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1. TECHNICAL DATA

ELEKTROTOM® 505

Power requirements
Current consumption

Classification

Type

Nominal frequency
Impulse frequency of modulation

Observe duty cycles

Crest-factor !
Current type Spray-coagulation

Current type pure Cut / contact-coagulation
Current type Bi-coagulation

HF-output

Current type Spray-coagulation

Current type pure Cut / contact-coagulation
Current type Bi-coagulation

Weight

Dimesions

Construction
Constructued
Leakage currents HF and LF

Certification:

Model registration

110-220 V AC +20 % reconnectable
max. 220 VA
1

monopolar output; BF
bipolar output: CF

500 kc/s
35 ke/s

10/30 2

42
2,0
2,0

11 Watts + 20 % at 2000 2
50 Watts + 20 % at 1500 Q
35 Watts + 20 % at 100 Q
3,8 kg

85 mm height
250 mm width
235 mm depth

All functional units assembled in modular
contruction, easily exchangeable.

according to IEC 601.

acc. to IEC 601-1 and 601-2-2

01/M-169/091

1 Crest factor describes the peak voltage in proportion to the nominal voltage

2 Allow as much “ON” time to every “OFF” time
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2. TECHNICAL DESCRIPTION
2.1 Power pack

The electric power supply of the unit results from a cold coupler socket with two mains fuses F 1 and F 2. The
mains transformer T 1 is supplied by a 2 — pole mains switch (with control lamp) S 1. A direct voltage is produced
from the 70 V winding of the transformer through the fuse F 4 and the rectifier VV 6 which is smoothed with the
capacitor C 8. From the 12 V winding of the transformer a direct voltage is produced through the fuse F 3 and the
rectifier V 1, which is smoothed with the capacitor C 1.

2.2 Hand- and footpedal control

The hand- and footpedal control is electrically separated. It consists of a MeiRRner oscillator which is made of T 2,
V5, V4 R2 R8andR 9. If the electrode, which is made for the finger switch or the footpedal switch, are acti-
vated, a corresponding signal is sent through the integrator C 5 and R 7 to the threshold switch (comperator) N 1
LM211, the output which switches the relay K 1.

2.3 Frequency production

N 2 UC 3524 is an integrated component for the pulse width control. The component produces an impulse vari-
able in its width with the repetition rate of 500 kHz according to the control voltage at the input 2 which is ad-
justed with the HF-output control potentiometer R 13. The minimal output is adjusted with he spindle resistor R
15 and the maximum output is adjusted with the spindle resistor R 12. The driver phase consisting of V 10, V 8,
and V 9 is controlled by N 2. The output transformer consists of V 11m driver transformer T 3. V 12 and V 13. N
3 separator 74 HC 4040 produces the modulation frequency and the at the same time the audiofrequency.

The audiofreugency is rectified with the transistor V 7 and can be changed with the trimming potentiometer R 24.
When FULGURATION is selected the fulguration impulse is connected to the Pin 10 and N 2. The drive pulse is
freed or blocked according to the modulation signal.

2.4 Output transformer

The power transistors V 12 and V 13 rectify the HF-signal which are fed to the driver V 11 and coupled-in
through the driver transformer T 3. The framework consisting of the diode V 15, the resistor R 35 and capacitor
C 19 prevents high voltages from the destroying the transistors VV 12 and V 13. The resistors R 31 and R32 are the
protective measure against a too high dU/dt (voltage regulation speed). The incoupling of the HF-current is done
for cutting, coagulation and fulguration through the transformer T 5 and the capacitor C 24 and C 25. The uncou-
pling for the bipolar coagulation is done through the transformer T 4, the choke L 3 and the capacitor C 22 and

C 23.

The respective kind of current can be chosen with the spring switch S 2.

2.5 Indication pf the HF-current activation

If the HF-current is switched on, the transistor V 19 becomes conductive through the comperator C 20 and R 36.
The signal lamp H 1 shows red only with HF-current.
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3. FUNCTION OF THE OPERATING ELEMENTS
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Mains-. ON amd OFF switch with signal lamp
Signal lamp for HF activation

Current monitoring switch

Output regulator

Socket for neutral electrode

Socket for active electrode

Socket for bi-coagulation

Socket for one-pedal footswitch

Socket for mains cable

10  Plug for equipotential bonding

11 Mains fuse F 1 (value see indication on unit)
12 Mains fuse F 2 (value see indication on unit)
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4. EXPLANATION OF THE IMPRINTED GRAPHICAL SYMBOLS

é Connection for electrode handle with finger switch

W
"E\jf Connection for bipolar coagulation

Connection for neutral electrode

@J Connection for footswitch
1
|

Non-modulated HF-current with high effective output at a low voltage

HF-current with high effective output for contact coagulation with ball
electrode or artery binder.

Very high modulated HF-current with very high voltage for spray-coagulation
(fulguration)

i : b Symbol for classification of the unit into type BF. The unit is secured against
| ﬂ defibrillation.

Symbol for classification of the unit into type CF. The unit is secured against

<

defibrillation.
A Advice: Attention for reading the instruction manual
% High voltage
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5. List of parts

Designation
B1
(o1
C2
C3
Cc4
C5
C6
C7
CcC8
C9
C10
c11
C12
C13
Cl4
C15
C 16
C17
C18
C19
C20
cz21
C22
C23
C24
C25
C 26
F1l
F2
F3
Fa
H1
K1
L1
L2

Description

Modulator

Electrolyt capacitor 470 uF 25 V
Elektrolyt capacitor 10 pF 25 V (RM 5)
Foil capacitor 100 nF (RM 5)

Foil capacitor 100 nF (RM 5)

Foil capacitor 100 nF (RM 5)

Foil capacitor 100 nF (RM 5)

Foil capacitor 100 nF (RM 5)
Elektrolyt capacitor 470 uF 200 V
Variable capacitor Ceramic envelope 330 pF 400 V
Foil capacitor 100 nF (RM 5)

Foil capacitor 100 nF (RM 5)

Foil capacitor 100 nF (RM 5)
Multilayer capacitor 1 uF 63 V

Foil capacitor 10 nF 63 V5)

Variable capacitor Ceramic envelope 2200 pF 400 V
Mica capacitor 2500 pF 500 V
Variable capacitor Ceramic envelope 2200 pF 400 V
Mica capacitor 1000 pF 500 V

Foil capacitor 0,4 uF 630 V

Disk capacitor 10 nF 400 V

Foil capacitor 10 nF 63 V

Foil capacitor 4700 pF 250 V

Disk capacitor 4700 pF 400 V

Disk capacitor 1500 pF 400 V

Foil capacitor 0,022 uF 250 V

Foil capacitor 470 pF 100 V

Fuse 1 A

Fuse 1 A

Subminiture fuse link 315 mA
Subminiture fuse link 2,5 A

Control lamp white 12 V

Relay 12 V 2x

Choke Type 407 1.2 mH

Chose 75 uH

Part no.
11353
41654
44455
44311
44311
44311
44311
44311
9925
11707
44311
44311
44311
9904
44308
1038
1066
1038
1070
1074
45456
44308
9588
41675
1033
1071
44149
1738
1738
44490
50324
50890
44316
48329
10127
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Designation
N1
N 2
N3
R1
R 10
R11
R 12
R 13
R 14
R 15
R 16
R 17
R 18
R 19
R2
R 20
R21
R 22
R 23
R 24
R 25
R 26
R 27
R 28
R 29
R3
R 30
R 31
R 32
R 33
R 34
R 35
R 36
R 37
R 38
R 39

Description

Comparator Op.Amp. LM 211

PWM UC 3524

Separator 74 HC 4040

Metalfilm resistor 4.7 kOhm 0,6 W

Metalfilm resistor 47 kOhm 0,6 W

Metalfilm resistor 220 kOhm 0,6 W

Spindle resistor (standing) 25 k

Potentiometer 5 kOhm 0.5 W

Metalfilm resistor 1 kOhm

Spindle resistor (standing) 5k

Metalfilm resistor 10 kOhm 0.6 W

Metalfilm resistor 6.8 kOhm 0.6 W

Metalfilm resistor 3.3 kOhm 0.6 W

Metalfilm resistor 100 Ohm 0.6 W

Metalfilm resistor 2.2 kOhm 0.6 W

Metalfilm resistor 2.2 kOhm 0.6 W

Metalfilm resistor 1 kOhm 0.6 W

Metalfilm resistor 3.3 kOhm 0.5 W

Metalfilm resistor 1 kOhm 0.6 W

Spindle resistor 50 k

Metalfilm resistor 33 Ohm 0.6 W

Vitreous enamelled wirewound resistor 10 kOhm 4.0 W
Metalfilm resistor 4.7 Ohm 0.6 W

Vitreous enamelled wirewound resistor 6.8 Ohm 17 W
Vitreous enamelled wirewound resistor 6.8 Ohm 17 W
Metalfilm resistor 1 kOhm 0.6 W

Cement-coated wirewound resistor 2.2 Ohm 9 W
Metalfilm resistor 10 Ohm 0.6 W

Metalfilm resistor 10 Ohm 0.6 W

Cement-coated wirewound resistor 2.2 Ohm 9 W
Metalfilm resistor 120 kOhm 0.6 W

Metal oxide film resistor 39 kOhm 4 W
Metalfilm resistor 560 kOhm 0.6 W

Metalfilm resistor 4.7 Ohm 0.6 W

Metalfilm resistor 1 MOhm 0.6 W

Metalfilm resistor 1 kOhm 0.6 W

Part no.
44508
42917
48650
1133
1144
1120
44390
50603
44311
42910
1137
1135
1131
1119
1129
1129
1126
1131
1126
45559
1206
9949
1133
1172
1172
1126
1168
1113
1113
1168
44356
10294
40881
1133
1106
1126
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Designation
R4
R5
R6
R7
R8
R9
S1
S2
T1
T2
T3
T4
T5
V1
V2
V3
V4
V5
V6
V7
V8
V9
V10
V11
V12
V13
V 14
V15
V16
V17
V18
V19
V20
X1
X2
X3

Description

Metalfilm resistor 270 kOhm 0.6 W
Metalfilm resistor 1 MOhm 0.6 W
Metalfilm resistor 4.7 kOhm 0.6 W
Metalfilm resistor 100 kOhm 0.6 W
Metalfilm resistor 47 Ohm 0,6 W
Metalfilm resistor 680 Ohm 0,6 W
Mains switch

Spring switch

Mains transformer

Oscillator transformer

Driver transformer

Output transformer BI-CO
Ouput transformer CUT/FULG
Bridge rectifier B 80 C 1500
Diode 1 N 4007

Diode 1 N 4148

Diode 1 N 4148

Transistor MJE 15030

Bridge rectifier B 250 C 2200
Transistor 2 N 2222

Transistor NPN 2 N 2219
Transistor 2 N 2905

Transistor 2 N 2222

MOS power transistor BUZ 385
Transistor C 3164

Transistor C 3164

Diode BYV 96 E

Diode BYV 96 E

Diode 1 N 4148

Diode 1 N 4148

Z-Diode 39V 05W

Transistor BC 517

Diode BYV 96 E

Pin housing 5-pole

Pin housing 3-pole

Pin housing 2-pole

Part no.
36379
1106
1133
1354
44354
1125
23939
50602
49995
49998
9603
49997
49996
10089
10076
10080
10080
42924
10088
10062
9900
10066
10062
44591
50325
1126
10079
10079
10080
10080
44546
11356
10079
15371
44592
41561
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Designation Description Part no.
X4 Socket board 4-pole with snap-in locking 11624
X5 Pin housing 11-pole 9916
X6 Socket board 4-pole with snap-in locking 11624
X7 Pin housing 2-pole 41561
X8 Pin housing 3-pole 44592
X9 Pin housing 5-pole 15371
X 10 Flat plug 6.3 x 0.8mm 10237
X 11 NE-socket 9037
X 12 HF-socket 42763
X 13 BI-CO-socket 10887
X 14 Flat plug 6.3 x 0.8mm 10237
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6. WIRING DIAGRAM

L FIIII 11] = .
[ITITE . *
(33325855520

48 f

= Cio

ELEKTROTOM® 505 Service Manual (E) 11



BERCHTOLD .@

7. Output diagrams
Output power versus load impedance

—  Maximum power (step 10)
..... Half power (step 5)

|
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250 500 750 1000 1250 1500 1750 2000
Belastung in Ohm

Output power versus power control

Load resistance 1500 Ohm

| 60
Y P N
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20_- ______________ . - L-.... l\,...
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1 2 3 4 5 6 T 8 9 10
Stufen
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Output power versus load impedance

—  Maximum power (step 10)
..... Half power (step 5)
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Output power versus load impedance

—  Maximum power (step 10)
..... Half power (step 5)

e

2000

250 500 750 1000 1250 1500 1750
Belastung in Ohm
Output power versus power control
Load resistance 100 Ohm
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8. ADJUSTMENT INSTRUCTIONS AND OSCILLOGRAMS

8.1 Visual inspection

Set the power circuit breaker on phase 1 and the spring switch on cutting. Insert fuse F 3.

8.2 Test the hand- and footpdal switches

No electrode handle with switch-function for bi-coagulation (measurement TP 3)

8.3 Adjustment

Adjust a small impuls at phase 1 with the trimmer R 15. Adjust a wide impuls at phase 10 with trimmer R 12
(phase 10 impukse-width repetition rate smaller 1:1, measurement TP 4).

Adjust the maximum loudness with trimmer R 24.

8.4 Measurement Fulguration

Set the spring switch on Fulguration and measure pulse-frequency (activate with the foot-switch)

8.5 Adjustment Cutting

Set the spring switch on Cutting, insert fuse F 4, adjust phase 1 (trimmer 15) smaller 2.5 W, phase 10 (trimmer 12)
50 W. Fulguration phase 1 smaller 2.5 W, phase 10 approx. 10 W. Measure both reading referring to indication on
diagram.

8.6 Measurement Bi-coagulation

Measure bi-coagulation at 100 Ohm, phase 1 smaller 2.5 W, phase 10 approx. 40 W.

8.7 HF-Read-out

Cutting yellow lamp, fulguration and Bi-coag blue lamp.

ELEKTROTOM® 505 Service Manual (E) 15
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Testpoint 3 Cutting

Testprod x10
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Testpoint 4 Cutting

Testprod x10
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Testpoint 5 Cutting

Testprod x10
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Testpoint 6 Cutting

Testprod x10

-190.0
w

1708 b 0060 us 38,00 ub 500 ub

ELEKTROTOM® 505 Service Manual (E)

17



BERCHTOLD /I.cm

Testpoint 7 Cutting Phase 5 without load

Testprod x10
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Testpoint 7 Cutting Phase 10 with 1 kOhm load

Testprod x10
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Testpoint 7 Spray Phase 5 without load

Testprod x1000
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Testpoint 7 Spray Phase 10 with 1 kOhm load

Testprod x1000
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Output oscillogram Cutting Phase 10 no load operation

Testprod x1000
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Output oscillogram Cutting Phase 10 load 1 kOhm

Testprod x1000
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Output oscillogram Spray Phase 10 no load operation

Testprod x1000
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Output oscillogram Spray Phase 10 load 1 kOhm
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Output oscillogram Bi-coagulation Phase 10 no load operation

Testprod x1000
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Output oscillogram Bi-coagulation Phase 10 load 100 Ohm
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BERCHTOLD Holding GmbH Tel. (+49) 7461 / 181-0

Medizin-Elektronik Fax (+49) 7461 / 181-200

Ludwigstaler Stral3e 25

Postfach 4052 Service department:

D-78505 Tuttlingen Tel. (+49) 7461 / 181-217
. e 6™ Internet: http://www.Berchtold.de Fax (+49) 7461 / 181-311
Alteration in technology and designed reserved. e-mail: Berchtold.Medizinelektronik@Berchtold.de
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