e) Check at 2 ms, 5 ms ... 32 m3, that the R-C-Timer stop signal
always is hetween two pulses.
The R-C-Timer stop signa wll’ not always occur in the
middle between two Qyncqrono pulses, but there should
be a safety distance betvcen the synchroncu$ pulces.
If necessary, correct with 524, .
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REV!SIO?NS

these parts are marked in the manual.

This page contains corrections of mistakes
which are not performed there. To avoid wrong informations

Before wusing the manual it is-strongly recommended to
check whether all mistakes are really marked.

in the manual text

Installation Manual GX 600 X-Ray Generator PG 61:T

Revision No. 1 Sept. 72 Revision
Page 16 Page 21

11.5. Remove Fuse F32 | [20.1.10.
'~ Make provisional jumper
from 2a20 (plug connector ,
on PCB2) to test jack "OV",

11.8. Insert fuse F32
Remove jumper 2a20.

No. 2 Oct. 72

Remove the leads from

#l5 (—-24V) to 14b9 at 14b9
(PCB Chassis)

17b13 to plug 35bl at

35bl female -

(PCB Chassis)
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8.3.4. For adjustment of normal anode speed
of this tube, find the load data for normal
speed out of the Tube List or the attached

AT TION:

when tWe Tube Limit Device has been set for

some tulg, not shown in the Tube List, check chart.
as followg: Set the Anode Speed Selector to position A",
Set timer ¥ 0,1 sec and the mA to the
mA step you¥ound for 0,1 sec. Select an exposure time of 6 sec
Slowly increaNe the kV until the red TUBE LIMIT , ,
lamp goes out.\gEnter highest kV value which can Set mA and correspondlgg kv. Adjust gftentio-
still be set inMthe attached chart. meter P21 on PCB13 until the red T PIMIT
chart ///’lamp first goes out. Select the ngft higher

- kV step. The lamp should go on, not,
Repeat the measureMents for 0,2 sec, 0,8 sec slightly turn the potentiometegfcounterclock-
and 2 sec. wise.
Compare the figures oNtained ir this way for
0,1 sec, 0,2 sec, 0,8 §c and 2,0 sec with Select ap exposure time of fF,4 sec
the nominal values. Sin¥¢ the load curves of - y .. .
the various manufacturerd\ differ from each Set” the mA and correspogffing kV. Adjust
other, minor deviations fNgm the nominal . otentiometer P22 on PgF13 until the red
value can be expected. TUBE LIMIT lamp firstgfioes out. Select the

next higher kV step.4flhe lamp should go on,

if not,slightly tu
clockwise.

the potentiometer counter-

8.3. ADJUSTMENT OF THE DUAL BE LIMIT DEVICE
FOR TUBES WITH HIGH ANODE SPEER ONLY

Select an exposyfe time of 0,02 sec

8.3.1. Set the Anode Speed SelecNor to

3 3 " "
position "HT. Set the mA angdf corresponding kV. Adjust
petentiometgff P23 on PCB13 until the red
UBE LIMIT#famp first goes out. Select the
next hig kV step. The lamp should go on,
if not, ightly turn the potentiometer
countegfflockwise.,

The gffjustments described in para 8.3.4. are
pregfdjustments. They are applicable to one
fofhl spot only and must be checked for all
offier focal spots and re-adjusted in such a
ay that overload is always indicated by the
red lamp. That means a subsequent adjustment
can only be done towards the lower load
ratings. (Adjust potentiometer in counter-

Select an exposure time of 6 sec.

Set the mA and the kV to those values Wu
found for 6 sec at high anode speed.

/ﬁajust the corresponding potentiometer untX
u/ the red TUBE LIMIT lamp first goes out.

Select the next higher kV step. The lamp
should go on, if not, slightly turn the
potentiometer counterclockwise.

7.

8.3.2. Select an exposure time of 0,4 sec

] clockwise direction).
Set the M Qe kV to those values you A , T — " ’ S —
found for 0,4 sec 4 ~V=P-MISV-Y=YS \ :
- FOR TUBES WITH NORMAL AND HIGH ANODE SPEED

Sgggizbzgeigorzingngl?g potentiometer as irst adjust the tubes with high anode speec
P U ay outlined in para 8.3.

8.3.3. Select an exposure time of 0,02 se Nex® adjust for tubes with normal anode speed

as d&gcribed in para 8.2.

Set the mA and the kV to those values ygfi
found for 0,02 sec at high anode speeg
djust the corresponding potentiometg
described in para 8.3.1.

as

9. CHECKOUR OF INTERNAL ROTOR STARTER

The aforementioned adjustments hagffe to be
carried out for every focal spoj

9.1, Select Yechnique 1 (FLUORO SF)

9.2, Connect a\voltmeter (300 V AC) to test

ATTENTION:
jack "3" and te¥t jack "OV" on the Testing

When the Tube Limit Devicgffhas been set for
'/SOme tube not shown in E Tube List, check

t as follows: "I and check that vol®geter indicates approx.
Set timer to 0,1 secglnd the mA to the ma ‘ sgfza§£?ps £ approx.

step you found for §,1 sec at high anode
speed. Slowly incyffase the kV until the

red TUBE LIMIT l1gffp goes on. Enter the highest
kV value which gfn still be set in the
attached char

Repeat thesgffmeasurements for 0,2 sec; 0,8 sec
and 2 sec.

. /Compare j#le figures obtained in this way for

L/ 0,1 sec 0,2 sec; 0,8 sec; and 2,0 sec with
the ngffinal values. Since the load curves of
the yMrious manufacturers differ from each
ot , minor deviations from the nominal
viffue can be expected.

/ ‘ v
R23A R22 R21A

Eigentum der Firma PICKER
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filament for the small and the large focal ong enough to get exact reading on the

»
j>( 12.4. Select tube II and adjust the standby b///%B.B. Select: 300 mA anc arn exposure time

/

spot with the corresponding potentiometers voltmeter during the exposure.
“ on PCB9.
NOTE: CAUTION:
ngyw : ; NOT OVERLOAD THE 7TUBE. IF NECESSARY,
The Fluoro Pushbutton "S1" on PCB2 is working k//ixr;o H1GH SPEED MODE

on all techniques fox all two or three tubes.
12.3. Select tube III and adjust the standby L///;aflo. Make exposure and read the voltzge
filament on PCB1lO. befcre ard during exposure and record:
/Mﬁl. Before exposureo?/a \'% L2 =
- ' During exposure/ § Q0 V 14 O

13. kV COMPENSATION y//?gggg: t2§3e$posure the voltage shculd ke

13.1. Pull out plug ' EXTERN. mA METER and V/gurinc the expcsure the voltage has to ke
connect a mAs meter instead of it. 179 V if the Line Resistors are properly
- - adjusted.

ATTENTION:
12.12, In case the voltage is more (less)

Maximum permissible inherent resistance of . fth 179 Volts, mcve the sliders on the
the meter: 25 OHM h/ﬁ,zigg Resistors RO11, RO12, RO13 towards the
left (right) end of the resistors until the

b}}aZ. Select: Tube II correct veltage is reached.
Large focal spot NOTE: T T T

75 kV Rad

20 mA it is not possible to get 179 Volts durlng N
the exposure the line resistance is more than

3 seconds 0,15 OHM per ghase.

13.3. Make exposure with the trigger switch " Please contact CMED.

b/pnd slowly turn potentiometer "20 - 100 mA"
(

PCB9, large focal spot) clockwise until the
mA Meter in the control reads 8 mA.

L//{§'4 Select: 100 mA and O,é\sec. 14. SPACE CHARGE COMPENSATION
N 471, Switch the mA Stabilizer OFF (831 on
13<5. Make exposure and watch mA Met in the 3
fontrol. It sgould read 8 mA, If neczgsary, > the Testing Panel). Select tube I,large focal
: A "eA- " spot, 300 mA, O,1 sec. Make an exposure at .
correct reading with potentiometer "20-100 mA". 45 a 125 kv d read the mAs.

y///é 6. Select. 300 mA and 0,4 sec. If.the mAs rises (falls) with increasing kv,
ke ex osure and turn potentiometer urn the potentiometer -Space Charge Compen-
150 - 400 mA" (PCB9, large focal spot) clock- " aation: on Be Board b (Tube 1, large focal
wise until the mAs meter reads 120 mAS. spot) clockwise (counterclockwise).
//43 .7. Connect a voltmeter (150 V AC) across NOTE:
d 31. .
stud 11 an By this adjustment, the tube current changes
that 30 mAs (0,1 sec x 300 mA) cannot be
precisely obtained. For this adjustment of
the Space Charge Compensation it is only
impcrtant that the mAs remain constant. The
re-calibration to precisely 30 mAs is done
subsequently.

15. mA CAI.IBRATION

15,1. The mA Stabilizer must be switched ~OFF .
15.2. Select: Tube I
S large focal spot
«//////// 75 kV Rad
100 mA
0,6 sec.

b///ﬁ;;e an exposure. The mA Meter in the control
should read 8 mA.

NOTE: _

R 1///;.@VE{\e mA Meter shows a lower (higher) reading,
: : turn the related potentiometer (tuke I, large
13.8. Switch the mA Stabilizer ON (S31) " focal spot, 20 - 100 mA) clockwise (counter-

clockwise) .

F1G. 13.7.

Eigentum der Firma PICKER
PROPERTY OF PICKER CORPORATION
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15.3. Select: Tube I
g Large focal spot
e 75 kV Rad
e 400 ma
0,1 sec

Make an exposure. The mAs meter should read
4C mhAs.,

Adjust with the related potentiometer (tube I,
large focal spot, 150 - 400 ma).
NOTE:

The potentiometers "150 - 400 maA" and
"500 - 800 mA" are much less sensitive than
the potentiPmeter “20 - 100 mA",
15.4. Select: Tube I
Large focal spot
75 kV Rad
o 60C mA

y/// 0,1 sec

_Make an exposure. The mAs meter should read

/ 60 mAs,

Adjust the reading with the related potentio-
meter (500 - 800 ma).

If lamp La2 on the printed circuit board 7
goes on during filament boost, the maximum

/
permissible filament current of 5,5 A has ‘Z
ﬁ been reached. If the jumper "FF" for max. ! L\‘q M¥ kW

4,7 A filament for the fractional focal spot

has been made on PCB8 (or 9 or 10),the lamp v . ﬁﬂ>"’7
already goes on at a maximum filament current” }OA

of approx. 4,7 A for the small focal Spot.

If the lamp glows just dimly, the filament

current may still be slightly increased.

N J—
15.5. Repeat-the adjustments 14 and 15 for
/ each X-ray tube and focal spot. For adjust-
| “~ment use the correspondingly marked potentio-
' meters cn PCBs 8, 9, 10,

16. CHECKOUT OF THE MA STABILIZER

16.1. Disconnect mAs meter. Plug in again
into the Testing Panel the plug EXTERN.
mAs~METER,

16.2. Switch the mA Stabilizer ON (s31)..

16.3. Select 20 mA, 75 kV, 3 sec. focus
at your discretion.

16.4. Make an exposure. mA Meter in the
control should read exactly 8 mA.

i6.5. Depress the Fluoro pushbutton S1 on PCB2
Testing Panel. The reading of the mA Meter
can be set with the Fluor mA Selector.

Select different Fluor kV and insure that
the mA reading is independent of kvV.

Eigentum der Firma PICKER
PROPERTY OF PICKER CORPORATION
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. CALIBRATION FOR GX 600 (per phone call to Fred Boldt - CMED)

Put P C B 15 on extender and jumper 15TP5 to ground
- place a good A.C. voltmeter across studs 11 and 31,
and set K.V. to 150 K.V.
(M.A. setting is irrelevant)
A.C. voltmeter should read 256 VAC - adjust 15P2 if necessary
(no load)
Remove jumper from 15TP5
Set control to 75 KV and 300 mA
A.C. Voltmeter should read 213 VAC no load - adjust with 15P3,
Load on AC volts should read 179 VAC (at 75 kV and 300 mA)






SECTION 4

PHOTOTIMER

18. GENERAL

The generator is equipped for the adaptation
of a Phototimer. A subsequent adaptation can
be easily carried out in the field.

The Phototimer is arranged to drive four
different Pickups. The Pickups can be connected
by means of plugs (Amphenol Series 91) inside
the control. So all presently existing Pickups
which are provided with this plug can be used.

With Phototimer the shortest exposure time
is 2 milliseconds.

Two types of Phototimer are available:

Type a) NON FALLING LOAD SYSTEM

The Computer in the Non Falling Load Photo-
timer calculates the maximum allowable mA
according to the ratings of the focal spot,
the kV-setting and the Backup Time.

This mA value becomes automatically selected
by the motor driven mA Selector and is kept
constant during the exposure.

The Phototimer determines the length of the
exposure during radiation and terminates it
after the correct film density is reached.
An excessive load is prevented by the Backup
Timer. Depending on the position of the
Density switch the Backup Time will be as
follows:

Density position 1 0,1 sec
Density position 2 - 5 0,6 sec
Density position 6 2 sec

These times always have to be chosen so that
there is enough space between the real exposure
time and the Backup Time.

The necessary margin between Backup Time and
exposure time reduces the effective use of the
tube rating. Therefore the non falling load
system can be recommended in conjunction with
powerful focal spots only.

Type b) FALLING LOAD SYSTEM

Falling load means that during an exposure the
mA becomes reduced according to the tube rating
‘while the kV are controlled to a constant
- value. In such a system any exposure time
corresponds to the maximum allowed load. Thus
takes full advantage of the capacity of a

scal spot. Independent of the exposure time

le tube cannot be overloaded.

So the Falling Load Phototimer is intended
to drive medium power focal spots.

PG 61:t

The mA reduction in the GX 600 Phototimer

is made in steps. The first step follows
after an exposure time tl of 0,3 sec or

0,5 sec resp. the second step after 1 sec.
The final termination (Backup Time) is fixed
for 3 sec.

The Computer calculates and selects the

max. mA step for the first time region. By
means of the Programming Leads the appropriate
mA steps to the second and third region are
then determined.

18.1 Non Falling Load Phototimer (Type a)

It consists of the following components:

PT Plug In Unit (operating panel)

PT Chassis containing the High Voltage Supply
for the multiplier tube, the Integrator
(PCB 26), the Pickup Selection Relays and the

cvontrol relay RE70.

Computer (PCB 17)

Density Setting (PCB 16)

Backup Time (PCB 18a)

PT Programmer (PCB 30) always installed in
the control.

Operating pushbuttons and switches:

Phototimer ON

Backup mAs
(Special program)

pushbutton § 751
pushbutton § 752

pushbutton § 759 - S 761 Field Selection for
three-field Pickup

Density Selection
and selection of
Backup Time 0,1 sec

switch S 763 Step 2,3,4,5 Density Selection
and selection of
Backup Time 0,6 sec

switch S 763 step 1

Density Selection
and selection of
Backup Time 2 sec

switch § 763 step 6

Density correction
5 steps with approx.
25 % density varia-
tion from step to
step, controlling
each of the density
settings.

switch § 762

The Pickups are selected with the Technique
Selector.

Eigentum der Firma PICKER



18.2. Falling Load Phototimer (Type b)

It consists of the following components:

PT Plug In Unit

PT Chassis containing the High Voltage

Supply for the multiplier tube, the Integrator
(PCB 26) as well as the Pickup Selection
Relays and a set of control relays.

Computer (PCB 17)
Density Setting (PCB 16)
Falling Load Control (PCB 18b)

PT Programmer (PCB 30) always installed in
the control.

PT kV Compensation Unit, 5 three phase
contactors with damping resistors.

Operating pushbuttons and switches:

Phototimer ON

Backup mAs
(Special program)
Field Selection
for three~-field
pickup

Density Selection
and selection. of
the time tl = 0,3
sec.

Density Selection
and selection of
the time tl = 0,5
sec.

Density Correction,

pushbutton S 751
pushbutton S 752

pushbutton s 759,58 760,
S 761

switch S 763 step 1,2,3

switch § 763 step 4,5,6

switch S 762

5 steps with approx.

25 % density varia-
tion from step to
step, controlling
each of the density
settings.

The Pickups are selected with the Technique
Selector.

19. INSTALLATION

19.1. If the generator is supplied complete
with phototimer, the following has to be done:

9.2. Connect the Pickups to the PT plugs
p//%2,43,44 or 45 on the PT Chassis.

19.2.

FIG.

19.3. Make jumpers on the programming field of
the PT Programmer (PCB 30) without a Program-
ming Strip in order to assign the PT plugs to
the respective Pickups, i. e. the respective
technique.

The jumper is to be made by means of the
Programming Leads between the jack "PICK UP"
and the jack "TECHNIQUE".

The correlation with PT Pickup and PT plug
is shown in the tables below:

Pickup location TECHNIQUE

SPOTFILM
TABLE BUCKY
WALL BUCKY
AUX. BUCKY
FILM CHANGER
MAMMO

VbW N

PT Plug PICKUP

42
43 wrhie
44 TpBLIE
45

= N W e

See example PCB 30.

19.4. CONNECTION OF THE PICKUP FIELD
SELECTION RELAYS (Bucky diaphragm).

i / button for the field selection 5760

’//f§.4.1. Iwo-Field Pickup (Bucky phototube

pickup 3247 M)

V/ég;nect the aperture relay to terminals 4/2

and 6/18 (OV) in the control.
Thereby, the following has been selected:
) The small pickup field when the mid-push-

U//gutton for the field selection S 760 on the

PT operating panel is depressed. The aperture
relay is energized.

is not

L//éa The large pickup field when the mid-push-~

epressed.

V/ige aperture relay is de-energized.

19.4.2. Three-Field Pickup

" The field selection relays have to be

connected as follows:

Conductor Pickup Control
Marking Field Terminal
I11/4 Common 6/18
II/3 Left 4/1

II/2 Center 4/2

II/1 Right 4/3

The Pickup Fields are then selected by means
of the Field Selection Pushbuttons (S 759,

S 760, s 761) as indicated by the symbols

on the pushbuttons.

Eigentum aer Firma PICKER
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20. PHOTOTIMER INSTALIATION IN DHE FIELD

20.1. NON-FALLING LOAD PT. (Type a)

20.1.1. Remove the blank cover from the front
panel of the generator by removing the four
nuts according to fig. 20.1.1.

Mount the PT Plug In Unit into the front
panel,

FIG. 20.1.1.

20.1.2, Mount the PT into the control cabinet.
see fig. 20.1.2.

FIG. 20.1.2.

20.1,.3. Insert plugs 32, 35, and 46 into the
marked sockets on the PCB Chassis.

20.1.4. Plug the PCBs 16, 17, and 18 into the
marked sockets on the PCB Chassis.

20.1.5. Plug the relay 12REl into the socket
on PCB 12.

20.1.6. Solder the shielded lead coming from
16a7 to switch S 762 Arm (on the PT Plug In
dnit)

20.1,7. Solder the shielded lead coming from
the PT Chassis to switch S§ 762 position + 1/2.

PG 61 :1

20.1.8. Solder the shields of the two leads
together.

20.1.9. Remove the jumpers from

17a22 to 17a24 (PCB Chassis)
12b3 to 12b7 (PCB Chassis)
S 31 to .5 (jack + 25 V on the Testing

Panel)

MKy
257(+ 24 V) to 14bT9 at Hbi1P
(PCB Chassis)
17b13 to Plug 35bl at 35bl female
(PCB Chassis)

20.1.10. Repove the leads from
/5 jHe 7

20.1.11., Behind the front panel remove the
jumper which connects the kV scale illumina-
tion (upper lamps) to the mAs scale illumina-
tion (lower lamps).

20.1.12, Connect the Pickups as described in
para 19.

20. 2. FALLING LOAD PT (Type b)
~

20.2,1. Follow the instructions for the non
falling load type under para 20.1. and
additionally consider the following:

20.2.2,., Mount the kV Compensation Unit into
the Power Module.

20.2,3. Disconnect the three leads P11, P2],
and P31 (which run to the H.T. Transformer)
from the upper terminals of the contactor
RESO2 and connect them to the upper terminals
of the contactor RES 713 in the same order,

Connect the free leads P11, P21, and P31 which
come from the contactor RES 714 to the upper
terminals of RESO2 in the same order.

20.2.4. In the Power Module connect the control
leads which come from the ‘kV COMPENSATION
UNIT" as follows:

Lead Terminal
21/1 to 21/1
21/5 21/5
21/6 21/6
21/7 21/7
21/8 21/8
21/15 21/15

20.2.5. In the control cabinet connect the
control leads coming from the PT Chassis
as follows:

Lead Terminal
3/14 to 3/14

3/15 3/15

3/16 3/16 !
3/17 3/17

6/11 6/11

6/14 6/14

6/18 6/18

20.2.6 From the contactor RES 18 terminal D
(the lower left terminal) disconnect the
cable shoe to which are crimped two leads and
insolate it.

20.2.7. Connect the Pickup as described in
para 19.2.
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21. ADJUSTMENT AND CALIBRATION

NOTE:

Precondition for the phototimer operation is
that the Tube Limit Device is properly adjusted
for all focal spots of the connected X-ray
tubes.

21.1. PROGRAMMING

,,4///’51.1.1. Non Falling Load Phototimer

Assign the Pickups to the respective 6
techniques as described in 19.3.

For limitation of the max. tube current
(see tube rating chart), on PCB30 a jumper
has to be made for each focal spot from the
jack marked with a thick ring to the jack
indicating the respective tube current

(see example PCB30).

21.1.2. Falling Load Phototimer

The program for the falling load is fixed
for each of the six focal spots on the PT
Programmer (PCB30). To this end, place the
Programming Strips, which must exactly
correspond to the tube and the focal spot,
onto the two guide pins of the respective-
programming fields.

Jumper all connections indicated by lines on
the Programming Strips using the Programming
Leads.

(see example PCB30).

Assign the Pickups to the respective 6
techniques as described in 19.3.
CAUTION:

TUBES FOR WHICH NO PROGRAMMING STRIPS ARE
AVAILABLE CAN ONLY BE PROGRAMMED BY INSTRUC-
TIONS FROM THE FACTORY.

21.2. ADJUSTMENT OF THE FILM DENSITY

Six density positions (switch S 763) are
available. Each of these positions can be
associated to one or several Pickups as
desired. They serve to compensate for
different film and screen combinations etc.

The adjustment of each density position has

to be done by means of a press wood phantom
preferrably under such conditions as are

later requested for the exposure (kV, distance,
grid, screens, and cassettes).

NOTE:

The photo-multiplier tubes will not be stable
on supply voltages above 950 V.

Set the supply voltage as low as possible
with the Density Potentiometer 16P1. through
16P6.

Clockwise rotation results in lower supply
voltage (i.e. more density).

Set the voltage at the Dynode Potentiometers
as high as possible.

Counterclockwise rotation results in a higher
voltage (i.e. more density).

If a density position is to be associated
to several Pickups, adjust in the following
order:

1) adjustment for Spotfilm Devices
2) adjustment for Buckys

NOTE:

Clockwise rotation of the Density and Dynode
Potentiometers results in more density.

21.3. ADJUSTMENT ON SPOTFILM DEVICES

21.3.1. Select technique 1 FLUORO/SF.

21.3.2. Pull out plug EXT. MAS-METER on the
Test Panel and connect an mAs-meter.

21.3.3. Set Density Correction Switch S 762
to position "N".

21.3.4. Align press wood phantom on the center
of the selected pickup field and run the
collimator to a field size of 20 cm x 20 cm.

21.3.5. Make an exposure without Phototimer
at 120 kV with proper film density.

Because of the reaction time of the PT (0,002 sec)

use a phantom which results in an exposure
time of at least 0,01 sec.

Repeat the exposure at 50 kV and increase
mAs to reach the samé film density.
(approx. mAs x 32)

Record the required mAs value.

Make sure instructions given in 21.3.10 are
observed.

21.3.6. Switch Phototimer ON.

21.3.7. Select density position intended to
be used for spotfilm.

21.3.8. Pre-set potentiometer 16P7 to approx.
mid-position.

21.3.9. If using the Multifilmer or Magna-
filmer and exposure without grid are required,
move the grid out of the radiation beam.

If only exposures with grid are required, leave
the grid in the radiation beam and set the
respective compensating potentiometer to full
counterclockwise position. (Refer to instruc-
tion manual of the corresponding spotfilm
device).

21.3.10. Select 4 on 1 mode of the cassette
on the spotfilm device.

21.3.11. Set the Dynode Potentiometer on the

respective photo-multiplier tube to approx.
1/4 of the slider path in clockwise direction.

21.3.12. Make an exposure and adjust the
potentiometer 16P.L.in such a manner that
approx. the same mAs value is obtained as on
exposures without phototimer (21.3.5).

Because of the reaction time of about 0,002 sec
the exposure time should at least be 0,01 sec.
If necessary, use a thicker phantom and repeat
measurements as outlined in 21.3.5.

21.3,13. Adjust the same film density at
approx. 120 kV as at 50 kV by means of poten-
tiometer 16P7 (Density Compensation).

Clockwise rotation results in altogether more
density, namely a strong increase in density at
120 kV and a slight increase in density at

50 kV.

NOTE:

If at 120 kV it is impossible to correct the
film density with the potentiometer 16P7 to the
same value as at 50 kV (lighter films at 120 kV),
remove diode 30D62. Thereby the Density
Compensation (16P7) is disabled.

Eigentum der Firma PICKER
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If necessary, correct the density at 50 kV with
Density Potentiometer 16P1,

21.3.14. If the adjustment has been done
without grid, as indicated in 21.3.9. the

grid must be moved into the radiation beam

and the proper density must then be re-adjusted
with the respective compensating potentiometer
in the spotfilm device.

21.3.15. Select the full field mode on the
spotfilm device and readjust the proper
density with the compensating potentiometer
in the spotfilm device.

Refer to instruction manual of the corresponding
spotfilm device.

21.3.16. If multi-field Pickups are used,
the remaining fields have to be adjusted
with the associated Dynode Potentiometers,

21.4. ADJUSTMENT ON BUCKYS

21.4.1. Select technique 2 (BUCKY)

21.4.2. Pull out plug EXT. MAS ‘METER on the
TESTING PANEL and connect a mAs meter.

21.4.3. Set Density Correction Switch (S 762)
to position "N",

21,.4.4. Depress relevant Field Pushbutton in
case of three or two field Pickup.

21.4.5. Align press wood phantom on the center
of the selected pickup field and run the
collimator to a field size of 20 cm x 20 cm.

21.4.6. Make an exposure without Phototimer
at 70 kV with proper film density.

Record the reguired mAs value.

Because of the reaction time of the PT (0,002 sec)
use a phantom which results in an exposure time
of at least 0,01 sec.

21.4.7. Switch Phototimer “ON*
21.4.8. Select density position 1.

21.4.9. If density position 1 (16P1l) is already
used for spotfilm exposures and should also be
used for bucky work, make an exposure and
adjust the dynode potentiometer of the resp.
photo-multiplier tube in such a manner, that
the same mAs value is obtained as indicated in
21.4.6. Also refer to 21.4.12 through 21.4.14.

21.4.10. If density position 1 (16P1l) is
provided for bucky work only, set dynode
potentiometer on the respective photo-multiplier
tube to approx. 1/4 of the slider path in
clockwise direction.

21.4.11. Make an exposure and adjust potentio-
meter 16P1 in such a manner that almost the
same mAs value is obtained as on exposure
without PT 21.4.6.

Because of the reaction time of about 0,002 sec,
the exposure time should at least be 0,01 sec.
If necessary, use a thicker phantom and repeat
the measurements as outlined in 21.4.6.

1.4.12. Check for proper film density and
2adjust if necessary.

21.4.13. If multi-field phototimer pickups
are used, the remaining fields have to be
adjusted with the associated Dynode Potentiometers.

21.4.14. Proceed accordingly for all other
density positions in use.

PG 61:1

NOTE:

The mAs values quoted for the adjustment

are guide lines. The proper density can only
be adjusted in cooperation with the doctor
according to his request.

21.5. BACKUP mAs

When actuating this pushbutton, the Photo-
timer operates without Falling Load.

The max., mAs and the Backup Time are freely
selectable with the mAs~Selector (time
selector).

The Computer (PCB 17) calculates the mA for
100 § tube load at the selected Backup Time
and the selected kV.

If the max. required mAs for an exposure are
known and set with the mAs~Selector, the
shortest exposure time for operation with
Phototimer is obtained.

To calculate only 90 % tube load when the
Backup mAs pushbutton is operated, jumper
17b7 to 17b8.

If only 80 % tube load are requested, jumper
17b7 to 17b6.

21.6, ADJUSTMENT OF THE MP R -
TIMER IS INSTALLED IN THE FIELD

The prerequisite for this adjustment is a
properly adjusted Tube Limit Device. Proceed
according to the following order:

21.6.1. Select tube.
21,6.2. Select large focal spot.

21.6.3. Program max. mA limitation for 600 ma
on the PT Programmer (PCB3o) for selected
tube and focus.

See example PCB30.

21.6.4. Set the Anode Speed Selector (S 21)
to "H" (high speed).

21.6.5. Select 0,5 sec with mAs Selector.

21.6.6. Find out of the tube rating chart
the max. load for the selected focal spot
at 0,5 sec.

21.6.7. Starting out from this load, calculate
according to any mA step the related kV using
the following formula:

Example: The load at 0,5 sec is 70 kW

70 kW _
Too oA = 117 kv

21.6.8. Depress pushbutton Phototimer ON
and pushbutton BACKUP mAs.

21.6.9. Set 17P1 in such a manner that the
mA Selector switches over from the selected
mA step (600 mA in the example) to the next
lower mA step (500 mA) at the calculated

kV (117 kV in the example) when the kV Selector

is turned upwards.
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SECTION 5

REFERENCE DATA GX 600

Tube Lists for Dual Tube Limit Adjustment
Tube Limit Device Calibration Lists
High Tension Transformer Load Curve
25 V and 15 V Supply PCB 21
Surge Surpressor PCB 28
Programmer PCB 30

Schematic GX 600

Logic Circuit PCB 2

Logic Circuit

Transformers

kV Selector Drive PCB 15
Circuit Breaker PCB 19

kV Selector Drive

Circuit Breaker

24 V Power Supply PCB 1

24 V Power Supply

Timer PCB 5

Core Memory PCB 6

Impuls Transformer PCB 25
Fluoro Signal PCB 23

Timer

mA Stabilizer PCB 7

mA Stabilizer

Tube PCB 8, 9, 10

Tube Board

Tube Limit Power Supply PCB 11
Tube Limit PCB 12
Potentiometer PCB 13

Dual Tube Limit Device

mA Selector Drive PCB 14

mA Selector with Falling Load
mA Selector without Falling Load
Illumination

H.T. Generator

Line Contactor Chassis

19" Unit

mA Selector

Selector PCBs

Control Part

Control Panel

SCR Power Contactor

mA Meter Protection






R R
- b '. B E:; . 4

f“~J“TT*?‘F-€D”§§vumo«E

ATy ARt L ]

330 - t g

!
et

LD 1KY 42

{

(n dic mil Ziffera4bis? beveithndion [eiber,

Litzen von 25(m Lun

‘7~

£

loten







woa iy roesy s0p IN-'420§ N ! l
wion 04opy 1090 | — - mee S ———
Fﬁ w - MN P — ‘ »@w 2L NMW “sdng deg quoeg fog | an-puy ™
IN-Buyney L T N0 vt I 2L Moy iam x 1 —
“iN- PO suioy Boy X 4
) - qoisgoN JdWVN13dS3 266% waruDIROIgOWISI 4 Bunyeqioeg L 4 €
wsamuabiuoy gowqy jun | gowqy 90 gowgog X \
zm_._..<z _ZDI_I__ HEBW9 N39INIOH x ¢
un}yonaila 1
£ ae—:zetmﬁ :m:u-n = n N
Ao T
AO LogE
. o o " P °- o Py o ®- o o &
NN
SNA
[*]
oA : AO
A an
. .Y®é®¢ 107
ZEY €67 €| Sef 9t <Lt ?®x7®é
LR
—J =z ul
73] V2] Zz
.r m TY@.: - (o} o
x x Nv
1 o . © 3
< < 9 |
L Q
. . GEA
2] L w
1297¢ < >
S S R R 9207
o~ [ %062 w r.lr (2}
) ) G W ~15eQ)
VISLS
——>>—<< ——d %
€062 8494¢e LQ%E id LDYE
8 | L | 9 | s | 14 ] € | z | )







Ol ‘6 '8 931403ua1yoy

- e AT 3 T
GIS- €211 Vetemrentinty 7y e :
i HBWO <

0l '6'8 Qyvo8 39n! HINMIid v
s

?»

Sorsoowg | WY gL az o ag awm] wBneceg meg - - . g .
we <3 X —_—ca »
gne 33 3 s 8 v s3 2%
BBW > » @ IS 8 o= S
11W11 3801 208 % % LiW 38nL WAV¥O0Hd Ld 8 8 3 33 o8
Z)nyYOs4s0iIqN W. <3 W ZynyIsisbaIqn jowopnosbuniysijag W W > >3 W.w
= —4
s 4 R 3 4 A \ b \ a
9104 5Z0¢. 299 7P 9@ 59.920@ WY g 90 (i@ 0@ lilg LP@ 6P SC@lidgSidg 8igdldg lid £24 014 619 sta
moano 804 90 -LHYHH -— ® [ REO!
MSZ |
s { SH L 34
A% OO ¢ o) 10) e s | _JO] |_JO| L_JO] oA -y d
AMSE ¢ o - 3 o ~ = >
R

x ] bl x p.r} Pl p} o -} o ps] o n o p.e] o] R Py p.r] N
ROR 0B 13 AR IR 2R (Z JR (B R (B 9B B g% 2 9R 18 g0 S
bl
. 3 FS
297 €97 gioY oZOY 610 70 "o uo €19 uq 6d 719 €0 ua 10
AD re
B0
a4 Lz
i
#8307
2%6 w_oaH LI @ (1874
E €3y ] LET] 3y ]
sa 10 9a z¢a
: T3y 63y
t)
4 “on WM é . _ ! nﬁo wm : _ mm
B 4:_9H (=] m A= 20 (=] o za
A R F ]
13 I &
A% MO -3

ASZ*







]
—{+ 101150 —f—
C1 R2
T '
|l O
i . 29074
! .
- ,I "7 | HRE
| fro| o E 3
N gl |33
(- { 3 z- g (o
[ | [~ D4 \I')
. CBS%OOOSi D1
] ' Fs ”
H%H
Karte 23
BOARD 23
i
X -
: PICKER[2reeschins
T X ' ROENTGEN GMBH | 'Y
> I Pbma8 | Ob.AbmaB | Unt. Abmod Réntgenwerk FLUORO. SIGNAL PCB
_2 3 X Bearbeitung FreimaBtoleranzen 4992 ESPELKAMP
il X Tag | Nome | MaBstad 7-1
'g 1 X Werkstolf Beard. 15 572 M‘ Zeichng.-Nr.
E ;:m And-Nr.| Tag Bearh. | Gepr. z::r" A PR llOAq/ 1123 - 38







-

1 { 2 3
. \ . '
Zeichn.-Nr. weifd aufgedruckt

4 " o LI

BA2Y ~
‘ W - e &
: o2 @7 =
X3 1

- @

o [ wr_
fr7_tox '
pe_tox]

+
&)
x

a
R%9 221K

s T4
—
b d 3 « 6 Lol
‘?‘ 2 P TB - T2 On
T | e 470 8 \ 3 ‘3
8|
- o -
g= o 4

-+ —
c2 ct
c
220CwF 2200 pf
— »
1NLILB
P4 ™ [ & +

[
~
.
6 =
c8 ufF p—
-

:O
<
®
x
101150

A1008
(33

b

: + z —fax ok i
e ﬁ'E i ,
N HEBEBBBEBBAB| |° H_BBRBBBBBBEB
5 19
Karte 15 B
d BOARD 15 | j

O 8 250 C800 Si

~g : 7 X Benennung - .
30 T PIC!(E‘? KV-Regulierung
s8s |5 « ROENTGEN GMBH -
5'%’ D X Podmal | Ob AbmoS | Unt Abmal Rontgenwerk KV SELECTOR DRIVE
gi ef 5: 3 x Beorbestung FreimoBlekcanzen 4992 ESPELKAMP Madstar 1.1
3 55 ii § H Xi . ! Tog | Nome Modell-Nr
E $ g ;:'% P x . Werkstoff 8eort ' 10 2.72 Wnmnra ]| Zoctng -He
§§i§§: L4 And e | Teg Boord. | Gepr. ’ ’ Gepr 1959 " 1 1 23 - 24
~s AE 25 . N T R Norm -
QE §,§ \;: gg Ooerhicte . Sach -Ne. Gos Ersots fur vem







| 2 : 3 I

Zelchnungsnummer weifl oufgedruckt

—n-g
¢”¢”¢¢””¢”f>”i”¢”¢”¢”¢”¢”§”¢”*”¢”*@i”i”gi@i” o
S T

"3 | OOOOOOOOOOOOOOODOOOOODOD

& Il o 1123 - 21

. -
s1 4T s2 Q"W
D70 @ e
- _¢¢~ 33333 a
o ~
[=] o
[
(%)

-—-(ID—-—G——{:D—

(2]
238

PN

b1
O
g

BLE0 666060606

@@@@@@@QQ@@Q

L EES
HHI.
m
E
EEra=y
5£ﬁ¢

BBBBBHBBBBBﬂR& SEEEEREEEEE
13 13

=

Karte 2
BOARD 2

PP

14
-

nnnnnnnnn

PICKER| Stcuerkreis

" e oHBH | LOGIC CIRCUIT

Pasma, . 0b Abmas . Un! Abm
ooooooooooo FremmaBtoteranzen 4992 ESPELKAMP Mchs-ad

Tog Nome
Beart 117 3 71| Hawnria | 2
eor

" 1123- 21







o ryr - T —
1 EE $ | * 1 € 1 2 i s
- T =T o e =
1A-§ MN——b....... AL gy e P s
X B [N ‘e -
i ) aner ks e | :....v.,.ﬁ P I
nsrd . . .
H0LII T3S - Y | o0 naoinsos et P
i3IYOM - YW -
YN igandid :
——
008 =15UDsL 13Q 1HOHIUI ZRS
. et nd
- L]
mT|| zaig wr
3+ NDEL - visy
—— - s RA YN
on el 1414
s
wr — e
. yive o2 R3r AR:
—— 0 iSH € E
S b 1
woos
aisy
mO» MOR Mo np Ny » » b
Z¥e 29 35® e s oz = €
+B—— F L »h .‘—n
- th)» ¢ J(l L] \m - 9|.| " u
- - ‘oot
s | L]
Ji5y
- g
3EEE6EEGBE &5
g 8 3 § 8 5 sE g2 L 2 SNESEEEEESEET £55 mmwwwmnnnnnn Iz 225222 2232332% 2222222
R 5 ° = > 2 53 z = CIZSERERLTERY EF0 SegZXIRRARIE 2 s2a%ee 23230232 z2zscan
_ LY ¥
_ # \lﬁJ _ _ F :: :Q :,_ _ “ il
14 Fars o ° \ o
* ] {3 [1] &
R EA N Pl LLOLIE DAL A LU IULLL LT ol A s KAl RS
x T N & = - £t 3 3 3 - 2 NISALLEESRSENRRTT| W IcrLItESSURAFEL] N t ¢ . ¢
2 2 sage .W oy care ¥ o *
o e H.. [ ¢ o ® 3 o _n.an ¢
g
*
g g > sage { i * oy 205 ’
13 [ ] s 3 * & 9 v L
W.. 3 3 j ot e 2 :J f- v
o L] Fl H ob t o»w_ —n of T,
L 1 4 2 o W &u
Ngle dglo gl
: [}
10-1d ue -uv
50 <63 S Cov
oiq - -
ua-a3 2z €0 2332 @-w  F2T32
- x> 90- ) > > o 98 - Sv > > o
6403 ~ 90 - 53 e g - Tx2R2
(4-53 50-93 v - g
93- 13 70-£3 €d - 2v
13- 13 \a- 1) @-iv
Su3dnnt SHIIWAC Sy3dnnd
uandn.g uaydng uaydng
. . , i y = ot S - - e it J— ~, P T : -







Lo

| B I c | D

Zeichnungsnummer wei aufgedruckt

o Nr 1114-21 o

-+

R18 R 28
3] 2,24F p— €23 2,2uF
T13 R27 123

2
E“j
]

¥ x>
o n
w ~
o =
o
[<]
[
*
n
o
—
~
0 2
Il L
:le
(=]
[«
b
~4
i
0 lo
~N N
w0 N

on R 20 _TI5
(4
B125 50
ceoo Y
100 F 100 F 100 F
100 v f— — 100V pe -4 100Y —
ct cH c2

IEEEEREEREEE
] 9 -
i
6 :'Orlumal‘ MaBsiab: Werkstoft: :
eranzen: \
5 1:1
4 3
Palmat Abmatt 2 Werk far Rénlgentechnik
Frvemy e e und Elektronik TUBE LIMIT POWER
“figche 4297 e 1) o8 Ry
el i EsPELkamP-MTTWALD | S JPPLY
N- Nr. Nome - M
O.232 Jeichrung is! unscr Ergen- rag Name Modetl Nr.:

TR gt ot [s_[23 2 68l cpd  AE .
iAol ool LIE NPT U0 1114-21.
rechisgrse’s. Goselz gegen un-  Wormgepr. :
lavter:n Weltbowerd 8.G. B) Goe (’) Ersatz fir: ] [







wea ey e ) ..J 4 m. _ N
- - iuuxﬁ g bo; | ey {
wm MN—P W beyror L] L r
N HIPON dwoy | anu | - “ R Arl'ndmilb.ﬁ,
() QT SR TT .:i.s..:;_ [P e ,...7!.:--7..44.‘.! -
O S AR
4 wiamuabiuoy gowey 1 | gowsy a0 | gowpng H i i ’ uayasab ayyiy
>.Enm_.u3cm3m_w0>bmum& A7T HBWO N3oIN3oN) T S S T S I M3IA 901 a1p uabab a::mwom_cm_o
AN LA TTE ) T T ] S A A e NN IO MIIA WOL108 W21s4noug :
Survusuag ' 4 { o udyasab 31)11g aip vabab
9EOSNZ 8IS Caser o : e %
i 1 1% 3 o 090 .60
L) ~ <3 k3
W0l M 2 |DU.. * 9 \« . (178 %] n . o s”Lon”mo
) % oMy, 4 Chahnh
AYZ-
@ %s My, {F
o8¢ dW
“ 0 ” M .d@ l2 bl
3N 2 - i > 23"
o< 1
€l ~
R id ——+ : Sl VY A2
T %0 .. : ~
P I
mQK @) i . g
b ] " ——— w / N
Zm... +Ted L or . Ty k
. 0 ' , S 6
290 Y “ L3y Lm ] LIs{ ]2 -
E ’
€1 v
{0
AO ! AL . ’ !
@l/ - L > za)
198€ 1a
4
__T]TA’ ¢ .
5 3 , MD "
2 1 3y
£
¢d - : L ¥0S ¢
' ’ 1o : g
3@
A AN L s, >
Y Lé | ¥
1949 L e 3 2 «w
T <] 5 v 2
. - S
& i 0 [+]
23 R ] : 24
o A4
S
o~
2 9 Z ol
. € onﬁ J J . ~A00Z
[« 3 — . - -
fe © g8 23y s 010 |
[e} A9Z+ hed
§< Mt ozol Q1053y 4o
948 (1Q0” uaoy Lagg
? ] Z | 9 | g [ ’ | £ 1 2 |







Zeichnungsnr, weifd gufgedruckt

1123-37 0

ot 3| =
_Fb
E

K

i
@
o~
@Eq

R32 10K

R3IL L7TK

= i
—-{R'll. 130 l»—

- —J—025
GER un

390
€8 015uF

.'Q Lat
n'ls [R5 20 | @SCM

iy —

c
"~
q R70

EE] -
-l
108 4,7%K

- 01%

1 l l S L '{E"‘._'_?" By I
'

2% 47K
—{r37 ax |- —fre3s
=38 330

k-]

19 470K

BBBBBBBBBBB BBB%BBBﬂBB
{ .

1
i

st slralbor

sier Ergeatum

"

{Urbedorrechisgese!s, Guselz gegen

Jode Vorswtahogung, Vo ~ertung oder
wnioeleren Wetthewerd 86 8/

Mitedyng zn dritte Pe
wnd wud gocschich n

w tse Zerchnung

Karte 7
'BOARD 7 , 9
- INGILR ' .
' ]
7 X Benennung
e x PICKBR| mA-Stabilisator
ROENTGEN GMBH
3 -
[} : . Padmod | Oo Abma8 | Uni Aokl Rontgenwerk MA STA Bl L' Z E R
3 x Beardetung FremaBtoleranten 4932 ESPELKAMP Madatar 1:1
2 X ) . Teg Neme Modell-Nr
P x WorkstoH Boort |3 3 721 %un.ious ] 20erng e
W - dod-Ne | Top. Becrb | Gepr ’ Gepr | - ”’3 ! 11 23 - 37
Qoerfache . . . Norm
N ~ Sach -Nr E Gos Ersats ter vom







> ist strafdar

~ertung oder

itte P.

Oiese Zehnung 1t unser Ergentum

Jede Vervieltaitigung, v

Mittedung an

1 | 2 i 3 J

Zeichnungsnr. weil3 aufgedruckt
' \

RY 4,7 tm—érs)ll- —m— \
kY, —EEE}—- °”D- — - 1123-23
01—

e o
m

RE] RE® 116 "7
03 aad

23— X
Do
o Y ¢ é
- 21 3
g
RE?2 RES 3
D24 @
o 2% 47
E— D30 D20 CD
s )
p2T

ELCEELCEEE:

O BCYes W
O - 2N 3906 Kartes Geddchtnis
—cx— 1N4148

Q B 250C800Si

BOARD 6 CORE MEMCRY

(tirheberrechtgeselz, Geselz gagen
unlouteren Weltbewerb BG B) -

und wird gerichtich v,

| ICKER| " ¢e
SENTGEN GMBH Gedachtnis
PoBmal . Ob Aomal ' Unt. Abmad Réntgenwerk CORE MEMORY
Beardeitung FreimaBStoleranzen 4992 ESPELKAMP Mebitad
] Tag i Nome Modell-Nr
Werksiott Beord , 26 172 | 'sey o | Zoichag -Nr X
And -Nr Teg Beard. Gepr. Gepr |. . | " 4(14 g ! 1 123 - 23
/3 l
Norm
Sach -Nr Ges Ersotz for f vom







- ~ e m R ~ [ g € z B 0
“n i e e e I 3
A-9- €200, e Lo S
o
T .. !
L2 e R o ) Sonvoe ey P e e bes ey " « "
nmoaBiuiy Powvs o | pheay W0 prmy ¥ .
hm<&__n_Unw;I.whn“AOOU e — T o s e san sa s
: e | HANIMA| . D - - M ~ wii—o" )a(.(unllo_ _R—u._lé_
- WII((J(EIO ' \\H tdl—o ? vld : _
v RS RV ESN = i
H - '
009 ¥ 1007009 XISNVXL s [~ oyizs . il . ek .
b= C =" iy
$eEsa3 £L¢5835 [~ oy - T ——o
iows aaOxa (o) munm 258 sRgLS%e o [ ogin— " vhte— !
TuI01QD JOWINDSBUNIUINSE LW Qaiiag 1ag - L3 o os b — mm»l.o R .Wuuxlb N
LU L] e . [ ogh—o =" i
28 22 gee - ° - "ty < thid—o i
SIXAR=D AF& oS o — | ——09 wo._IL- H
o Y= 0 4YW———0 84—
_ o — m*lo @hid —o
BEF P2 3. | 258 . o4 - o 491 ——ou :
IO Ty e o FUE= R “
FITESID llWOan‘_- : ns o - 20vAW [ mk&m . i
o N W(W - %3 u 3 F o LNy
ummmmtml mmztrumu HU oate ° o “S.GMHOL- &(n“lo- ;
= ° b~ 61 'vW—o Zlvw—o
LD ° - flovw—o 81 4—o
71 oo {~ ELNYW———0 0 Bwyw———on !
80133735 IMiL 3 uDMmuaY ey 0 - i —o :m|qo
[1C]14 LR oun - ysds——ou Uy — o u
~ ° prahm 83—
- -—0
ou “hn lelez Sy ———o &
° - Mh« —° 5w|od
aaig ° on LA oa v —2—4
° F rvi—o "s—o
° I~ SINYN—C 79T —C
A=
£3 ) J
33 N 7 TV
£3 M F e
~a nae h . . W o o o/-u °
Ma e » vg— %
2 L o oolo e ° vo— o
1ogg oo | T e J.m._[} / us
7 A AR s 7 7 7 7 7 7 - zoee—or s s2ee] o —ov ° :
re Il T ¢ L = - - = - ° 2 7 o bR 3% i
e e ] ¢ 3 N 5 N 5 N U €0 —o( 3 20— wvwnu 1 T ° x/o.lll 29
gz R = g % - ~ “ - - - Ws—g s 9 g —0~ !
LAY h A i
mili | PO PR | PO PR PO S ,ﬁw o e V
I soee 3 J 4133 - !
R {
H ._ _ ? ﬁ M _ AZHR A2 A I sote—2d o to 2 1agg o i
ol s o I~ ows a
- 7 o
ot €S B
I i == Ul e — v Py
vo..8) y iy _ % - €174
I - N S - ey L
) [ N im e ol 7191 FITC) I~ &5 oy
// J = 6
N = 1214
) H oz A w reing O
t~ s 1 1 ) ) “r
L) tym nl,(I kL) Sivm I¥m L I v P 34l [354a)
wow—— L1 71 171 L1 1] [1 |
Moot gle s s o mu/o.u sie & [ upl 50 010 o g7
- 4
P \Wn ° e o o N. © e ghe o Rlte R E.u..’oa# mOo’ niy 2.3»- o €d
3dS /1o plio wolfo ° \u ° ° \o [ 3 W 3 \o © \ M giot—ot ¥ o ona-“mu
. ° 3 q L]
N w10
M i el 5 T T R R | o o ued v
T T T ° $ ! 2 ° -4 h
aze b mML 1 .w i T3 m h gip1—o! — un 4] B ¥0133735 - v
3oz 3 z : 33 m_ mm m 33 - g0 ——2d o o2 sz BINOM - v
ERE RE  £r B 23 o8B 33wk 83 mm L
(CUN Y [ Ly [ (N [ S 164 T T LA amsh_n T T .m_ h
& 23 g ] gy e ¢ ow
Hh S IN0INKIIL 2o 8 s £ e 53gs 28 g g i
S & Mt e Ty
. Syw h ¢
. < fLLL I\
[ ] -
© !
e )
3 x 1 gzon |l gorfl sorftsor o | L on Y3LIN -
@ N % ™

“y e £ - — ] e g e g e







wir A gentum
¢ Verwertung odes

st strofhar

et gesels, Ueser? gegen

-, [ 3 | 4
4 g g & Org $3 123-22 3 0 8 r¢ $3
; ' ~ &1 L3 : ; 3 o% m 3
: s T oaml|]] s ¢ i cim
(4 C
H N 32 : . 22
n ~ Jw! n
P1 |[ P2 |P3 P& |[ P5 P6 |[ P7 [P8] P9 | [P0
4705 4702 || 2K 1K 22K 4708 4705 2K 1K 2,2K
— _]
RE 5 ¢05 M
AZ 421 D-80-116 -
RE l. fur max 47AHeizung brucken
FOR “MAX LIAFIL-JUMPER
1 @ FF ®
AZ 421 D-80-116 | 'D4
R3
10052
a7 2
[
gs %5 RE 3
< n < n
m . m 2 1
E———— [ 3 - 0 1!
c % : % 2 AZ 421 D-‘elo-ne
: 3 i a
$& 3 .
) g RE 2;1
ES 2 g
o
T 8 : é
- °S 332 3 AZ 421 D-80-116 '
3 - E »
S5 “ 3 = D2 D3
v o v
I
v T Zz RE 1 Fur Karte 8 Kodierung a13
. D1 Fur Karte 9 Kodierung 615
Fur Karte!O Kodierurga}
AZ 421 D-80-116 ¢ FOR BOARD 8 KEY a1}
0 FOR BOARD 9 KEY g5
FOR BOARD IO KEY a2)
b ——3 D6
D7)} ew—e——
——)}- D8
. —-—D- DS
| HHHBEHBEBHEB| I \HHHBEBHHEHHEBH
3!
Fur Karte 8 Kodierung al3
Karte 8,9,10 FOR BOARD 8 KEY all
£ BOARD 8,9,10 Fur Karte 9 Kodierung a5
FOR BOARD 9 KEY ails !
Fur Karte 10 Kodierung a 23 -
D1 -D5 1N&4OOS FOR BOARD 10 KEY a2l
D6 - D9 I1N414LE
b x Benennung
T ————IPICKER|“RShrenkarte
- X ROEN
g N , Fabimah 0> Apmal ° Un+ Abmok Rontgenwerk TUBE PCB
f 3 X Bearbeitung FreimaBloleronzen 4992 ESPELKAMP Mafstap 7T
s I X Teg Narme Moce! Nr
E: . X Werkstofl Beart 209 T Fuanasia] Zecheg e
S [ 0007 aX 3 1 _Mara
c At Ti: Ae: o Geor Gep- t. T i 1“23 - 22
e 2 g3,
S2ch -Ne Ges £rsatz fur vem







o

1 T 2 I 3 T %
Zeichnungsnummer weifl aufgedruckt
\ ‘3
A O 1111-35 O
)
.
- c c3
2 W5 47nF 47nF 2 W5
<270 }R1 rR2 {7270 l._
20394 E=-D1 D2—= [ZD39
. 2 WSl i 2N3053 12
1awsy, A30S3ie |12 S |2 Y2 WS/
rR9 -{ 150 5o st » o o
[ 150 . g.:n §.n ] 85 o3 RI0
— o | |o o |l —
o
- oo 2|3 woopr HBHE oo
T3 — ] 70/80V l T lra —o
- GD6,2%35 GD6,2x%35
— 20 v’ — — 20 & L
[Te]
¢ A z + 2 Tr.2
U — ™
a
O : O
ZKB 420/070 - 01 PF @.\’ ZKB 4207070 -01PF
oder OR 5 oder OR
ZKB 420/07 -PF 3-~319, 327 wm ZKB 420/07-PF 3-318, 327
S .
INSOSI._@_QS ] o] IN5054
. ° R14 GD65x30 L N GD6,5730 RIS
3 7/5 5°¢, 7/S XA
- o). fe)
8 7 6 5 4 3 2 .@
UrD o o) o) * Bal
— Karte 25
BOARD 25
€
Bei Anderungen 15-SK-524 beachten
. be A ‘.._&‘ a~d3 7 s hept Benannung .
L T Impulsubertrager
: ~ PICKER | MPULSTRANSFORMER
: o —— GMBH e
T {06~ |3 70| L=< .- L 08762, 1111-35
T Teg e"‘"”u.»(""“ 'J‘";u;-», Py ESPEL KA P ‘ g







" entum.

Drose 2eichnung ist unar
Jode Verviellstiigung, V

ag oder

1 | 2

Zeichn-Nr. weif3 aufgedruckt

— K _f—ne

e O
[

-

0C -e7ll

@‘é

+
=
R
-
w
880 € 2200 Si

n:
®
&)
=
D7

- BOARD 1

=
SCR2
RE 2 . R RE1
—& R) dme —
20
50 R4

1H4208

880 C 2200 S»

Karte 1

.

S

%
hd.

BBABBEBAABE.
) 9 7

Transistoren Tlund T4
T1 ohne Glimmerscheibe

340

Transistoren und Kuhlkorper

Y

a

~

m't Slllkonpcsté eingese‘tzt !(mit Paste emgestnchen, ) ‘

/st slrafdar

und wird geriehlbch verfoigt
{Urheberrechisgesets, Gesetz gegen
unfauteren Welldewerb 8.G.8}

Mittellung an dritte Pera.

" P - . | Beaennung
L < "",%!,fﬁ?, 24\ Versorgung
ROEN

: : PaSmas Ob Abma8 | Unt Abmad | = Rontgenwerk 2" V POWER SUPPLY
3 X Beardeitung FreimoBtoieranzen 4992 ESPELKAMP MoBstad 11
" M ] Tag Nome Modell-Nr M
: 13555 177872 %« Werkatolf Beart 13.2.7712 Konmnaf Ivchn;‘.m 11 23 - 20

And-Ar.| Tey Beard | Geor | ' :::; ;‘“ sl 949/

‘ Soch Nr Ges Ersotz Kir vom







]

——
w

——
o~

Zeichnungsnummer wei% autgedruckt

1123-25

o=

(@) GCES s 15
R2 S
300 6D 9x 40 ]—@

2N6 913 T
Schrittseite

01—

2N T2
Schrntiseite

6D 65415
ol ©
®u (3—re 300 6o 9xc0  |—€)
By
13 Te

J\C

[R62 33K

E
C]

R12 33k

ool
®L2 '—{ IN29074A

D8 T10 D2N5087
| ]

R16 15k

I

RS 47k

-

=

1Cov

R4S 22k

022uF

00V

BEBBBAABRES

Karte 14
BOARD14

() scvss
T 1N 4148

—{nsz s,mi——- R53 100k
- o @ |-
D17 L4 Lot =
C15 4 TnF
L] RE 2 TLF 100V z13 @'"
18 |l ,
b= ® 100V
P

4
mGzNSoav c
wF 100V
—fe o) — @5

2N5087 R 23
T

@ U @

220k

TTT

R33 15k

7,5k

s

__-__m 127 szscu

Bei Anderung 11-5K-522 beachten!

[T 2 ¢ Ueams - 14102400 Pl .

ES S Roha mA -Wahler
e e PICKER MA-SELECTOR DRIVE
ER : - 3 GMBH g

- [ — ket I 49011123 - 25

O Ang N Tag  Bean | Gepr [ JRGET Tmeess ESHELF ! e vom

Benapnr.y







! | 2 | 3 ] 4
Zeichnungsnummer weif3 aufgedruckt
o) 111-31 o
=9 NOo
R6 — 150 l-—-RS—flson - R3{ 5w }88 A~ D
Gt o b
2 Tz 10K 10K WK
re {v - o 10) 10 10
C1_‘ 22aF p—e SYAL P3 P2 P1 [B
- ; —
Ca:%li'”' }— R_z{ =t J_ 10 10K 10 K .
R 2)(0O ) (1O ) (10O
cef W} e o >
Té RiZ " 1Y 104 1o
R 10 10 10O
R1B{six - P9 Po P7
w1 ®
Ris—{ e - 1ok O\,
TS 6 B .
®E© (10 10
o }- AN o
- i
AZ 421-80-118 ‘ ‘
RE 1 (a] =
on 108 OR -
100 0 0
<eavs]}- D4 P18 P17 P16

+  100uF  TeV

c2

SEEEEEEEEEE

IEEREEEE

HHEH

Karte 13
BOARD 13

Achtung !

() Bedruckle Seiten der Winkelsteckfassung fur RE 1

mit /soiierplatten Pos. 36 und 37 mit UL-Kleber (Pliobond)

Pos 38 abgeklebt !

iometerkarte
POTENTIOME TER BOARD

}_Gi S S D b g beu:t 7“..“. 23 5.6%ws Berennung
$ : e B oqunsim et
3 SV VU [Pt Potent
FEBC N B PICKER
— i IR EETEE B GMR#
S _'_‘-..L.‘, T [ - LUGT Y b i [ “
1. D06 T Huane | e v :
: ; T wriy eemn Wentews b VT
L,Ld i And Nl Tag Bynv«wn'(r;- hea S ESHELF oy

08966, 1111 - 31

vum







I

J

Zeichnungsnummer wei3 aufgedruckt

7

A O 1111-30 o)
REoa - R - e -
= =]} D4 “ et LN
O @ O 6
1 [} @ HOUnce
YK
R2
Cor] aaur
.4
B 3
Ré RB R 25
b3 @’ 6 J R27 R26
- RS m
R3 c
e
R2— 10 2200 180
T":"
P2 D ro ro{) e
C 9128 5 5 ' R
€2t | Jor u 3‘—5} '”3
c? R23
—+ —
100 4 F
c1
o uf
R1 i
! [ ] WAy ¢ Dn
.
' 17 13
Karte 12 O Achtung!
BOARD 12 dedruckle Seit en der Winke! .»te%f'a:..sung
fur RET mit js0lierplatten Pos wumd #7 mit
JooKleber (Pliobond ) Pos #8 abgeklept
[ Fromal- Malstab: Werkateff:
foleranzon
5 . 11
4 ’.': 5;3 46 O"‘H‘l«,.."
31750 10 7 tfane PICKER GMBH Ub lastschut
" potmat Abmet 217067 129 1070 S Werk far Réntgentechnik ertastschu ZT
Oberfidens 116503 199 70| .| und E”“’:”: , karte
i ESPELK
] i | e e o] TUBE LIMIT BOARD
D:ese Zoschnung 1af unsa: Ergen- 709 73?"_ Hodell Nr :
tum. Jage Vervielldit.qung, Vear. Beard
Bee:bettung werlung oder Mitterlung an deitle ,”“' 9 9- 70 L et e
Per nl tbar wird 34 H -1 08 b” e
P b g et e T |987691111 - 30
rochisgesets, Geserr gegun un.  Wormgepr! i
louteren Wettbewerd 8 G. 8] “E;' ! Z/:/. Z @ Ersotz fir * " 30 vem 16 10 49







o 3853 S’l e PELE 2
-— ] @ o x| @
i Al | T R (22K}
o SN | S 2]
d o D13 T L2 — 1 'O
2 12K Rrax—15 O O
C5 [550r RS7 1 R —O 16 g;—@@-
o T P/ R10 .
Bl < o | L8 el O 7T i
2 DT T} o | —a !
4 621 Y22 C523 4 - o) o
sim - znaoasO _45_3%;}—-@—3 Dz-CD—D;Z
2 624 Qm T26) : R_l‘;{'z_sﬂ_ol._ﬁﬁﬂlf’
2 “N3053 & —m— RY7
i s g s T
) 07
e T Rﬁﬁ{ﬂ}— T ca_m R
REgLOK ] RETTR}— =028~ 3
RE8 129 8 O TSQHOQ _m_
Ty L ra— O Rl —@E)R2 B §Qm
Rﬂm—nnm RAGR—-[d
—@— R2g 1 p 2
R;{EE— 130 13 I° R27 % .
w20 0O 0O e aton ]l [ .
KET O g
LT3 {015 —@_. R33 &8
L — - R76 RO o &
RT7 R78 R37 - UT15 116 & 5
—22K}— —{68K}— —{:?—- k7 T
Digr— o SO R40 é S
@R —{6DE5x30 = - g =
] = oN
i RE ! smeme 32 ,’gMMl.oo.z W%F_ a4
o 3 é SQ ; [+ @ 5 BAY19 A R’i]_{@_
U & x|k , e B Tl
- ~
[j D | T () Ore —{Z2KJR46
8 ' —{ -
o0
| O'g R4T .
BRBBBBBBBBB_ BBBEU:\BBBBBB
2 ]
Karte 19
]
4T IN4148 BOARD 19 !
d BCYGS EYLL
O BSY 78 °F" Bcvesewm
O 2N 5087
- A " Bene et | ]
: AR\ B L E f Uberstromt-
: rfassungskarte
: Pl(gl:\plgﬁn CIRCUIT“BRFAKFR
N ImIgs :
2 . 3 . ] -
9872 |2%#5.72 SR 08163,. 111 - 34
poa N | Tag | St O ESPELF . by - ¢ 1111- 34 wm 2.2 70







@z
wZ| T
1
- . e
w2
oyl
N B LOlm
|3 . 2af ™
) iy
) &8l
&S|l |t
nasc——or i B
w00 ot [ - Q- 112t u) —— - WX
1 " ° 3 <~ gL —— . :m
tom-yor A § °§;i§
sopc o2 a0 L3896~ Sl ol Bl et X :wj
o 3 -
"
Sog( ~+—0 ° S ) O e ‘
= YOU-1-o% - w0t nogr-§~ tam o - feO—~ 2201 ——
rr— oo 3 - 03 €100~ «
~ H— zoscfo= et uast - 2w o= =01 701~
— |osc o2 .0 - extoe bl il |
B [T~ st ——on
M= &2 tvew
Hh— 97201 - e~ 8 .~ =
. o - P A
—  (af—0u [l > po- ) ¥
Hp— 9%w-o / 7 7
o o8 / ’ / o °
. .
i ] ° on / . ° ° -
b L o4 .
S || SEPTEY N~ % ! R §
o%t ! | p]
o 4 + “
2| ] ) ;.3
oa } | £ta [
H ° | H H
- on | { {
Hy ° x ol > w oo 2 o £ w H
> » e N g o %
20 2 8 3 N A H i
— wqec-0 L3 « a Gow " e s
204 S J L) J J 3l ) ~ £
U~ saseo TYVY 3 AN 1 € 2
os LR ww e z E x LI
. AR o 3 a -
- : H}— oo it RS < S |- o
o P A Ty oo e 5
1 ol 2 T8 ; 3 ~J H
M G241 ——01 3 &TH s | H ! « 2
= g “j e EEL - s
- H L1} N P .
P‘\, > 3 el “
P =D T
— ...zj
, =
n 4t [L¥] 145
N e
" o
q w
———— 10 rfou «
r8
_ oAl —ot
H ~Ig0r € rcﬂ/l'g‘—°
G o : S FEaa
- Sulfi=
p— oy
{— 2i1yi——of
B == NN
aTy — flgim—o %
E * it
TF e - [ aiinL $
T r- i 3y—o
1 [—ezeuio
. ™ b— Si. réll—o,
=
M tilHi—o
. ! i :mﬁm—ot
- ' VI r— citai5°
| ; 51 [~ dhu=—os
P . =S
g 4 M 539¢ P ty—0§
s EE— - }n._o
' : ® [~ a enful e
| H it oot
' N [Y24°1Y “%
; — % to- ° o
o ! 1 i B/ Hi—
i N 1o
: 8i{)——olt
H 8jtal—o
o = |
1. ——O |
! ©/6t i —o i
* ) _ gL
. < \. —————r—— 1~ 1
! = N & " T T b 1 T 1 T 1 T T T e =e H
: : -~ . of
o~ L -
is _—
[ 3
; | W N
ja— P-4 X
2 e
-+ —
| qT g
s ! s .
Lot
* |- 1
f s 8
= €
- . )
« i ] ] 7] I ) i w 1 [







- ~f

LA~ - MN:..A .

S . ] e R ey

A.. ‘,:A..x.a.l). e ’ Lot —
HOLIVINOD M3MOd HIS| ugmo n15imi0s - npsaa inrapina m . -3 L L sasw—y.
_.&..:.u.&._ucumwoc:.!.@u HINIIE : €% 500 90 € 1 330534 ~—

901 ONIwIQI0S IWL OINI LNd 18

ASAN daim dHL NOILIINNGD ¥ ONIIOI0S w0338
UIPIam  3sab LIsoI0T M

YD uIbUNIBY NP LISENW UG WG

—— . Y v s3u—

Vs

e L | o = vezas—
ﬂ 103 n 7 N
#iS

e90 : 9 oMy uabunid) waduNBARIG B Y e

o
o o UK.
3 oo
¥
O Ot inlds
PSMTE oy e
J @l
8
o
T
ELFFFEF

200 P IR ;10 B
-4 1)
LU ERE 8 oMY O @ ) e
s -1 — o3
M SRR TE- ~ 1] vig 3y, IM L~
Juwgoz = N oMy @ C SuWu et SRR
€015 [8Les i M0 ML —
— vusay
] n.lmj R
SZ uon O 8 30—
= Yas
I o
]

— . 0y
—9/7NdS

Tittas ——

3 (13 181 0l
sSousiy
WC L7 T
o °© o1 tOy
A il 1
ﬁo“«.wm © e Togp Ml
ag I UsH
mw _ ﬂ_ g 9053y
38 sviz AN e .
3 il 22 g%
F g3 2 A
-3 o o
2 8 00
:3®
. senL ]
2 2 ADLL (e
(] AL =
i o] anSﬂz ol u 2 $ Mm
1°7°97 sl lqulwsmuc ot g g8
3 44— w
1 | 1 Aﬂ ~o.w..:.llr B —+— 500 . wo
§ % a3 (ZCHENNC : v
5§ 53 " +—vow s z
12424 1212 3~mnotus
. a G afw T yo0
k= Hsy ~ =90Q
R S+ uwg .m
ant [ 3
L L &
I k>
£2 Ouvoe Mm ﬂ 102
€1gs L S0y e m
@\WM 3 Ao\?v )
—e
[ | £ i 9 § ¢







"93s z'0 ¥Ye3 °*08s 70’0 JO pes3sur +
91T (010)°] 6 009 U% o074 U 0% w 09 . XVYWYNZAQ
BS (0]0)¢) OL (0]0} 7 o 007¢ o'T 0% w 09 o« XYRNYNXT
69 00¢ o1l 00T ZL SL 970 0S w 09 ,,  XVWVYNXQ
06 oSt L8 00T SL 0% G’0 O8T w 05 w  XVRYNXQT
Of1 0S1 06 0ST 8¢S 001 L0 08T w OS5 . XVWUNXd
LL 009 8eT 002 vS 002 o't 081 | = w OS . XVWVUNAQ
121 009 of1 00¢€ 19 00¢ s’ 08T uw OG , XVWUYNXd
+011 009 06 009 LL 00?Z o'z 081 - a« 0§ . XVWUYNAQ
Z6 009 88 OO0b 09 002 o'e 09 - s 0S  XVWVUNZXQ
1L 009 00T 062 09 0ST ¢’1 09 w 06 W XVNUNXT™
901 (014 oL 0S¢ ZL 00T 0’1 09 - o« 0S , XVYWVNXQ
LTT 001 b8 001 v8 0S L'0 09 w OS5 . XVWUNXQ
08 001 A0} 0S 0S 0S G’‘o 09 w 0§ o  XVYWYNXQ
AV vu AN yw AN vw oW i ZH

395 200 235 4o 235 9 AN 44 SN304 101D3g on;._.
NOILYHEITVD 3JIA3Q LiWIT 3811 H3adWNL
Q}43MYd13] Zinydsisnliaqgn a¥2n4g
LA 108/008 XTsuexy ‘009 X9 igr7 3IgAL

31s17 - uaiyoy







*Das 2’0 pYe3x *0d8s zo’'0O jo vmwum.cw. +
T€T 001 A1 00T 8G 00T X €70 08T w 19 » XVWUNAQ
+0€ T 009 o1l 009 G8 002 o1 081 a (9 & XYRYNAQ
0SGT 009 00T | 009 08 00¢ 0'1 051 w 19 .  XJYWYNXd
kA 001 voT 00T 1T oS €70 0G1 w 19 ., XVUWVNAQ
L6 009 86 00¥% OL 00¢ 0'1 09 w 19 . XVYWUNAQ
8L 00T 88 TL 08 0% T'0 09 w 19 &  XYWYNXA
88 009 06 ole}7 oL 002 0’1 oS w 19 . XVYWYNAQ
96 GL 08 SL SL oS X €70 oS w 19 . XYWYNAQ
GZ1 00¢ S6 00¢ 06 00T 9‘0 081 w 09 . XYWYNXAQ
80T 009 | 9L 005 | 08 007 o1 08T " 09 . XYWYNXQ
REW “ReW Iy 1 009 8% (0]0)7 0'¢ 081 « 09 , Xeureukqg
AY vuw AY vw AN yu ¥puw gy zH
35 200 235 4o 359 AN 44 sndo4|  10}Dig - adky
NOLLYH8ITVD 33IA3C  LIWIT 3861 H2dWNE
SHI2MYDIZ  ZINYdsispliaqn aondg
z “.ww‘_m 108/008 XTsuelal ‘009 XO 1SA 38Nl 31517 - uaiyoy







. ) .nﬁmm Z'0 ¥3e3x °oes zo’'0o 3O peajsut +
001 0s¢ ozt oSt 98 00T 970 081 ¢T = 00¢ NOILYENQ ]
“Xew | -xew eVt 009 oot 00z 0'¢ 081 ¢r =~ 00Z NodIvdnd
90T 009 6L 009 €g 002 O*T 08T 7T <007  ROYIYand |
€Vl 009 76 009 86 002 0'¢ 09 ¢t - 00¢ Nouivand
00T  O%T STl 00T 09 ooT 570 09 ZT = 00¢ NOSIvEla
| b | .
TV 009 184 009 | SOT 002 072 05T —oT XT
Zo1 569 71009 SL 002 o'T o5T oT Xa
ozt 007 €6 002 06 00T - 970 05T oT Xa
ot 505 1oL 555108 002 0*T 0% OT X
BT —oor 0% O0E [ OTT 00T o' T 0% ot XA
86 | OST [ el | OST |96 <L 570 | 0% ot X~
AX _yuw AN yw AM vu xowW Juw ZH
235 20% 235 90 2959 an |39 sn>o4| = Jo0iDIg e - adAY .
NOILYYEITVD - 3DIA30 LIWIT 3ant - ¥3dWNe : T
| S1IIMYINT  Z}NYDSISDLIA4() . 9ydnug . -
€ G 108/008 XTsueil ‘009 X9 Igr 3gNL .

31S17 —uayoy' -







-

1dag
—._-,I Nﬁl mo—— CIN SUYd1dZ wur7 :'qipag
%915z ‘wnog - t
AN RCERLEE
: ‘wod 1|3
YA w
M .
AN : .
%0414 m
m
VA W04 'S|w
AN 3od4 46 wou
T
%od4 1ia
VA ——_—— |
A% -
M woqd Mg
m
VW HO4 S i~
AN "jo4 46 W_
. . n
A el
A
AM . . c
Y04 1o @
VN ‘W04 S |~
1S} 110S 1S| 110S 1G4 717108 1S1 710S 1S1 T110S 1S} 1108 1St 1108
TVALJV [03HISIO | vnLdv | a3Wis3a | wvnidv | a3ws3a | vniov | a3wis3aa | vniov | a3usae | twniov | aamsaa § o avauov | o3uisas
‘09S NO\O e =13 Pd ‘09S N~O 09S v.o "J9S m.o ‘29S8 N " 09S w

1S17 NOILYYH8IIVD 3DI1A30 LIWIN 38NL

3)13qDIYdI3 - Z}NYISISDLISGNUIIYOY -







”.m . \” Q.In__

NI OOl S170K ‘wied
LT Geay wnd R

o g.... x .eg,_&w;__.
. .....;Sd300 JAMND NO AVOT...
T uzom_ oi:xﬁo.r 63359;

s any it ﬂ.a. “83#..36..
A 3901 §1. TIVAIOA AuYIONS HHA.

i .a._:_i_ Eﬂ«e nu._u.

B uszpqumal
HUGDdS SR 310

tas L9l

Ii

" uuxamﬁ:.w
"QMORS - |-

e 4..2?0%65.%?:4.“&“%







1 2 3 A
A
]
] L}
8
— C1 470pF 4 L I
+
ot | + || c2
] D2 ' D3
{P - = 1000 F Z015— {5
g {20 ¥
~
] 5 2| g - + 100F C3{—
c & I @
o — I ®! 02 03 04 e5
Zeichn.-Nr_weiB aufgedruckt
D Karte 21
BOARD 21
E
7 X Beneanung
) X R':!&!ﬁﬁﬁ Versorgungskarte
-~ 2 X
sol 4 X PoBmo8 | Ob. Abmaf |- Unt. AbmaB Réntgenwerk 25V AND 15V SUPPLY
‘-’t: 3 X Bearbeitung FreimaBioleranzen 4992 ESPELKAMP Mabstab 77
; § 2 X Tog Name Modell-Nr.
%% 1 X Werkstoff 8e0rb. {11.7.772 | Knnnraa ] 20ichng-nr.
f: Wr. And.-Nr. Tog Bearbd. Gepr. Gepr. |~ T ":L - 1gq5/ 1 ] 23 - 27







: A
; .
L__ Zeichnungs - Nr. weifl aufgedruckt
I
|
Nur bei Betrieb
i o 111 - 40b o mit & Réhren
i FOR & TUBE
| OPERATION ONLY
8 [voR3 |vors vors””|
| [esore ) [Cesore_ ] T~
| Jvor2 | [vore | lvors | (O—I® »
i g50/6 ] [esoe ] [Cesoe ]
| | I I S 16
] (o B 15
(o1& 1
(o ® 1
c [ 12
250N.. .. 250N.. .. 250N..
U1 U2 u3 ués
Karte 28
BOARD 28
D
12 _ o o
c o
g s = = g =] S s
9 10 1 13 14 16 15 17
8 7 1 3
£
u3 ué U1 U2
5 6 2 4
7] X Benennung
= P":KGEﬁ Entstorkarte
- X ROENTGEN GM
I X PoBmaB Ob. AbmaB | Unt. AbmaB Rontgenwerk SU§RG g SEORE'RESSER
: 3 x Bearbeitung FreimaBtoleranzen 4992 ESPELKAMP BO r 4
g 2 X Tag Name Modell-Nr.
i X Werkstott Bearb. 16.5 71 | Fr. | Zeichng-Nr. A ﬁi’z ‘
z Nr. And-Nr.| Tag Bearb. | Gepr. Gepr. \8.6.7] ',‘32’ 11 ZLOb ’
\E‘ _Norm -

B Oberfiache







129

99Z-€Z11

T6v0

N Boaep

T £ ] 2 ]

ooy
o, |2461

(009 x9)

HINNWYHO0Yd

3}110¥131ww b0y

youty -0 | gowey sa

Sl

71

L2 KW

$940 s 4q

131019byem

0t qyvod
0 9jJoy

PINIPIBIND gram sswwnusbunuysiaz

@) O
99z - €211
B eTeE%E 0Thet ¢°eety
®°® ©°0® ©° e
© © © © © © © © © © © ©
© © © © © ©
-©@ © © © © ©
©® © © © © © mw
©<E@§ © @vawo. © @«m.w% ©
vwoos©@® vwoos @ vwioos ©)
vw003Q) vwoos(@ 1 vw003(©) DH
vwoos©) Yuos ©) vwoos©) MY
vwooy © vuooy ©) vwoos ©)
© @) @)
WS 1 97 1 WS 1
m u (] mm
© © © o © ©
© © © © © © |e
© © © o © ©
©@ © © © © ©
© © © o0 © ©
© © © © © ©
©., 0 ©0,0| ©,0
BOBC 906y dage

38Ny aiyoy

3g'88%s

B 1

—







; ‘ ,e:.:z - A
Govornams ommer | 9% ) enm Pt
w3008 Natery neest
ﬁm - mFNF fl.:b‘iu‘?,_ “
il ImEO o
009 XD/N0SZ1 7052170051 PR £
1097008 /0001 / 052170041 :m!:: HaMNdid 5 b o v R .
HOLVMIANI e Vo . (3@NL p,€) FLIVAILIV STHILIMS ¥ | € LInOVF
10}DI3UIS - m:uox TN [itesd 3 (7601 318YL YIA0) FLWALIOY STHILIMS L& " 2 LINIVT
Js (3601 318ve 83ANN) IFLVALLIY SIHILIMS 4" | 13XIVF

ﬂ.\.ﬂ | ;w | .‘..w n(ﬂ QO
v Ay 24 8y 8y

(2440y €) 16:3033g
(s40sYy>s1103q0 ) 1Bi130329
(3240ayds13u33un) 316130399

invyg
Sswag

.

v sanoyssosnyy  wapsem £ bunpaysieyjoyds ui
Ty sapioyssoayily wapsam 2 bunpazsaapoyss oy

4" 437I0yds0u I WIPIIM | bunjraysaaziogss u

WO0S21L 10528 10058 Xd 26404 AINO
000L10SZL100Ss XISNYYL 4any any

NOILYY3d0 59509 3INID
931439Quariamaqion 4Ny NN

. ASNV YL ~ N4 . ‘
o <
4suoyy - 2134 ‘ _
. vv €
> =
r-.. -~ T T 0T s5s
STYNIWYIL J0 INIWIINVHEY e .
bunupsoUDUSWWIM 23 FL_. = LT. e e e D
i 55 Y
'
— : ,
% B8O O@|@w Ty Y v
an o
5 @@ @ | [t h
=i i Z64
¢ ® @\ > '
©0 T ;
ucmNJl
i ied
W
€17 [¢v 3= ||a||L>YI»y v
737 [ov W 4 IM Vi@ A o
[117] [ .2 3
73] [8n —
60 . 12d
80 [y A y léwa
! k)
€V i N Ad
@ IMNI @N ucms+ 3
/\ wH v i
[Y 1] vs @ 44 gt | lig
X ns € t
( AQ as - .
/\ 9 s F !
. . {
- ty
[] | L 1 9 1 ] 1 9 _ T _ 3 J T







PR | A TR
LIEA-LL- LLLL 2L .
N EXY 1R el
1087008 /0001 XISNVHL " N B
009X (W)OSZL X ‘006t X L ) S g t . )
NOIDILOHd- HILIW YN Sty . =
ZInYossianysw | HE8 W9 ¥INIId ;
*
O N By ;

ON7 ONI¥3A10S 3HL OLNI Lnd 38
1SAW 3dIM 3HL NOHIINNOD Vv 9NI¥3Q10S 3IH0338

uapiam 3231536 uasolol
P yanp ulbunpay ap usssnw uIlol wiag

AINO  NOISHMIA 0001 XISNVYML - WOSZI 1Y

0087000t XISNYHL ~ WOSZL 13§ MU Bunuynysny \y
\ : K%
- —
I
oy |6/ | 89 wisz )
bt 08 ! 059 ——aq

! Y} By R
"N n e
®@ £00Is s v ¢z |] ezas
. +
* ® 750 5 = P
. esa L8Q b4
o
P) 2 .wau.o 2 €59 5
N on)e z
- o4 |
x & x N/
® |,ace ais »
i AL
- €50 l 1
_ = IR jm
_ U { U
- : 3
- o

C .
wnt St nie nse
A 05 AIIWQ . oc -t oos
- — h

\ | 9 1 S ! 1 9 | 3 | z | 1







o |

O

x
o
=3
-
©
x

7

R77 510K

I

)
_.-I R41 680 l—
cN O2uF
16
-}
R20 15K

-
')

. .
@)
z
]
Qo
b

REB 51K
R8I 22K
C12 O2puF

—C5 047pF
R18 4,7K
€20 0,22uF

®

ci3 0,22pF

O

1123- 36

D T e

@ zNQon 3 G @

o b s | 2 T

® " - S ™m
S

e el 5 =2 G,

s |l 2 | o)

033
=

3
-
—|Raz 510 ,L— -
«©
o

!
3
g
»
680
: O:
~ w

Q
3
g

5" R75 2K

10 g

o -|§L L
N
O BT
C18 43.F
I~ D23

C17 Q22uF -t —DFN.
RE9  20M {5 -

S

z

@)
>
R90O

Karte 5
BOARD S

Nur f0r SX e u TRAN-IX -1

atl

A Y R e

ot ;"
G RELK

(Karte wird crsetzt durch 1123-39)

3

- 1 -~

untauteren Wettbeweart

[ Drese Zeichnung rst bearb.: Kot am¥1.2 T2gepr.: - - Benennung

: SRR ’ " rimer

: I | PICKER imer .
1| 9481 | 21.8.92 |Kevnrs guantz. Gones gogen Werk fir Roniger ichoik =90







K\

TO:
FROM:
DATE:
SUBJECT:

PICKER'

ONE OF THE €17 COMPANIES

595 MINER ROAD .
CLEVELAND, OHIO 44143 T.S.G. No. 259 \

District & Zone Service Managers T S
J. E. Kemp - Technical Support Group

February 20, 1973
3791 H.S. Accelerator Voltage Requirements for 180 Herty

cc:  E. R. Jones G. Patser - T55-651 (PG257:1)
G. Deutsch < Ge 0'Conor, CMED
R. Witueki R. Freeman, CMED
A. Farbee, Dunleoe Co Bridyeman

DRS G=-257

It has recently been determined that in some low input voltage
configurations, the installation manual does not cover adequatelv
the necessary adjustments to achieve proper anode rotation speed

in the 180 Hertz High "Q" mode. Therefore, we are enclosing herein
(and also with each new 3791 shipped after February 1, 1973) a
voltage comparison chart for most x-rav tubes presently used in the
field. This chart supersedes Page 23 in manual T55-651 and should
be used during replacement calibration procedures of any high speed
x-ray tube where a 3791 is emploved. [t should also be used as i
hasta for recheeking currently Installed High "0" tubes during
routIne malntenance or service ealls.,

The installation manual T55-651 for the 3791 is under rovision
right now and will shortly be issued with the correct sot up voltages.
In the meantime, please inform all servicemen likelv to come in
contact with a High "Q" tube and 3791 combination to use the
enclosed chart and to not hesitate to call Technical Support if thev

have any questions. '

In a short time each district service manager will automatically
receive a Frahm Tachometer with which to check rotation speed of anv
questionable tube. It is not necessary nor recommended that vou

wait for the tachometer before proceeding with the recommendations
made herein. It is recommended, however, that a scope be used for
start voltage measurements for high "Q" tubes due to the short signal
duration on "Q" tubes and that the start to run Lime not be inereased
to allow the use of a voltmeter due to the additional heat introduced
into the housing by this method.

W
/sr
Encls.
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LRELIMINARY IRSTMIGTIONS AKD CAIL ALTBRPATTON

1.

(984

4.

Connect the blue lead on secondary of T5 to Terminal 7, regardless of
Input line voltage, All stare voltapes staced in the attached echart
arc based on thiy proel il':ln ary osten,

Mintmum speeds allowable, as checked with a Fralpg Tachometer, are:

60 = 4000 rpy
180 = 9000 piy

With the variow: ¢lassi leation sroups atated in (he chart, alwave
cheek stater roesic timee to be sure which tvpe is in your houeing.,

For Machlett cauivalents, uae appropriate class frouping according
to tube rating charts. '

CALTEBRATION PROCEDURT,

A.

B.

Test equipment reanired:
1. AC Voltmetoer (iron vone tyvpe preferved).,

2. Dual trace storage scope vith an "add" funer ion and abitjee
to invert one channe]. (For calthration of 0" statarg only,)

3. X10 scope probes - 2 required,

ROTY:
Voltages provided in chart are truce "RMG"M 46
read on an ivon vare voltmeler or an averace
voltape reading oy provided on a VOM or ViV,
Refer to correct colurn when cheeking stator

voltages.,
Load~0On Calihration

Nare

The follautng, ind (it ion: .'lm-lj,' to the "Load--op
Final Caliby mu' portion of the Y790 wigun
T55-651, Ilt“'lllllllH’ on pupe 14, The following
Lnstrm_tmn' are pennrul suidclines and are not
intended to replace any portion of the manoal,
Whenever the calihratrion nrocedure refors to a
stator adjustmout, refor te this suideline and
attachced chart oy correct voltaoes,

1. 60 60 1z LCallbrar ion should L performed with o 0-300 VAC iron vane
Voltn.otor (m' \’(hl/\’J\’ D) connceted b tween terminals Ti31-7 and

TB1-9 in the Totor drive unit,

o Start voltepe - 1y the fncomtn~ 1ine Voitare i et o

(Cent inued)






T.5.G. 259
Pg. 3

200 VAC and 240 VAC, sct RS to maximum (fully clockwise),
The minimum valtage that can be appliced is 200 vac, The
maxinum voltace ig 240 VAC. Tf the incoming line ig above

240 VAC, set RS for a start voltage of 240 VAC.
Above also applics to Rl for "0" stator 60 H7 start..

nore
The start to run Cime for 6017 wtare may e et ended
to allow a :';nt”i::f;x('tm‘y reading on the wneters Howover,
do not start the rotor more than once every 2 minutes
during calibration in order to allow sufliciont conling
time for the stator.

b. Run voltape = Adjust run voltage ag ocutlined in manun] » howeveor,
refer to the apprepriate column for correct run voltaee values.

LS_(_)_]I_/__(_Qﬂxr:}_tl_Qr) may be performed with an iron vane voltmeter
if start time ig sullicient to allow m accurate reading. If
the start time jg not sufficient, do nat inereaae Stavlh te ruon
time,  Tho (af TensIng: seope method should be nsed Ineanien Ulhere
Cime Ta not sulficienr ad for af | i'.(,lt,"'.'_:'",’“4",-"_,"‘””f_!"'"_f'

Scope Set=Up Procedure:

1. Horizontal Delflee Lion - 2MS/div,

2. Vertical Deflection - 10V/div.

3. Mode Selector - "Adg" function

4. Vertical Selector - AC voltaye

5. Invert one chanped

6. Adjust baseline to center reference of scope graticul o,

7. Trigger Seleetion - Line lock.

8. Conncel one X10 probe to TR1-7

9. Comncct the otho X109 probe to TB1-9

10. Conncet seape promd Lo staytor fround,

Refer to chart for correct start and run vollares.,  The following
typiecal scope waveformg indicate expectod voltaees.,
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X-RAY Tv3:=S
v [ o . o
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oo o SES| fgf 58 TZE3) gef SE | F | % 29 2L, | 22
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& < i = a, LR = X 2 S £ 3 = z =<5
% x <O SEQe <z ZZw| zx0u EX s Q= =k 3
= G 30 srZ=E 7> 38| gFz= zS g z zE ExE= 3]
wW/B | w/¢ = i - se B START | RUN
DU-140 18n 420, 60 - (See Note 2) (See Note 2) - 70 50 .5 - U.T. 9-12 RS R6 R7A 01
3" 18n 20 180 240 240 240 120 120 120 2.0 2.0 0.T. 8-11 R?7 R8 Tr A
(See Note 1) jAux. 7-10
PX-35 165 kJ. W 60 - (See Note 2) (See Note 2) - 70 50 .5 - U.T. 9-12 RS R6 R74 I1
3" l6n 3n 180 240 240 240 120 120 120 2.0 2.0 0.T. 8-11 R? R8 7r n B
(I2e Note 1) iAux. 7-10
DU-200 1800 200 60 - {See Note 2) (See Neze M) - 70 ple] 2.3 - - R5 R6 338 C c
[ 1800 a2 | 180 260 260 260 120 120 120 5.0 4.0 - R7 RS RI1 C1
PX-200 1600 00 60 - (See Note 2) (See Note 221 - 70 ¢ ] 2.0 - - RS R6 R4% 71 D
4" 160 oW 182 240 240 240 I 120 120 120 5.0 4.0 - R7 R8 210
DU-300 180 a2 n 60 - (See Note 2) (See Note 2° - 70 50 3.0 - - RS R6 218 351 E
4" 18l it ) 180 275 275 275 20 120 120 5.0 4.0 - R7 RS Wi 2L
PX-300 le, 300 50 - (See Note 2) (See Ncre 2) - 70 S0 3.0 - - RS Ré RLZ& 01 F
4" 160L, |30 | 180 240 240 240 120 120 120 5.0 §.0 - R7 R8 RIL J1
DU/PX
I |18 60 - (See Note 4) (See Ncte §) - 65 45 1.2 - C.T. 3-6 R1 R2 T 22 ¢
9o 18 180 360 360 360 120 100 100 1.0 2.8 0.T. 2-5 R3 R4 Ra7 32
(See Note 3) (See Note 1} Aux. 1-4
5.50. |12, 60 - (See Note 4) (See Ncte {4 - 65 45 1.0 -~ U.T. 3-6 Rl R2
5.50. [ 124, 180 360 360 360 100 100 100 1.0 0.T. 2-5 R3 R4 "
R (See Note 3) (See Note 13 Aux. 1-4 i
i
1.2 M ULT. 3-6 i
(See lo.T. 2-s i
Nete 200 Aux. 1-4 !
CLASS  TIARSET ING TYPES NOTE
A= 3 40, DU-175 o
75HS 1 Mini== Irzta Tire required.
B = 3" J, PX-175 3 2 czze is between 200 VAC and 240 Vi~
» P¥-18, PX-23 > Plus HS Versices 7 (Fullv Gi). 07 ne volrazs
“-34, P¥X-33 hr 5 28 240 VAC, set RS to a maximu~ of
25 VAC on VOM/UTIMY,
C= 4" DU-200 DU~200HS
3 Iftnris = iniy veltage {3 208 VAC or lower, ha
D = 4" PX-200  PX-200iS ZaNiz-z viltafe ohtainable at 19, Term. 7, will te
335 V. If, 4 mny case, Term 7 {s below 30 Y,
E = 4" DU-300  DL-300HS ° tize =5t e extended to 1.7 Besdads,
" ° 4 Fer 3" stator, S0 Hz start, set Rl for maxis ™
- P~ PX-30CH ¢ ' v
F 4 4-300  Px-300HS ' (fulls slockwise) Lf line voltage 14 hetween
" SAn_ttAt Y 00 VAT and 140 vaC. If iire voltage {a above
- 4 DU-Z00- ’X~200-"1 o 5
¢ ae-"Q"  #X-200 240 VAT, set Rl for 240 VAC (220 VAC mn tow, tivy
H o= 4" 2U-1390-"Q" PX-300~
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180 HZ NON- "'Q’* STATOR

1S DIV. ,
_ w IWERAGE PLAX = s
AVERAGE
PEAK VALLE
260 VAC AVERAGE
PEAK VALUE
120 VAC
CENTER CENTER :
CASELINE BASELINE
100V/DIV,
100V/D1V.
CLASS C .
180 HZ START, 260VAC .
180 HZ ''Q’* STATOR
IMS/DIV. 21S/DIV.
T AVERAGE PEAK VALUE = ¢ P WEPASE PCAK VALNE  Ppe
AVERAGE _ PR
PEAK VALUE
360 VAC
PE
i
CENTER
BASELIN

100v/DIv

CLASS G OR H
180 HZ START "Q" STATOR, 360VAC

CLASS 6 OR 4

180 HZ RUN “0" STATNR

, 1NOVATL
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