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INTRODUCTION

CAUTION
This unit has hazardous electrical outputs. This

equipment is for use only by qualified medical
personnel.

Principles of Electrosurgery

When electric current flows through biological tissue
the following efiects can be observed:
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The Thermal Effect

The tissue is heaied by the electric current, in which
the heating is dependent on the specific resistance of
the tissue as well as on the current density and duration

of application.

The Faradic Efiect

Electrically sensitive cells, such as nerve and muscle
cetls, are stimulated by electric current, This effect,
called faradic effect, I1s undesirable when performing
radio-frequency surgery and a way of avoiding it has
been devised. When an alternating current of sufficiently
high frequency is used for electrosurgery, the faradic
effect no longer occurs. This is the reasan that an alter-
nating current with a frequency of at least 300000 Hz
is used in wha!t is henceforth referred to as high-fre-

quency-surgery,

The Electrolytic Effect

Electric current causes ion shifts to ocecur in biglogical
tissue, With direct current, positively charged ions would
be shifted to the negative pole, the cathode, and the
negatively charged ions to the positive pole, the andde,
and their increased concentration at these points would
cause electrolytic damage to the tissue.

When using alternating current of sufficiently high-fre-
guency, the direction of movement of the ions is repea-
tedly reversed in accordance with the frequency of the
current, so that the tons virtually oscillate to and fro at
the frequency of the electric current. This is also a
reason for the use of high-frequency alternating current
in electrosurgery.

Use of the Thermal Effect in Electrosurgery

There are four different possibilities to apply the ther-
mal effect of high-frequency current flowing through the
tissue in electrosurgery:

Electrosurgical Desiccation
Bipolar Coagulation
Electrosurgical Fulguration
Electrosurgical Cutting

Electrosurgical Desiccation is known as a technigue
In which the aclive electrode is held in surface contact
with, or inserted into, the tissue, for the purpose of
dehydration or deliberate destruction of the tissue.

When the high frequency current i is flowing through
the tissue, the cells becomes hot (T < 100° C} and the
water {H.O) is slowly driven out of the cells of the
tissue and the ceils plasma coagulates,

Electrosurgical Desiceation c¢can be made monopolar
with a special monopolar active coagulation electrode,
i, e. a ball electrode, a surface electrode which is held
in surtace contact with the tissue.
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Electrosurgical Desiccation can be made monopolar
with a needle electrode which is inserted into the tissus
during desiccation.
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Electrosurgical Desiccation can be made also with
monopolar coagulation forceps or by touching a clamp
forcep with the monopolar active cutting electrode, s0
that the high frequency current [ flows through the
tissue.

For monopolar electrosurgical desiccation a patient
plate (also known as neutral, dispersive, indiiferent or
return electrode), is used to provide a return path for
the high freguency current without physiological or
physical effects are essential,

NOTE: To avoid cutting when desiccation is
made with a cutting electrode (knife,
wire-snare, band-snare, TUR-snare or
needie elecirode} pulse modulated high
frequency current is required which is
known as Electrosurgical Coagulation

Current,

BIPOLAR COAGULATION

Eiectrosurgical Desiccation can also be made in the
bipolar technique. For this bipolar technique special
bipolar forceps are required.

Bipolar Coagulation Using Bipolar Coagulation Forceps.
The RF current iy flows into one blade of the coagu-
lation forceps, then flows through the tissue to be co-
agulated into the other blade of the coagulation forceps
and back to the current source, the electrosurgical unit.
Bipolar coagulation produces defined localizable co-
aguiation zones.

NOTE: No patient plate is used and isolation
from earth at operating frequency
necessary for bipolar operation.

ELECTROSURGICAL FULGURATION

s known as the coagulation of the surface of tissue or
blood by means of high frequency current sparks from
the monopolar active electrode against the suriace of
the tissue. In contrast to electrosurgical desiccation, the
active electrode is not in ¢ontact with the tissue.

Thin
Surfaca
I,En&gu[ltiﬁn
)

Aclive Elecirode

High-Frequercy Arc

Fuiguration is capable of surface coagulation.



ELECTROSURGICAL CUTTING

In electrosurgical cutting the objective is to heat the
lissue so rapidly that cells explode into steam leaving a
cavily in the cell matrix. The heat is dissipated in the

steam and therefore it does not conduct through the
tissue or dry out adjacent cells. When the electrode is
moved and fresh tissue is contacted, new cells are
exploded and the incision is made.

The general characteristic of the high frequency current
for cutting is that it is continuous sinewave.,

For Some surgical procedures pure cutting, for other
cutting with meore or less hemostasis s desired by
the surgeon. There are different possibiities for the sur-
geon to influence the degree of hemostasis during cut-
ting tissue:

® THE SHAPE OF THE CUT ELECTRODE USED

@ THE SPEED AT WHICH THE INCISION ELECTRODE
IS USED TO CUT THROUGH THE TISSUE

® THE INTENSITY OF THE HF-CURRENT OR HF-
POWER

@ THE TISSUE PROPERTIES

@ THE CHARACTERISTIC OF THE HF CURRENT WA-
VEFORM

THE SHAPE d OF THE INCISION ELECTRODE USED

The thinner the incision elecirode is, the less is the
coagulation k at the surface of incision. A lancet-shaped
incision electrode, for example, produces greater co-
aguiation of the incision surfaces than a thinner incision

electrode. Examples of coagulation incision electrodes
are: lancet electrode and needie electrode,

Examples of less-coagulating or non-coagutating inci-
sion electrodes are: tape loops or thin wire loop elec-
trodes,

THE SPEED v AT WHICH THE INCISION ELECTRODE
1S USED TO CUT THRQUGH THE TISSUE

The degree of coagulation k of the incision surfaces is

atso dependent on the speed v with which the incision

is made. The slower the incision electrode is directed
through the tissue, the greater is the degree of toagu-
lation of the surfaces of the section,




THE INTENSITY P OF THE HF-CURRENT OR HF-
POWER

When the intensity P is too low, P, < P.,, the incision
can only be made slowly, Coaqulation of the surfaces
of incision is then relatively pronounced. When the
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Intensity is too great P > P);, sparks occur between inci-
sion electrode and tissue which, as a result of their high
temperature, coagulate the incision surfaces to the
potnt of burning. The optimum intensity P.,. is that at
which the degree of coagulation is at a minimum,

THE CHARACTERISTIC € OF THE HF CURRENT WA-
VEFORM

The degree of coagulation k of the surfaces of the
section during incision can be influenced by modula-
ting the ampiitude of the RF current. The degree of
coagulation increases with the degree of modulation.
The degree of modulation can be mathematically des-
cribed by the crest factor C. Here, the crest factor C is
the ratio of the peak value of the current I, (= maximum
amplitude) 1o the root-mean-square value of the current
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Blended Cut Principile

As one might expect, the BLEND is a cutting waveform
with moderate hemostatic effect. That is, the walls of
the incision made with the BLEND current will be well
Coagulated, depending on the duration of the pauses
{p Detween the COAG bursts t; which can be chosen
by means of the CUT HEMOSTASIS DEGREE ADJUST-
MENT on the T 400 C surgical ecauipment.

The essential characteristic of a blended cut waveform
s that #t Is 2 pulse modulated RF-current.

THE TISSUE PROPERTIES
In the case of tissue with a high water content, the

coagulation of the incision surfaces is less than with
drier tissue.

By a combination of these five parameters, the surgeon

can vary the degree of hemostasis during cutting tissue
between wide |imits.
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DESCRIPTION OF THE ERBOTOM T 175 E UNIT

The ERBOTOM T 175 E high-frequency electrosurgical unit is equipped
with two independent high-frequency generators, One generator can
produce up to 175 Watts RF power for monopolar techniques such as
cutting with knife or wire electrodes, coagulation with ball electrodes
etc. The other generator produces up to 50 Watts RF power for bipolar
technigues such as bipolar coagulations with bipolar forceps,
loparoscopic tubal steriiizations ete.

The provision of independent RF generators for monopotar end bipolar
outputs offers the following advantages:

® The adjustment of the cutputs is totally independent.

® RF power issupplied only to the active electrode which is
actucted, preventing accidental injuries that otherwise might
be coused by unused electrodes.

® The bipolar output can be used without connecting the
dispersive electrode (patient plate) to the unit, The safety
circuit of the patient plate is operationai only when utilizing
the monopolar output,

® he independent bipolar generator allows bipelar operation
without generating more RF power than necessary. The unit
is not heated unnecessarily, no unneeded large omount of
disturbance power is generated, ond the danger of appiying
an erroneously high dosoge is minimized.

For monopelar technigues, two different currents can be preset on the
unit. One current for cutting with o variable degree of HEAMOSTASIS
to arrest minor blood flow and oczing from small vessels, A second,
independent current allows COAGULATION of larger vessels by means
of clamp or coagulation electrodes. h



High-frequency current may be activated by means of:

® haond control with one or two push-buttons,
® footswitch with one or two pedols also

® the bipolar generator can be ccetivated by foctswitch or by using the
automatic switching on system, This system switches on the high-
frequency current automatically cfter the forceps and the tissue have
been in contact continuously for 2 seconds os odiusted on the unit,
but this delay time period con also be preset from zero to five seconds.
This ailows the surgeon time to position the forceps and prepare the
tissue before coogulation is initiated. The automatic control system
operates with coogulation forceps of every shape and manufocture.

The output choracteristics of the ERBOTOM T 175 E allow the genercted
RF power to ochieve maximum effectivity at the active electrode while
maintaining great flexibility (automatic power matching to the contoct
surface befween tissue ond cctive electrode).

The safety circuit of the patient plate automatically monitors the continuity
of the electrical connection between the patient plate end the unit
whenever the monopolar output is in use, To prevent accidental injuries,
any interruption of the continuity cuts off the monopolar power output and
signals this fault visually by o red pilot lomp and audibly via a distinet
fene.

The patient plate  of the ERBOTOM T 175 E can be conductively grounded,

earth referenced vic o capocitor or con be ¢ floating output.

Neemostasis during cutting is smoothly odjusteble. With coogulation during
cutting it is possible to stop bleeding from small vessels immediately.

The ERBOTOMT 175 E produces two different tones adiustable in volume
to synchronize with the RF power output for cutting and coagulctioni. This

provides great assistance to the surgeon during an operation when he is un-
able to observe the unit.




3 INSPECTION AND
INSTALLATION

Introduction

This section of the manual contains inspection and
installation procedures for the Model T 175 eiectrosur-
gical unit. In addition, packing and claims procedures
are discussed in the event damage occurs during ship-
ment.

Initiai Inspection

The » 400 unit was ¢arefully inspected, mechanically
and electrically, prior to shipment,

On receipt, inspect it for any mechanical damage which
may have occured during shipment and test the electri-
cal performance.

Check for physical damage such as bent or broken parts
and dents or scratches. If damage is found, refer to the
recommended ciaims procedure. Retain the packaging
material for future use.

Check the electrical performance of the T 175 unit as
soon a possible after receipt. The performance test
15 contained in Section § of this manuat. This test wili
verify that the T 175 unit is operating to the specifica-
tions listed in the table under . TECHNICAL DATA".
The initial performance and accuracy of this T 1/5 unit
are certified as stated in the warranty on the inside
rear cover ¢f this manual.

if the T 175 unit does not operate as specified, refer to
the recommended claim procedure.

Claims

if physical damage is found or if the T 175 unit is not
within specifications when received, notity the carrier
and the nearest ERBE representative, immediately. The
ERBE representative, will arrange for repair or replace-
ment of the T 175 unit without waiting for a claim to the
settled with the carrier.

The warranty statement for this ERBE T 175 high fre-
quency electrosurgical unit is on the inside rear cover
of this manual. Contact the nearest ERBE Sales/Service
office for information and assistance with warranty
claims,

Repacking for Shipment

If the T 175 unit is to be shipped to a ERBE Sales/Ser-
vice office, attach a tag to it showing owners name, ad-
dress, T 175 unit model number and serial number, and
a description of the service required.

Use the coriginal shipping carton and packing malerials
for reshipment. if they are not available, repackage the
T 1715 unit with the following materials:

a) A double, wall carton (Carton Test Strength 350 |b)

b) Heavy paper or sheets of cardboard 10 protect the
frontpanel of the unit.

c) At least 4 inches of tightly-packed, industry-appro-
ved, shock-abserbing material such as extrafirm poly-
urethane foam.

d} Heavy-duty shipping tape to secure ocutside of car-
ton.

Power Requirements

Input line power is supplied by a detachable three-con-
ductor cord. This cord has an approved hospital-duty
ptug for wall outiet connection, providing an electrical
ground. Electrosurgical unit power output is via a rear
canel IEC connector. Because of the danger of electric
shock, extension cords, three-prong to two-prong adap-
ters, or extra length power cords shall not be used.

CAUTION

Before applying power to the unit check the rear-
panel label. if there is a difference between the
line voltage and the voltage marked on the tabel,
the voltage selector on the power supply inside
the T 175 unit must be changed to the correct line
voltage.

The following line voltages can be used for operating
the T175.

LINE VOLTAGE TABLE

Line
Frequency

Hz
100 50 to 60
110 a0 to 60
120 50 to 60
200 50 to 60
210 50 to 60
220 50 to 60
230 50 10 60
I 240 50 o B0

The line power transformer Tr, 2 (toroidal colil transfor-
mer) has four primary windings. The line voltage selec-
tion can be made by changing the bridge wires on the
multipoint connector terminal $t3, according to the
following Line Voltage Selector Diagram.

CAUTICN

The fuse 5i1 in the exiernal fusehoider at the rear-
panel protects the unit against excessive input
current, When changing line voltage, this fuse
must be changed in accordance to the raling
shown tn the above Line Voltage table.
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Power Supply Switch. After switching on the power supply switch
the ERBOTOM T 175 E is immediately ready to operate.

ATTENTION: The ERBOTOM T 175 E should only be operated from
a properly installed socket which hos protective plug reception.

The pilot lamp in the power supply switch indicates that the
ERBOTOM T 175 E is ready for use. If this pilot lamp goes out
even though the power supply switch is switched on, there s
either no supply voltage or the power line fuse 23 in the unit
is defective.

Connection for the patient plate., The ERBOTOMT 175 E is
equipped with a safety circuit which monitors continuity of
the connection between the unit and the patient plate. |f
this connection is interrupted, the monopolar RF generator
for incisions and coagulation cannot be switched on.

The bipolar RF generator, however, can be used independently
of whether the patient plate is connected to the unit or not.

This red pilot lamp lights up and an audible alarm signal
sounds when the attempt is made jo switch on the monopolor
RF generator for incisions or coagulation by means of the push-
button or footswitch, when the connection between the unit
and the patient plate is interrupted.

Test button. A check on the connection between the unit and
the patient plate can be made ot any time by pressing this
button. If there is a fault, it is signelled by the red pilot famp
3 and on avdible alarm signal,

The function of the safety circuit can also be checked by
pressing this TEST button. If the plug of the patient plate
is not inserted into socket 2, the red pilot tamp 3 must {ight
up and the audible signal must sound when the TEST button
is depressed.

The standard ground connection for the patient plate of the
ERBOTOMT 175 E is via a capacitor {ground wire potential),
which conforms to design type BF according to 1EC 607-1

requirements,
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This symbol indicates that the patient circuit of the ERBOTOM

T 175 £ is defibrillation-safe, which means that the patient plate
of the ERBOTOM T 175 E can remain applied to the patient during
defibrillation.

Connection for monopolar active electrodes. Monopolar active
electrodes for incisions and coagulation are connected to this
socket, When electrode holders with two buttons are used, this
connection can be used fo switch on both the RF current for
incisions and the RF current for coagulation.

Connection for bipciar electrodes, The ERBOTOM T 175 E unit

is equipped with an RF generator specially developed for bipolar
coagulation and which can be used completely independently of
the RF generator for monopolar application. The RF power of this
generator can be continuously and finely adjusted up to a maximum

of 50 Watts.

Compared with units in which the RF power for bipolar coaguiation
is derived from the same RF generator which provides the RF power
for monopoelar applications, this separate RF generator for bipolar
coagulation has the following odvantages:

During bipolar coagulation, the monopolar cutputs including the
connection of the patient plote remain completely free of RF power.
This ensures the prevention of monopolar foult currents from or to
the bipolar electrode.

Bipolar coagulations can be carried out irrespective of whether o
patient plate is connected to the unit and the patient or not,
Appropriate triggering of the automatic safety cireuit for the
patient plate only occurs when the monopolar generator is in use.

Where monopolar as wel! as bipolar electrodes are connected to

the unit ot the same time, the particular electrode not used is
completely without power. This prevents the danger of any un-
used electrode from accidentally touching and respectively injuring
or damaging patients, personnel or materials, The bipclar generator
can be actuated either by foctswitch (when the right-hand blue
button 11 is depressed) or completely automaticaily via the bipolar
efctrode (when the gray button 12 is depressed). For automatic
actuation, any bipolar electrode can be used - irrespective of
shape or manufecture,
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Automatic actuation of the bipolar generator is initiated when

both surfaces of the bipolar electrode simultaneously touch the
tissue to be coagulated. According to requirements, o time
delay from O to 5 seconds between the touching of the tissue
and the switching on of the coagulation current can be set.
This provides the surgeon with the facility of using the bipolor
coagulation electrode, bipolor tweezers or forceps, for holding
or freely preparing the tissue to be coagulated prior to coagulation
without the tissue being immediately coagulated. The bipotar
coagulation current is only actuated when the tissue is touched
with the bipolar coagulation forceps continuously for the entire
delay period set. Direct contacts of less time than the set time
delay can be repeated as often os required without the bipoiar
coagulation current is being switched on.

This symbol means, the bipolar output is insulated against ground
i.e. ftloating,

Connection for footswitch. The footswitch with two pedals is
connected to this socket., The left-hond yellow pedal will
switch on the RF current for incisions, while the right-hand
blue pedatl willswitch on the RF current either for monopolar
or bipolar coogulation depending on whether the left-hand
blue button or the right-hand blue button 11 is depressed.

Selector buttons. When the left-hand blue button is depressed
the blue footswitch pedal will switch on the current for mono-
polar coogulation.

When the right-hand blue button is depressed the biue footswitch
pedal will switch on the current for bipolar coagulation.

When this button is depressed the bipolar coagulation current is
cutomatically switched on when, for example, both tips of the
bipolar coagulation forceps simultaneously and continuously
touch the tissue to be coagulated.

When this button is depressed a small pilot lamp (17 ) above the
button lights up to indicate that the automatic bipolar actuation
is ready to operate,
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Adjusting the power for incisions. Via this control the intensity
of the RF current or RF power for incisions can be adjusted
continuously. The RF current for incisions may be set for low-
coagulation, smooth incisions as well as for coogulated incisions
which arrest the blood flow at the incision surfaces.

When ball or plate electrodes are in use, the degree of coaguiction
has to be set at O, since the intensity of coogulation depends in this
case on the average RF power, the shape of the electrode and
duration of current flow,

Adjusting the degree of coagulation. The degree of coagulation
of the incision surfaces can be influenced by modulating the
amplitude of the RF current (see page 4).

Adjusting the RF power for coagulation of larger bleeding vessels
during cutting is possible since the RF power for incisions can be
directly switched over to coagulation either by using the hand
control or the footswitch without even having to change the electrode.
Thus when touching the bleeding vessels with the electrode for
incisions and shortly switching on the RF current for coagulation
the bleeding vessels will be coagulated.

Adjusting the RF power for bipolar coagulation continuously and
finely up to maximum of 50 Watts,

This pilot lamp lights up when the autematic bipolar actuation is
ready to operate.

Volume control. During actuation of the monopolar and bipolar

generators, the ERBOTOMT 175 E emits an audible signa! in
order to indicate that RF power is actuated. The loudness of
the signal can be individually adjusted by means of this control.

This pilot jomp [ights up when the RF current for incisions is
switched on,
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This pilot lamp lights up when the RF current for coagulation

is activated.

This pilot lamp lights up when the RF generator for bipolar
coagulation is ready to operate,

Power connection. The ERBOTOM T 175 E must only be
connected to o properly earthed socket supplying the voltage
stoted on the equipment nome plate.,

Connection to the power supply must only be made by means
of power cable supplied by the manufacturer of the equipment
or cable of corresponding quality. This also applies to any
extension cables and distribution sockets which might be used.

Power=line fuses. The ERBOTOMT 175 E is protected with

two power-line fuses of 4 A, medium-delayed action, 5 x

20 mm. If either one or both fuses blow, a technician authorized
by us should inspect the equipment before new fuses are fitted.

Nome plate, In the case of complaints, requests for servicing
etc., please quote the type number and serial number stated
on the plate.

Red spot, WARNING: This unit must not be operated in areas
where there is an explosion hazard. During elecirosurgery,
sparks between the active electrode and the tissue are un-
avoidable. These sparks can ignite flammoble or even explosive
agents,

Potential equalization, If this electrosurgical unit is used for
cardiac or brain surgery, the unit should be connected to the
potential equaiization busbar of the operating theater by means
of the potential equalization cable supplied. The connection
should be identified with the following symbol:
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The heat sink on the rear panel should not be covered up during
operation otherwise overheating may occur,

Therefore, when setting up the unit care shoulid
be taken to leave the heat sink uncovered so the
air can freely circulate.



5 Performance Tests

This section provides a performance test procedure to
ensure that the Model T 175 is operating within specifi-
cations and a procedure for adjustement and calibration.
Physical location of the adjustments is shown in a
photograph at the beginning of this section.

This performance check may also be used as part of
an tncoming guality assurance inspection, as a periodic
operational check or to verify operation after repair or
adjustments have been made.

Preliminary Set-up

— Connect either a double footswitch to socket 10or a
surgical hand control with two pushbuttons to socket

i
-~ Connect a patient plate to socket 2.

— Turn all power output controls 14, 15, 13 and 1610
minimum RF-output power, INTENSITY = 1.

— Turn the audible control knob 18 to VOLUME = MA-
XIMUM.

— Switch on the power switch 1.
Only the lamp in the power switch lights.

Power Qutput Control

WARNING!
Don’t touch the active elecirode because there

will be a small amount of RF power in the lowes!
position of the RF cutput controls.

— Push either the yellow footswitch or the yellow push-
botton on the handcontrol.

— The piiot tamp 19 will light and a continuous tone will
indicate that the cuiting generator is switched on.

~ With volume control 18 this sound level can be ad-
justed to an acceptable {svel.

- Push either the blue footswitch or the blue push-
botton of the handcontrol.

— lamp 1 will light and a modulated tone will indicate
that the coagulating current is switched on. The
sound level can be adjusied with the volume control
xnob i3,

It both pushbottons are pushed at the same time, the
cutting power is switched on, lamp 19 lights up and
the continuous sound is generated.

— with boths pedals of the footswitch depressed no
cutput is available,

Monitoring Circuit Control

— Push either the yellow footswitch or the yellow push-
botton on the handcontrol, lamp 14 lights.

~ Pull the patient plate connector out of socket 2 and
the lamp 14 will be extinguished. At the same time
lamp 3 will light and an interrupted sound will be
generated.

— This sound is always at the maximum leve! and can-
not be adjusted outside the unit,

- Reconnect the patient plate into socket 2 whife con-
tinuously depressing the yellow switch. Nothing will
happen.

This is for safety reasons, should a bad contact oc-
cur In the sentry ¢ircuit.

— Release the yellow switch for a short moment and
push it again.

— The .incorrected sentry circuit” lamp 3 will be ex-
tinguished and lamp 19 wiil light and the ,cutting"
sound will be produced.

— The same procedure is applicable for the blue coa-
gulation switch,

Bipolar Function

For this procedure the patient plate is not functional
and shall therefore not be used. Because of the low
maximum RF-output of 50 watts, this bipolar generator
s made complete floating without the disadvantages of
the ,high” RF leakage currents of a floating high power
surgical generator.

— Pull out the patient piate

— Connect a cable and forcep to socket 8

WARNING!
Before switching on the RF power please check

if the power output controd 16 is set to s lowest
level and no body is touching the forceps,

Press the forcep tips together and after about 2 se-
conds lamp 21lights and a continuous tome can be
heard. This tone can be adjusted by volume contrao} 18.
This so-calied ,preparation time* of 2 seconds may be
adjusted for longer or shorter time periods by trimpot
Tp3 on PCB EE 151.4.

This timing circuit starts from 0 any time the tips of the
forceps are closed, which means that the generator will
be switched on after the tips have been ccmtmuc:us!y
closed for 2 seconds,

By connecting the footswitch to socket 10 and depres-
sing the grey pushbutton 11, this timing circuit is swit-
ched off and the RF bipolar generator will be switched
on immediatety after the footswitch is depressed,
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T 172 Patient Plate Referencing Mode

The patient piate, also known as indifferent, neutral, pas-
sive, or dispersive electrode, of the ERBE T 175 unit
can be set in the following modes:

EARTH MODE, PATIENT PLATE GROUNDED

The patient plate in the earth mode protects the patient
from RF potentials with respect to earth, however, it
does not protect the patient from low frequency (LF)
leakage currents generated by other patient connected
equipment,

EARTH REFERENCED OR CAPACITIVE MODE
The palient pfate in the earth referenced or capacitive

T+

":' "'; ISOLATED ~/ FLOATING CLASS C |COLASS A

CLASS BF (CLASS B

mode protects the patient from rising to RF-potentials
and also limits lhe low frequency (LF) leakage currents
from other patient connected equipment to a safe level.
Excessive low frequency leakage currents may be gene-
rated from other patient connected equipment if their
grounding is faulty or not properly connected to the
hospital grounding system.

ISCLATED OR FLOATING MODE

The patient plate In the ficating mode protects the
patient from low f{reguency leakage currents, but in
some instances may allow the patient's body to rise to
dangerous RF potentiais.



6 SAFETY PRECAUTIONS

WARNING!
Disregard of these inst ructions may cause serious

injury.

General

The equipment must not be used if any component is
defective, or if the procedures described in the Sche-
dule of Maintenance have not been carried out.

Changes and additions to the equipment may only be
carried out by ERBE or by parties expressly authorized
by ERBE to do so. Such changes must comply with
iocal regulations and accepted standards of good prac-
tice.

Other iechnical equipment including accessories used
in combination with ERBE electrosurgical apparatus
require expert operation and proper care and mainte-
nance o ensure that they are aiways in good working
order.

Note that if the equipment is {0 be used with accessories
other than those supplied by ERBE, it is essential to
check with ERBE o ensure that the accessories are
compatible with the type of equipment being used. The
use of non-compatible accessories may prove extremely
dangerous due to excessive current leakage, insufficient
or detective insulation, disabling of the sentry circuit,
or inability to sterilize the accessories efficiently.

Electrical Safety

Always switch off and disconnect the eguipment from
ihe ac power before cleaning or disinfecting. Do not
allow water ¢r other liquids to enter the equipment, as
they may cause short circuits or corrosion. Remember
that some disinfectants vaporize to form explosive mix-
tures, and that if such disinfectants are used the vapor
must be aliowed to disperse before the equipment s
returned to use.

A regular check for electrical safety is strongly recom-
mended at least once a vear. But the surgical electro-
des and leads, and connectors and all patient leads and
connectors must be checked for any signs of damage
before every operation, paying particular attention 1o
the tnsulation. The protective earth connection shall be
checked every three months.

The eguipment may only be used in rooms with provi-
sions for compliance with national and/or international
legislation and recommendations concerning electrical
safety.

WARNING!

This equipment is not suitable for use in ihe
presence of flammabkie anaesthesia gases.

{ OPERATION
Safety Procedures During Surgery

During electrosurgery, the surgeon should be aware at
all times, of changes in the high frequency current flow.
The foliowing points are of great importance:

If the output power decreases during a surgical proce-
dur do not increase the RF-power settings without
checking the conlact area between the patient plate
and the patient. Decreasing of the output-power may
indicate a2 questionable contact beiween the patient
plate and the patignt.

After repositioning of the patient, check the contact
area between the patient plate and the patient before
applying the RF-current. This is important if the patient
plate is not affixed or compiete adhered to the patient.
A pericdical check on the position of the patient plate is
strongly recommended.

Attention should be called to the danger of ignition of
endogenous gases,

Any fluigd under the patient or in body cavities such as
the umbilicus and the vagina, should be wiped off
before the electrosurgery is used.

For coaqulation procedures on small cross sectional
areas, the use of the bipolar technigue is recommended.

WARNING!

When the high {reguancy surgical apparatus is
in the floating mode {neutral electrode neither
direct nor via a capacitor connected to earth)
the arcing of the active elecirode to earth creates
an extremely dangerous situation. At the moment
of arcing in the floating mode, the patient, all
patient connected equipment, and the neutral
electrode, become the aclive electrode of zan
earthed output system. The patient and any statf
in contact with the patent run the risk of burns
from any point touching earth.

The electrode helder should never be rested on
the patient, when not in use, Inadvertant operation
of the foolswitch, can also cause very severe
burns on tne place where the active electrode is
touching the patient.

ECG interference During Electrosurgical
Procedures

Any time there is sparking to the tissue, either during
electrosurgical cutting or coagulation, some interfe-
rence with ECG monitors can be expected. The ECG
monitors are sensitive to very low level, low frequency
voltages on the order of millivolts, Electrosurgery expo-
ses the patient to voltages thousands of times greater,
but primary at radic frequencies. In order 1o have a
minimum of interference, first the ECG monitor must
reject all the high radio frequencies. With respect to
this, ECG monitors with a high rejection factor to radio
frequencies should be used. Unfortunately, sparking
produces low frequencies in the physiological ECG
bandwidih as well, therefore some ECG interference is
invitable. Another source for ECG interference can be
magnetic fields originating from the different power
supplies in the operating theatre and/or the supply cab-
les or interference signals from other equipment in use
during electrosurgical procedures.



Measures Which can be Taken to Mlnimize Interferences
on ECG Moniiors

— ECG electrodes should not be Placed on fatty, bony
and hairy areas, Hairy areas should be shaved be-
fore application.

~ Silver/silver-chloride electrodes are recommended to
provide a constant low impedance between skin and
the electrodes,

— The skin on which the electrodes will be attached,
should be roughened before application ensuring
optimal contact.

— For a maximum suppression of the electrosurgical
frequencies, RF suppression filters should be inser-
ted in the ECG leads. These filters or chokes should
be mounted as near to the ECG electrodes as pos-
sible to minimize the risk of burns.

— The ECG electrodes should be pfaced as far away
as possible from the operation site and from the
neutral electrosurgical electrode.

- The red and yeilow ECG electrodes should, if pos-
sible, be placed equidistant from the black ECG
eiectrode, from the operation site and from the ney-
tral electrosurgical electrode.

— The ECG electrodes should be placed as close {o-
gether as possible for a reasonable signal.

— To minimize ,antenna effects Ccaused by ECG leads,
lape the leads together as close to the electrode ag
possible. Use short, shielded leads to help minimize
wantenna effect*.

— The distance betwean the ECG and electrosurgical
leads should be as great as possible. Perpendicular
positioning of these leads wijll give the least inter-
ference,

— The leads of the electrosurgical equipment will act
as ftransmitters. Avoiding [oops in these leads will
reduce the effectiveness and hence interference,

— The earth referenced mode of operation will give
less interference than the floating mode.

— The neutral electrosurgical electrode should be pla-
ced close to the incision as possible and the RF
power should be set in the lowest position for the
intended surgical procedures,

If all the above mentioned measures don't give the desi-
red results the first action should be a check on the
contact quality of the neutral electrosurgical electrode
with the patient. A guestionable contact between the
plate and the patisnt will increase the interference
problems. AC line intereference problems in the earth
referenced mode of operation might be reduced by
connecting the neutral ECG electrode tn the neutral
electrosurgical electrode.

WARNING!
Never cannect the neutral ECG electrode to the

neutral elecirosurgical electrode in the floating
mode of operation.

interferences due to the sparks will be minimized if
the vector of the ECG signal is perpendicular 1o the
scalpel curremt vector. This means that at e.g. a sto-
mack operation the neutrai electrosurgical electrode
should be placed on the patient’s back in a vertical line
directly under the incision. The ECG electrodes should
be placed in equidistant positions from the incision in a
horizontai field across the chest.

Cleaning, Disinfection and Sterilization

Cleaning

Always switch off and disconnect the equipment from
the power supply before cleaning.

Do not aliow water or other llquids to enter the equip-
ment as they may cause short circuits and CoOrrosion.
Enamelled parts must only be cleaned by wiping with
a damp cioth and mild detergent, and rubbed down
with a dry cloth,

The active electrodes must be kept clean while in use.
Any btood or particles of tissue found adhering to them
should be removed at once with the aid of sterile gauze
or copper wool,

Normal cleaning can be done with water, but the elec-
trodes shou'ld be stored dry.

Reusable patient plates must always be kept bright and
tree from grease. Blood etc. may be removed with water
and a mild abrasive. The plates must be rinsed tho-
rougiy to remove all traces of abrasive. The patiant plate
and connecting cable must be maintained in perfect
condition since bad conductivity or bad appiication of
the plate to the patient, may cause burns,

Disinfection

Always switch off and disconnect the equipment from
the power supply before disinfection,

The equipment, accessories and connecting cables can
be disinfected by wiping with a cloth dampened with
glutor aldehyde fluid or an equivalent solution. Do not
use solvent or corrosive disinfectants.

WARNING!

The equipment must not be exposed to gaseous
disinfectants.

Spray disinfectants are not recommended as the disin-
fectant may enter the equipment causing short circuits
or corrosion. It the room in which the equipment is
instalied is to be disinfected by means of an atomizer
the equipment should be carefully covered with plastic.
The equipment should be switchad off and allowed to
ceol down weil in advance, in order to prevent con-
vection currents drawing the disinfectant spray inte the
eguipment.

After disinfecting the reom, remove the plastic cover
from the unit and wipe the unit with disinfectant. The
equipment may not be used in the presence of disinfec-
tants which vaporize to form explosive mixtures and ths
vapor must be allowed to disperse before the equip-
ment is returned to use.

The method of disinfection used should comply with
standard regulations and recommendations, inciuding
those concerning the prevention of explosion hazards,

Sieritization

All monopolar and bipolar handcontrols, forceps, esiec-
trodes, cables and reusable patient plates may be steam
sterifized using standard practices,

It is advisable {o wrap handcontrols and cables in cloth
{or steam sterilization, however, do not wrap too tightly
or damage may occur, After sterilization, the jtems
should be removed from the cloth immediately and dried
thoroughty before reusing in another operating proce-
dure.



Application of the Patient Plate

Essential prerequisites for satisfactory
electrosurgery are that the patient plate,
inciuding cable and plug, is in perfect
cendition and that the patient plate is
correctly applied to the patient,

General

The entire RF current, which flows into the patient via
the monopolar active electrode, must be conducted
away from the patient via the patient plate in order to
tlow back to the surgical equipment through the patient
plate cable. If fixing of the patient plate o the patient is
torgotien or incorrectly applied, then the current will
flow trom the patient to electrically conductive objects,
such as operating table, supports, parts of other equip-
ment, damp swabs, etc., in which the current density
can be so great as a result in burns 1o the patient where
small area contact with the above mentioned objects
occure,

The Following Instructions Regarding the

Application of the Patient Plate Must be
Observed:

The patient plaie including cable and plug must always
be in pertect condition. Above all, care should be taken
lo ensure that the surface of any reusable patient plate
ls clean and metallically bright.

The electrically conductive surface of the patient plate
should be at least 180 cm? and its whole area should be

fixed to the upper arm or thigh closest o the operating
area of the patient.

The electrical conductivity of the skin in the area of the
patient plate should be improved by cleaning away 0i
and grease, massaging or brushing to improve the cir-
cuiation and by carefully rubbing in saline soiution.

Do not attach the patient plate directly over targe blood
vessels close to the skin. Attach the patient plate secuy-
rely, so that if the patient moves the whole fixture area
s secure. Make sure that there is no excessive contu-

sion which could iead to necrosis resulting from the lack
of circulation,

The ERBE PATIENT PLATE should as far
as possible be applied in the vicinity of the
operating area. The diagram shows the
most suitable points of application on the
upper arms or thighs {or the appropriate
operating areas,

During electrosurgery, the palient must not come into
contact with elecirically conductive objects, such as the
operating table, supports, damp cloths etc. A thick, dry,
electrically-insuiating sheet must be placed between the
patient, the operating table and the supports. During
electrosurgery, these sheets must not become damp.

Areas subject to considerable secretion of sweat, body
extremities lying against the trunk or skin-to-skin con-
tacts should be separated by the application of dry
cloths. Drain off urine with & catheter.

if the patient is connecled to a monitoring device during
electrosurgery the ECG electrodes should not be
applied too close {o the operating area. The distance
shoutd be at least 15 cm. Instrument leads which can
conduct the RF current away from the patient musi not
be applied to the patient during electrosurgery.

The cable between the patient plate and the surgical
unit must be as short as possible.

The neuiral electrode should not be applied to bony or

hairy areas. Hairy areas should be shaved before appli-
cation.

WARNING!

In the floating mode the neutral ECG electrode
must not be connected to the neutral surgical
electrode, but should be placed as far away from
it as possible,

[t e e —

Careful consideration should be given to the positioning

of the electrodes and their connections. The high fre-
quency RF current path through the patient must be as
short as possible. Therefore the patient plate should be
positioned with its entire area covering the patient as
close to the operating area as possible.

In the following examples the patent plate can very
easily be attached to the patient.

]
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TECHNICAL SPECIFICATIONS

Mains

Power consumption:
without RF output power
by 175 Watts RF output power

Leckoge current
Protection Class

RF output monopolar cutting
monopclar coagulation
bipolar coagulation

Monopolar frequency
Bipolar frequency

Qutput power controls:
Monopolor

Bipolar

Degree of coagulation
Crestfactor: monopolar cutting

Standard:

alternatively:

Patient plate

Low frequency leakage current 50 Hz

Colour indications according to
1EC 401-1: Cutting

Coagulation

Audible signals: Cutting
Coagulation
Bipolar

Visual signals:

Cooling

Size

Weight

220V T 10 9%, 50 Hz
other voltages and frequencies on
request,

7 Watts
345 VA

0.09 mA
| according to |EC 601-1 requirements
175 Watts at 300 Ohms

100 Watts at 300 Ohms
S0 Watts at 75 Ohms

450 kHz
500 - 1000 kHz

continuous from 1 to 10
continuous from 1 to 10
continuous from Q to 10
continuous from 1.4 to 9.5

grounded capacitively (type BF)
grounded directly or os o
floating output (type CF)

less than 2 pA

vellow
blue

continuous tone
modulated tone
continuous tone

5 pilot lamps
no fan, cooled by natural convection

WxHxD= 405% 170 x 300 mm

11 kilograms
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10 MAINTENANCE

CAUTION To prevent danger of severe electrical shock,
do not remove the cover of the unit. Refer all servicing
problems to qualified service personnel,

The procedures listed below should be carefully folle-
wed in order to ensure safe and efficient operation,

Before every use the following routine inspections shall be ecarried out:

PREVENTIVE MAINTENANCE

The following routine inspections shall be carried out
ch the equipment and accessories in order 1o keep the
equipment within its specification during its lifetime and
to warranty safety.

Insulation

Checks for any sign of damage to the insulation of the
cables, connectors and accessories,

Sentry circuit

- = "

The sentry circuit shall be tested for proper function.

Indicators

Every three months or after repalrs:

The audible and visual alarm indicators shall be tested for
proper function,

Eearth conductor

An eartn continuity test shall be carried out.

Every year or after repairs the following functional checks shall be made:

Low frequency leakage current tests

Measuring leakage currents (50 or 60 Hz}.

Sentry circuit test

Check for proper function.

Audible and visual alarms

Check for proper function,

Output power

Measure max. cut, coag. and bipolar RF ocutput power.

Haemostiasis control

Measure max. RF-cutting power in the positions 3 and 8. I

Absence of muscular stimulation

Measure the absence of resistance between active and ]
patient plate {R > 2 MOhms).

Control the mode of operation

The eartih referenced or floating mode of
operation

Indication of the earth, earth referenced cor floating mode

on the frontpanel (5) has to be in accordance with the
electrical connection of the patient plate.

Measure the resistance between the patient plate and
protective earth (R > 2 MOhms).

The earth mode of operation

Corrective Maintenance

Modifications and repairs may only be carried out by
ERBE or by service organizations, expressly autheorized
by EREE to do so. The latter must provide a certificate

Measure the resistance between the patient plate and
protective earth {R << 0,1 Ohms).

on the nature and extent of the repair, and where appro-
priate, any changes to ratings or working {imitations.
The certtficate must also siate the date, the work carried
out, and be duly signed.



11 MODIFICATION/REPAIR CERTIFICATE

The following modifications and/or repairs have been carried out on the egquipment:

As a result of the modifications, the following rated characteristics have been altered:

The modifications and/or repairs listed above have been carried out in accordance with technicai require-

ments. The safety regulations, in particular the technical information providet by the manufacturer and the
IEC regulations applicable at this time were known to me.

Name of service engineer:;

Address of service engineer;

Date of repair/modification:




11 CIRCUIT DESCRIPTION
Power Supply

The power supply assembly consist of transformer Trd
and Tr2 (toroidal type} protected against excessive pri-
mary current by fuses F1 and F3 as well as excessive
coil temperature by two thermal cut off fuses Th? and
Th3 which are embeded in the two 110V primary win-
dings of transformer Tr2 and a separate thermal sensi-
tive device Th1 placed on the inner circle of the toroidal
coil to the transformer Tr2.

Transformer Tr1 produces 18 Vac and 27 Vac.

The 27 Vac is rectified by the bridge rectifier GI1 and
stabilized to 24 V by IC1 on PCB 151.2.

Transformer Tr2 produces 115 Vac which is rectified by
the bridge rectifier G11 on PCB 15).3.

The line power transtormer Tr2 {torodial coil transfor-
mer) has four primary windings. The line voltage selec-
tor diagram is shown inside the cover of the unit., The
line voltage selection can be made by changing the
bricge wirg on multipoint connector terminal St3.

The line transformer Tr!1 has only one primary 110 V
winding which is parallel 1o the primary 110 V winding
1=2 of transformer Tr2.

With the front panel power switch S¢hl in the ON posi-
tion, power is applied to the power supply and to the
lamp inside of switch Schi.



Monitor for Bipolar Coagulations
PCB EE 151.4

The bipelar generator, PCB EE 150.3, can be switched
on by either footswitch or automatic control. When the
bipolar generator is switched on by automatic control,
a time delay is used for switching on the bipolar coagu-
lation current. This allows the surgeon to use the for-
ceps for tissue preparation prior to the initiation of co-
agulation, Coagulation begins only when the tissue has
been held between the forcep tips for a continuous time
interval. This time interva!l is the delay time which can
be pre-set by adjusting trimpot TP3 on PCB 151.4 for
a- delay of 0 to § seconds, thus avoiding unintentional
coagulations.

Switching of the bipolar generator by footswitch cantrol.

ATTENTION!
For switching of the bipolar generator by foot-

switch, depress the grey push button 11 {Sch2 in
the circuit diagram} on the front panel.

By pressing the blue pedal of the footswitch, 24V dc¢ is
supplied to contact J on PCB 151.4. Relay 1 is activated
and the relay contact r1 is closed and the power regula-
tor PCB 156.3 is activated.

The maximum and minimum RF-power can be adjusted
by TF1 and TP2 cn PCB 151.4. Potentiometer PC on the
front panel controls the intensity of the output.

Switching of the bipolar generator by auomatic defay
control.

ATTENTION!
For switching of the bipolar generator by auto-
matic control, depress the blue push bution]?2

(5ch2 in the circuit diagram) on the front panasl,
(The circuit diagram shows Sch2 in automatic
mode condition).

Transistor T1 is normaily conductive, however when
the forcep tips are both in continuous contact with
tissue, the base of Ti becomes 0 voltage and T1 is
shut off. This allows capacitor C4 to be charged through
resistor R4, After the delay time, transistar T2 becomes
conductive and activates the relay Rel 2 which closes
contact r2 allowing 24V to activate Rel 1 and thus the
bipolar generator is activated for use.

Delay time may be adjusted from 0 to 5 seconds with
trim potentiometer TP3.

Transistor TS5 on PCB 151.4 isolates the bipolar genera-
tor from the power supply PCB 156.2 and prevents the
Dipolar from being supplied power when monopolar
generator is activated,
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RF-Generator for Bipolar Coagulations
PCB EE 150.3

The T 175 ELECTROSURGICAL UNIT is provided with
a special RF-generator for bipolar coagulations. It con-
sists of the RF-generator on PCB EE 150.3 and the bipo-
lar monitor for automatic activation of the bipolar RF-
generator. The bipolar RF-generator is supplied from
the power regulator PCB EE 151.3,

The bipolar moniior PCB 151.4 is supplied with 18 Vac
from the transformer Tr1 of the power supply.

The RF-generator for bipolar coaguiations, PCB EE
150.3 consisis of the power transistors T4 and T2 which
are operating push-pull. The frequency of this selfoscil-
lating generator results from the combination of the

capacitance of the cpacitors C2 and C3 as well as the
inductance of the primary winding of the RF-transformer
U1. Because there is an influence from the secondary
loading of the RF-transformer U1 to the inductance of
the primary winding, the frequency of this generator
varies from approximately 1000 kHz in maiched loading
to 500 kHz in open circuit condition.

The fuse F1 on PCB 150.3 protects the power supply
from excessive current when one of the transistors T1
or T2 or one of the diodes D1 or D4 becomes shorted
circuit. Capacitor C5 aveids unwanted neuromuscular
stimulations.
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Logic |
PCB EE 151.2

The task of the logic-PCB 151.2 is to coordinate the
different functions of the unit;

Cut-Logic

Monopolar Coag.-Logic
Bipolar Coag.-Logic
Priorities

Visual and Audible Signals

Cut-Logic

If activated by footswiich, + 24 V is supplied to contact
V on PCB 151.2 and if activated by handcontrol, + 24 V
is supplied to the same both contacts V and T. This
+ 24V is fed through diodes D5, D6 to 1CG2, which turns
on transistor T1 and energizes relay Rel A. Transistor 13
does not conduct in this state, because it is sheorted
by T4 through diode D4. When Rel A is energized, con-
tact rA1 activates the power supply PCB 156.3 and con-
tact rA2 switches on modulation for hemostasis.

Monopeolar Coag.-Logic

When channel B is activated by fooiswitch or handcontrol
the +24V is supplied to contact T of PCB 151.2. There-
fore transistor T3 is switched on conductive through DE,
D7, 1C2 and B6. That energizes reiay B. it's contact rB1
activates the power supply PCB 156.3 and contact rB2
activates the modulator on PCB 158.5.

Bipolar Coag.-Logic

When the bipotar generaior is activated, it must be
shure that the menopolar generator can not be activa-
ted simultaneously. If the bipolar generator is activated
either by footswitch or by automatically the -+24V is
fed to contact J on PCB 151.2 and 151.4 with the result
that realy Bell on PCEB 151.4 activates the power supply
over it's contact r1. To ensure, that bipolar coagulation
current has priority relay A and relay B are blocked
through R3, T2 and 3, B7, T4 on PCB 151.2.

Prigrities
Ta prevent multi-activation of the different functions
the logic on PCB 151.2 has to coordinate priorities.

First priority is patient plate alarm.

Second priority is bipolar coagulation.

Third priority is cut.

Fourth priority is monopolar coag.

Visual and Audible Signals

Patient piate fault conditions are indicated at the
same time by acoustic and optically signals.

The audible signal is generated by 1C2, which delivers
an output signal from output 3 over R11 to T5 which
activates Sul giving an interrupted audible signal. 1C2
5 activated by Tyl on PGB 158.5 through D3 on PCB
186.3. The voltage at contact P on PCB 151.2 is at
ground so that IC2 is started and activation of the mono-
polar generator is prevented, because the bases of T
and T3 are also at ground. Because lamp LaNE is also
connected 10 Tyl on PCB 156.5 it illuminates in a
patient plate fault condition.

ATTENTION!
When there is a fault associated with the patient

plate, audikle and visual alarm signals are only
given when an atiempt is made to operate the
monopoelar generator,

The lamps LaA and L.aB are in parallel with relays Rei A
and Rel B and illuminate when the correspanding relay
is activated, The lamp LaC, which indicaies bipolar
current, is directly activated from the footswiich socket
through contact J on PCB 151.2,

The audible signal for cut is activated through T6 which
is activated through D4, R19 and R14, This audible sig-
nal is a continuous tone,

The audible signal for menopolar coagutation is a mo-
dulated 1one. It is activated through D10, T7, IC3, Ri5,
D12 and T6 which ts modulated by 1C3.

The audible signal for bipolar coagulation is identical
the audible cut signal. It is activated through D13, R20
and T6.
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12 CALIBRATIONS AND ADJUSTMENTS

This section provides the procedure Ffor calibrations and
ad justments to bring the model T 175 E electrosurgical unit

within the specifications. The recommended test equipment is
listed below.

Recommended Test Equipment
1 Digital voltmeter, with more than 1 MOhms input impedance.

1 RF-power-meter,model 1200, Dempsey or ERBE electrosurgical
power meter.

The following adjustments can be done:

AB-Monitor function

Bipolar output power

Bipolar automatic delay time
Monopolar cut output power

Monopolar coag. ocutput power

ABMonitor Adjustment (PCB 151.5)
® Connect a handcontrol with two push buttons to socket 7
(in circuit diagram Bu2).

® Disconnect patient plate during AB-monitor ad justment to
avold Rf-power interference which can disturb the digital
voltmeter. Take no notice of the patient plate audible
alarm during depressing the push buttons of the handcon-
trol.

¢ Connect a digital voltmeter to collector of T12 on PCB
151.5 and ground. Set the digital voltmeter to ac voltage.

e Depress yellow push button {cut) on the handcontrol and
adjust approx. & Vac fF +/=- 0,2 V on trimming potention-
meter P2 on PCB 151.5.

e Connect the patient plate to socket 2 (in circuit diagram
Bul).

® C(heck if cut is activated when the yellow push button is
depressed and coag. is activated when the blue push button
on the handcontrol is depressed.

® If cut and coag. are activated confusedly also relay RelA
and RelB rattle, adjust TP2 sc that activation of cut and
coag. 1s definite.



® When the adjustment is carried out correctly, pilot lamp
19 (in circuit diagram LaA) must be on when the yellow
push button on the handcontrol is depressed. Pilot lamp 20
{(in circuit diagram LeB) must be on when the blue push
button on the handcontrol is depressed.

Bipolar Output Power (PCB 151.4)

¢ Connect bipelar forceps to socket 8 (in circuit diagram
Bu4},

# [Lonnect the RF-power meter to the two tips of the forceps.

¢ Depress the blue push button 11 on the front panel of the
T 175 E unit.

¢ Set the RF-power meter to 125 Ohms load resistance (heavy
load} and low power range (high sense).

e 5Set the bipolar intensity control to step 10.

o Adjust the bipolar RF-output power to 50 + 2 Watts by
trimming potentiometer TPl (CMAX } on PCB 151.4.

® oSet the bipolar intensity control to step 1.

® Adjust the bipolar RF-output power to 2,5 +/- 1 Watts Dy
trimming potentiometer TP2 (CHIN ) on PCB 151.4.

e Check if the bipolar RF-output power increases with
bipolar intensity control setting.

Bipolar Automatic Delay Time (PCB 151.4)

The automatic delay time is defimed as the time between
touching the tissue with both tips of the bipolar foreceps
and the automatic activation of the rf-coagulation current.

¢ Depress push button 12 on the front panel of the T 175 F
unit.

¢ CLonnect bipolar forceps to socket 8 (in circuit diagram
Bus)

e Llonnect the two tips of the bipolar forceps to the RF-
power meter and check if the required automatic delay time
1s provided.

e The automatic delay time can be adjusted in the range from
1 to 5> seconds by trimming potentiometer TP3 on pcb 151.4.
The standard automatic delay time is 2 seconds.

e If no delay time is required, the capacitor C4 on slele
151.4 must be replaced with a 22 uF/40 V capacitor.



Monopolar Cut Output Power (PCB 151.3)

Connect the patient plate to socket 2 {(in circuit diagram
Bul) on the 7 175 E front panel to the patient plate input
socket of the RF-power meter.

Connect a handcontrol with two push buttops to socket 7
(in circuit diagram Bu2) and connect the active input
socket of the RF-power meter to the active electrode which
is in the handcontrol.

Set the RF-power meter to 500 Ohms load resistance {normal
load) and high power range (normal sense). When the ERBE
RF-power meter is used set it to 250 Watts power range.

Set hemostasis control 14 on the T 175 E front panel to
Zero.

set cut intensity control 13 on the T 175 £ front panel to
10. :

Depress the yellow push button on the handcontrol or the
yellow pedal of the footswitch toc activate cut power
(channel A).

Adjust the maximum cut power by trimming potentiometer TP2
(A+BMAX ) on PCB 151.3, which should be 175 +/- 20 Watts.

Set cut intensity contrel te step 1.

Set RF-power meter to high sense (ERBE power meter 60
Watts).

Adjust the minimum cut output power to 2,5 + 3/- 1 Watts
by trimming potentiometer TP3 (AMIN ) on PCB 151.3.

Check if cut output power increases with the cut intensity
setting.



Monopolar Coag. Output Power (PCB 151.3 and PCB 151.5)

NOTE ¢ Before coag. output power adjustment is carried out

the cut output power must be correctly adjusted.

Connect patient plate to socket 2 (in the circuit diagram
Bul) and the patient plate input socket of the RF-power
meter.

Connect a handcontrol with two push buttons to socket 7
(in the circuit diagram Bu2) and to the active input
socket of the RF-power meter with the active electrode,
which is in the handcontrol.

Set the RF-power meter to 500 Ohms "normal load" and
"normal sense",

The maximum monopolar coag. output power {monopelar coag.
intensity control at step 10) should be approx. 100 +/- 20
Watts. This depends on the pulse/pause ratic of the
modulation (PCB 151.5).

set coag. intensity control on the front panel of the
T 175 E unit to step 1. '

set RF-power meter to high sense (ERBE power meter to
60 Watts).

Depress the blue push button on the handcontral or the
blue pedal of the footswiteh to activate the monopolar
coag. power {(channel B).

Adjust the minimum monopolar coag. output power by
trimming potentiometer TPl (8MIN ) on PCB 151.3 to 2,5 «+
2/- 1 Watts. ’

Check if the monopolar coag. power increases with mono-
polar coag. intensity setting.



L1211 D1LAava g O Ty miauanbaina = SHH S
ON SININOIWOD TINVAINOUH ATBNISSY ¢0 101 ©°N 36/1 LWOLOS¥IT  LINT
£00-1t 91 ¢ uuDW{ 9} Ap w0z X G ‘A 062/ V SW asng | 28
£00~L1 91 G UUDUD| D1 A ww g X § ‘A 052 /¥ SW asng | |!S
L1000 1L § "04§23|3 TApY A 00Z ‘40 089 Joy120do) ID
000-20 S0 & s}e31(] PaziuBooay -y ‘A QL[ * PRIDUIWN[IL  YO4IMG SLIDW | Yo
600-%0 90 & 2989°5€0 1 184NYdg |pdo apiym  1an0D
G00-¥0 90 6 | ¥ZOZ E€16°S ISH 1ajunYag VW E£Z ‘A ¥ qjog
G00-01 91 ¢ 0089 °6€0 Y41 1331ny2g 193205 uopo(nBooy) ofodig dwe Jo|ig | D P
600-%0 90 S 1989°6£0 1 dapnyag |pdo 241ysm 480D
G00-¥0 90 G | ¥ZOZ €167 IS epnYdg YW EZ ‘A YT q)ng
S00-01 91 & 0089°GE0 ¥4 1apnyag 133205 uonp|nBoo) dwo Jofid | 907
600~¥0 90 € 1989°6£0 1 dapnyog (pdo a3iym  1an0]
S00-¥0 90 G | ¥202°€16°G TS dapnyog vwez ‘A v q|ng
G00-01 91 & 0089 °G£0 ¥41 193unYog $9200G 4n7) dwoy jopd | yoi
800-+0 90 ¢ 2989°6€0 1 Japinyog [pdo pas  Jsao)
G00-¥0 90 G | ¥Z0Z €16°G TS LUTEIN VAR AR 74 q|ng
G00-0L 91 ¢ 0089°6€0 ¥4 18pinyog 1931906 24p|d jualing dwo jouBis  [FNo7
&¥0-¥0 90 G 01" 10€0° €0 A944nyog A ¥T dupuoiay dwo 4ojid o
Z10-106L S 1241y Buly
[10-10G1 & [o41Y 9A07)
010-l0GL S [o41y Aol ‘ww G| JaiBWDIp  qouy |oua)
. Ledvd Sl NOILYNDISIA
‘ON 1uVd 3943 NTUALOVAANYIA NOILdI¥OS3a ERINENEREN




e 1 LUV uoy /g8 g9y VT e Il arIv UL AS EQ wmﬂm

"ON SININOIWOD 1INVIINOYd  ~ A1awWassy 0 101 oN 1641 LWOLOR¥T  1inr
0L0-90 LL S o} 1Y d6jtondo]) - A 40 2770 ao4pa0do]y | 3N
£00-10GL S |24ty ’ MOty
¢00-1061 & |24y 18A0D)
100-10GL & |94y A316 ‘ww gz 1ajawoip gouy |044uo)

600-10 61 & 1941y MOL 1y
go0-10 gL ¢ f241y 18A0D)
£00~1061 S 1241y AauB ‘w7 ssgewnip  qouyl [OJ4uoD)
00-1c01 6 OA|DA waul] Y zz 1842W014u3404 Wd
100-1EOL S OAJPA Ioaul] Y 0ZZ  19i2woiusiod 1d
£00-1E O CAIDA |oolwyilioBop aaljoBau 3 QO]  J949WO UD}04 d
£00-1€ 01 & OAIRA |eolwypBop eaypBau 3 00| tesoworiusiod ad
£00-1lE€ 0L & OAIDA [pojwyiinBo| saypBau 3§ 00L 4@iPwoljusjod vd
GZ0-1091L S | 3933 uoyjozi|pnby [pruaLOY 4954005 cng
210-¢0 10 € 3943 apod|s9|7 Jojodig §dog | png
&01-Z20 10 € ‘yduny-|ayon} sojod §  “yoj1msjo0 193504 cng
¥00-20 10 € : 333 apo4yoa|y dAlOY Jo|jodouoyy {35206 zng
6£0-20 10 £ Jdyd 8p01123|] joLNBN] 1952008 1ng
s dLehid ANVYN NOILYNDIS3J
'ON IYvd 3gy3 JIHNLDOVAONYIN NOILdId0533a AONIFYILTH




e 1 LUV U

upey /¢g 'qad

T B W e Tl e W e Nl g S el B

Sd3ad

ON  SININOIWOD TINVIINOUS ATENISSY 20 10 { 31641 LWOLOSI  Linn
£20-20 60 G 140y ajiym ‘453 uoHNqysay
0Z0-Z0 91 G dWV WU SLT0 - €70 W 0T N oW 1924206
710-20 91 S dWY sajod ¢ 1205 | gig
y10-20 91 6 dWV se|od ¢ 14205 1 948
y10-2091 ¢ dWY sejod ¢ T ELIN Sl
v10-20 9L dWY sejod ¢ 194005 | {45
£10-20 91 § dWV ssfod 7 19206 | €IS
910-20 91 6 dWv sojod ¢ i005 | 74S
y10-20 9L 6 dWv sajod ¢ 14205 [ [4S
800-01 91 ¢ 1494135 19208 Jojsisuoy|
4
£00-00 20 § SDX3) / OA[DA 08 XN4 sogstsunty | -]
000-E0 9L § 13]124 Brid-ddvy 487205 1amog | 4SO
N ldvd ANVN NOILYNDISIQ
ON 1¥¥d 3ay3 HAHNLOVINNYIN NOIL4IH¥DS30a ADNFHI4T




4011 O51LAVA

uiiog / g -9o4

HYWY NIZIGIWOHINT T mmmﬂ
s

£80-Z0 10 £°N ST 161t 33 ATBWNISSY 20101 ©°N 35/0 LWOLOBT LN
100-0Z Z0 § D G6 AASE QA[PA apoi(g ol
100-0Z 20 D 56 AAd OAJDA apoiQ ¥Q
100~0Z 20 & D 66 AAS OA[DA apolQ £d
000-0Z Z0 § AN udquUNya|3 | apolg Za
£00-22 20 § Gl D 56 X748 ua3UN}D(3 | apoi(] 4aus7 14
000-01 20 § W €01 D3 10303 logsiakyy | P4y
100-00 20 & g 9¥S D4 OAOA sostsunt] | z(L
000~10 Z0 G € £56 D OA|OA Jogsisuoa] oy
000-10 Z0 6 4 £5S D4 OA[OA fopsisuoaf | oL
000-10 20 G 4 /66 D1 OA[DA Jojstsuni | 61
000-1020¢6 4 /56 D8 OA[DA l0ys1suni] 8.
100-00 20 § g 9¥S Df OAIDA Joystsupd| vl
£00-00 20 08 XN4g OA|DA doysisund | Gl
£00-00 20 08 XNd OA[DA 10gs15uDL | vl
Z00-00 20 € 9 /¥S Df OA|PA 10}51SUDI | gL
100-0020 ¢ 99¥¢ Dd OA{DA 4045150 | ZL
100-00 20 § 49%5 Dd OAIDA {o4s1suDs | (L
000-00 00 § A §5S AN sopyoubig ewil b DI
££0-20 10 € 3943 G151 33 Ajquassy  panog N2t pajuty
ON Lldvd JNVN NOILYNDISIA
ON L¥vd 3843 ¥AUNLOVANNYA NO1LdId0S30 3ONFH333




L4o11 >1dvd

uey / ¢g 994

HAWD NIZIGINOYIMITT mmﬁ__m
.

££0-20 [0 £ oN 6161 33 ATEWISSY 2010t oN 361 LWOLORIT Ny
Z10-20 11 ¢ o¥3 A0Sz 4dsi070 loyrondony | yn
100-€0 L1 SUBWa1G A 0£9 4d oge 104100doyy | 9D
#00-20 11 & O} A 001 G170 1o4o0dp7y 49
¥00-20 11 G 0y3 A 001 416170 doyoodoy | o
Z00-€0 LL § suswaig A 0£9 4d ozy J04iondo7) £D
Z10-Z0 L S QU3 A0SZ  adcio0 joyoedony | z5
Z00-€0 1L S suswalg A 089 id oz¥ 104§20do7) 1D
200-22 205 | | Aé D SS X74 uaxunya|e] spoiq 48usz | /1Q
100-22 206 | 9 AS D6 XZ4 uaxunya[a] spoiq 4ausz | 9|
000-0Z 20 G 8yiy N 1 usyunga|of spoiq | 51@
000~0Z 20 § 3 AVANE usxunya|af speid | v1Q
000-0Z Z0 G 8riy N I usXunja|a | spo1q | ¢1g
000-0Z 20 § 8Ly N | usjunga|a| spoig | ziq
000-0Z 20 § AVAN uaxunya|a) spoig | (1@
000-0Z 20 8yl N 1 uasunyaje) spoig | o1Q
000-0Z 20 S 8¥ly N | uNUN§DY 3| spoig | 4a
¥00-02 20 S ¥00E SN uoutjog spotq | 8@
100-0Z 20 § D 66 AAY OA[DA spo1d | «£q
¥00-02 20 G ¥00€ SN uot4ijog pela | 9d
N Luvd JNVYN NOILYND{S3Q

'ON L¥Vd 3843 AIANLOVANNYIN NOILJIMOS2a JONIHA43




o1l OLU VO]

unpy / eg * qay

HY%D NIZIQGINOYLYI TS ummﬂ
|

Z80-¢0 {0 € oN

G161 33 ATEWIASSY 20101 oN ISLL LWOLORMT N
$00-£0 L1 & Oou3 AIT %S +Jug'g Jojroodony | 6zD
Z00-20 11 § o)k A £9 41 ¢ ¢ lopondony | 775
Z10-20 11 & o'k A 052 G100 Jo4oodo)y | 175
Z00-20 11 § o'k A E9 4d 6 to4190do)y | 0zD
G00-Z0 L1 § Ou3 A 001 44 890 dopoodpy | 440
G00-Z0 11 G O¥3 A 001 4189°0 0319000y | giD
Z00-Z0 L1 § 0¥3 A £9 46y dojtondoyy | /1D
Z10-20 11 g oY1 A0Sz 3161070 Jopvodony | 915
C00-Z0 Lt § O}'E| A 00t 41890 dojrondny | 61D
Z10-20 1L § 0¥3 A 0SZ 41 610°0 dogondoyy |y
000-€0 11 6 suswaig A 0£9 49 001 dojiaedo)y | g1
L00-€0 LI & DWI A A 00% 4 1°0 jo400do]y | 71D
¥00-Z0 11 G ORE| A 001 416170 dojpaodo) 11D
000-€0 LL § suswsig A 0£9 4d 001 soydodoy | 01D
000-€0 11 & suawalg A 059 4d 001 Jojioodory 6D
¥00-20 (1 § O E| A 001 47 610 do41ondor) 30)

N Livd WVN NOILYNDISIA
ON 1¥Yd 3943 HIAUNLOVANNYIN NOILdI¥Ds3a JONIHY343Y




w IZIG3NOY ~
L2211 OLAVA HAWsH NIZIGIWOULMI13 mmmh

uimwy /eg ‘qay

££0-20 10 € oN G'1G1 33 ATBWISSY Z0 101 °N 16/1 LWOLOBT LN
G00-20 01 § . % G M G0 3022 w0153y | 41y
L00-90 01 § WYou4IA % Ot M 2 A lopsisay | gy
000-20 0L & % G MG0 AN Jousisoy | /1y
Z00-Z0 01 § . | % G M S0 d Gl i0isisay | 9|y
(00-20 0L § % G M G0 ¥ 0l 10159y | 61y
000-Z0 01 & % G MG 0 A 1015159y | g1y
000-80 01 ¢ WYOIHIA % 01 M ¥ S 81 dopstsay | gy
Z00-Z0 01 § % G MG 0 46t 10159y | 71y
100-20 0L & % S MG 0 4 0t 10419y | |y
Gl0~Z0 0L § %S MS0 M 9g Ho4st55y | QY
¢Z0-Z0 01 G %S MG0 W L d0ys153y &4
¥00-20 0t ¢ | % G MG O ¥ ozt 1045159y 8y
€10-20 01 ¢ %S MG0 NEE 104sis9Yy A
€10-2001 ¢ % G MS 0 AE¢€ Jojsisay oY
£10-20 01 % MG AEE 1045159y Y
610-20 0L G : % G MG0 N ZZ 10)s159y Y
610-Z0 0L § % G MG'0 M 22 1045159y £y
910-20 0L ¢ % ¢ M G0 Nzt 1045155y Zy
110-Z0 Ot § % G M S0 X8 10}s15ay Ly
ON Ldvd JAVN NOILYNDISIC
‘ON I¥Vd 3843 HIUNLOVANNYI NOILdIHO83a _ moz@m“_mm




T HYWD NIZIGINOY NI 943

weod 1 1 AU VUL

££0-20 10 £ °N G 151 33 A18WISSY Z0 10| ON 3 G5/l LWOLOAN3 LINF
600-20 0L § % MSO o1 1035159y [ Opy
810-20 0L § % G MG 0 Mgl lopsisay | 4y
(10-20 01 & % G MG0° N8 1045153y 1 ey
810-Z0 0L § %S MGS'0 381 1045159y | /ey
¥10-20 01 G %G M S0 M6°E soisisay | 9gy
810-20 01 ¢ % G MG0 M 8t 1045153y | gey
900-20 0L § % G MG 0 ¥ 06€ sisisay | yey
600-20 0L § %S MG0 N Jogsisay | eey
810-20 01 ¢ % G MEO M 8l ios1say | £y
800-Z0 OL ¢ | % ME0 ¥ 028 loysisay | oLy
710-20 01 § %G MG0 A6°¢ fois159y | 42
€00-20 01 ¢ % & M S0 472 doisisay | gzY
000-90 01 & WyoLIA % 01 Mz d€e°0 oistsey | /2y
000-90 0L G WYOIF LA % 01 MZ ¥ EC°0 1055159y | 92y
100-90 01 WO A % 01 MZ AN 104si59y | yZY
000-11 01 & WYOI A % 01 MLl A9°G 1ogs1s9y  { €7y
£00~-Z0 01 % S MG0 ¥ 22 iopsisey | Zzy
000-90 01 § WIYOLEI A % 01 MZ AEC0 10159y | |2y
000-90 01 6 WYOLI A % 01 MZ 4EL°0 logsisay | 0ZY

ON 1¥vd FNVN NOILYNDIS3Q

ON 1¥Vd 3833 HIINLOVINNYIN NOIL414053d : FJONIHISTY




Ao NLidanuaind 14

4211 DaAVA Cict-FB

uoy / ¢8 *qag

Z£0-Z20 1O € ON ¢ 1¢1 13 ATEWISSY 2010 | °ON 1¢/1 L WOLO 937 LIN
600-20 9t ¢ dWY (perowss 7 Buoud) sBuosd ¢ Brid | 245
600-20 91 6 dWv (perowal | Buoud) sBuosd ¢ Brid | 945
600-Z0 91 & dWY sbuosd ¢ Bald | gis
600-20 91 ¢ dWV sbuo.d ¢ Bold | pis
800-20 91 & dWY sGuoud 7z Bn|g £4S
210-20 91 & dWV sBuoid ¢ Bng 218
400-20 91 ¢ dWV sBuoud ¢ Bnig L4S
£10~10 10 € 33 {(1os1u0W) dowiroysund | N
£10-10 10 € 33 (+o41uow) Jaumogsund] |
2020 10 € 3 auosuni | £n
1€0-Z0 10 € 33 Jauuoysunay <N
0£0-20 10 € 33 SEITILTY]] LN
Z00-0£ 0L § SRIEEEHN o VA jodwiay | zdl
000-0¢ 01 ¢ CRITEETES 3 001 jodwia| 4]
100~-00 OL § % G MEED A ogsisoy | opy
100-00 01 & %S MELO ¥ 72 JoIsisay ) Gy
000-00 0L G : %G  MEE0 A 0351598 | vy
910-Z0 0L § %S MEG0 A2l 1015159y | £y
9102001 & % G MG A 045153y | Zhy
¥00-20 01 & % G MG 0 3 021 jopsisay b pY

whlddid VN NOILLYNDISIC
ON IMVYd 39M3 HIUNLOVINNY N NOILJIND533 JONIHA4T:




w—— W Nl iy Sl W el

upog /£8 qe4

Joda =
m
m

8020 10 € ON ¢ 15133 . AI9NISSY 20 10 | OoN 36/1 LWOLOE¥l 1IN
600-20 91 S dWY (ponowes ¢ Buoud)  sBuoud ¢ Boyg | gy
ON 1Hvd JNVYN NOILYNDISIg

ON 1HVd IgU3 SHOLOVINNYIN

NOILdIYDS3Aa

FONIHI43Y




7177 INTLIA NN RE 2T | _-
1D11 dLava uiog /€8 903 Jdd=
Z¥0-20 10 £°N LINN 33IWHOQ4SNYYL YIMOd AT8IWIASSY Z0 101 °N 3¢/1 L WOLO®y3 LINT

y00-LL 9L G UUDW 31 A AOSZ/ V¥ SZL°0 asng £15

LOO-00 £1 ¢ Dwa|n] pejquasso-aid ‘podxg jepopy ‘YA 00F  JsuuUofsunl] Z41

820-Z0 10 € 1933 podx3 jepoy ‘A QLL /GG W  Hauwioysund) [1]

ON Lluvd ANVN NOILYNDISAC

‘ON LHYd Jg9y3 HIUNLOVANNYIN NOILLdIYDSEg JONIHIdTe




O OLAVO

P NN NS 1A

utiod /¢g 924
ye0-20 10 £ °N Z' 151 33 ATENISSY Z0 10 1 "©N 161 LWOLOI  LINN
100~22 20 9 AGDSS XZ4 usjunye(3| apel Jauaz L0
000-0Z 20 & 8yiy N L usyunieay apoiq eT¢
000-0Z 20 § 8yly N L usyunjajal apoig of
000-0Z 20 § 8¥iy N | uSquA§3(D apoid vQ
000-0Z 20 & 8¥Ly N | uaxunya|3, apoig £Q
000-0Z 20 & 8yly N 1 uaxunya|s| spoig | za
000-0Z 20 § 8yly N t uaxunjeia] spoiq La
Z00~00 20 § 4 /¥S D4 OAPA 104s1sUBL | £l
200~00 20 & g LyS D4 OA[DA 104s15UD | 9l
Z00-00 20 ¢ a /%6 Dd OA[PA 10}s15U04 | GL
Z00~00 20 & d /%G D OA[DA Joysisuniy 1
200~00 20 § 9 /¥S D8 OADA d0}sisuoi | £l
Z00-00 20 § g /yG 04 OABA 104s1suod | ZL
Z00-00 20 § g Z¥S D OAIDA 10}s15UR | il
100-%2 20 ¢ 15008 D 06T 9 uDquNga|3) 1eyyoey bprg | 19D
000-00 00 & A S55 AN so143ubyg wunl el
000-00 00 G A §§S IN so148ubig dewy | ZDf
000-20 00 § 1D ¥Z8L DW pjoI050p 1ogpnBoy abojjon |+
¥£0-20 10 € 8290 3993 27161 33 Ajquassy paoog 4(nod1D) pajuly
ON luvd JWVYN NOILYNDISIA
‘ON 1MVd 3843 HAUNLOVANNYIN NOILJIHOS3a FONIHIATH




4211 2..AavVQ

uLny /€8 "qe4

HAWD NIZIGINOULYMITT mmmm

¥£0-20 1O £ 'oN ¢ IS 33 AT8WIASSY 001l oN 3641 LWOLOST [N
L1020 01 § %S MGO Mgl 10)st53Y Pt
810-Z00L %G MS0 M8l 1045159y £
910~Z0 01 § %G L MS0 ATt 1oisisay A
(102001 § % G MSO Mgl 1045153 13
[00-00 Lt § 30Y ALY dAd /'y 1041o0do 7 62
100-00 11 § 30N AEY A7y 101 190dn7) 8D
¥00-20 [ L S QY A00L 47 ¢l 0 loyyo0dery LD
¥00-20 L1 G O¥3 A0QL 47610 1041o0do7) )
$00-Z0 L1 6 Y3 A00L 49610 so4100doy | 6D
¥00-20 L1'G OXE| AQ0L 476170 Joyioodn) 1)
¥00-20 L1 & Y3 A 00t 476170 sopppodos | g
G00-Z0 11 S O} E| Agg 4rge o 104130do7) 2o
000-00 LL § 0¥ A0F  d410zZ 1o04190dos LD
000~0Z 20 § 8Ly N 1 uaxunja|ag poig | €1Q
000-0Z 20 G 81y N | uanunga(o)] spotd| z1Q
000-0Z Z0 & 8¥ly N | uayunys|ay opeirdl L@
£00-22 20 G 6l D S6 XzZ4 udsunjee| apoiq uaz | Q1Q
000-02 Z0 & 8yiy N | usyuNya|a | spord| 4@
000-0Z 20 G 8¥iy N L usyunyaja] 3poi( 8Q
ON 1uvd ANYN NOILYNDISIq

'ON 1¥vd 3943 HIYNLDOVANNYIN NOIL4INOS3Q AONIHI43TY




M NIZIUSIWUa LN b mmmﬂ
e | 1 AW WU U1 \ £g  "g9°4 e

¥£0-Z0 10 € ‘ON FANCTIEE ATBWISSY 20 10 | ‘oN 3641 LWOLORET |y
000-0t 90 § 62 D/ punosiBiq 197204 ne
000-00 #0 ¢ - 5as Aojoy | gjoy
000-00 ¥0 § sas Lojoy | oy
LEO-20 01 § % G ME0 M 1 10159y | 0zy
800-20 01 6 % S MG0 Y08 lopsisay | g1y
SH0-20 01 § % S MGS0 Mool toisisay | gy
810-20 0L § % S MG0 M8t 103519y | /1y
£50-20 0L § % G MS0 89 1045159y [ 91y
960-Z0 01 § % S MG0  ¥oge 104sts3y | Gy
900-Z0 OL G : % § MS'0  ¥04E J04s1say | py
¥50-20 OL € % G MG0  YO08L o451y | g1y
[10-Z0 0L ¢ % G MGO M8l dopsisay | 71y
810-20 01 ¢ %S MS0 N8l o519y | |1y
¥20-20 0L § % S MG0 M oee 105153y [ 0Ly
9Z0-20 0L G % S MS0 WGl o559y | 6y
L10-Z0 0L § %S MG0 M8t 1015159y 8y
810-20 01 § % G MS0 M8l 1045159y 2y
910-Z0 0L S . % G M0 Ml 1045159y 9y
[10-Z0 01 & % S MSO M8l d0ys153y o
ON ldvd FNVN NOILYNDISIQ

‘ON 1¥Vvd 393 HIYNLOVANNYW NOILdI¥D53d JONIHIJ3Y




Swe M e e — - s s ipma

et § ) A bl W\ uuey / eg " q94 uuﬂu

SE0-20 10 € "oN 8151 33 ATENISSY 20 (0L ON 36/1 LWOLOSYI  LINS
020-20 01 G % S MGE0 A LT AT B 8y
GLO~Z0 0L § % G MG 0 396 10§sis0Yy /3
400-20 01 ¢ % G MS0 Mt lojsisay 9¥
000-90 Ot § WYOHIA % 0l M2 4 €£°0 10}5159Y 8!
¥00-Z0 0L § % S ME0 ¥ 071 1015159y e
L10-20 0t § % S MS0 38t Joysys9y £y
110-20 0L § % S MS0 Mgl 10y5159Y Y
000-%0 01 G WYOHIA % G M 1 M GL 1045153y 1y
¥00-20 11 G (O} E| AOOL 476170 dojlondo)y | ¢
Zl0-20 L S O¥3 A0SZ 416100 oi1ondor £D
¥00-20 11 § ¥ AGOL  ddglUo 104tondo?) 4,
¥00-20 L1 S O¥3 A00L 415170 1o4(ondo 5]
100-0Z 20 & D 66 AAE OAIDA spotd | ¥a
000~-0Z Z0 § 871 N | usxungaa | spoid | ¢q
000-0Z 20 § 8¥Ly N | uAuNya3 | spoid | zaQ
100-22 20 9 A S DS XZ4 usdunyafay apoiQ 4ousz ¢
000-20 20 G L£8Y N Z DjoIOOW 10}s15uDd | uoLDUN|1UN L1
§00-01 Z0 § W €01 D3 10203 HoysaAYyl | ZAL
100-01 20 ¢ 10102 S 003 loystakyy (4]
Z00-¥2 20 § V2 HA OIDA o9y 9Bpug | |19

6£0-20 10 € 3943 €161 33 Ajquassy pioog 41non?) pajuiig
ON Luvd AWVYN NOILYNDISIQ
'ON 13Vd 3943 HIUNLOVINNYIN NOILdI¥DS3a FONIATA3Y




M LU N aLnA 14 -
suad l 1 o W W :Tcn_\mm ‘qe mmm"

GE0-Z0 1D E  ‘oN € 161 33 ATEWISSY Z0 10 | ‘ON 1621 L WOIOSY] 1IN
&610-20 10 € g 9019 Aop|owtay | Mutg Jps|
L00-0E 01 G |2julayg > RA jodwia] | ¢dl
#00-0¢ 0] § ao1ula4g N 001 jodwiap | g4l
£00-0€ 01 § . eo|uIByg A Lp sodwiay | 741
¥00-0€ 01 S 8D1UIB4G M 001 sodwia) 1141
ON Livd JNVYN . NOILYNSISIA
'ON 1dVd 3g¥3 ¥IUNLOVANNYA NOILdIdOS3d FONIHIATY




M1 NI OV QL 13
i1>11 diLava A 944
9£0-20 L0 E  ON y* 161 33 AT8WASSY Z0 10 | ‘ON 361 LWOLO8Y3 1IN
£10-2001 6 % G MG0 MEg 1045159y 6y
£10-2001 § % G MS0 Nee 1045159y 8Y
£00-20 01 ¢ % G MGO 4016 1045159y 4
920-7Z0 01 § % S MSO WL 1045159y Y
0Z0-Z0 01 § %S MS0 N 10453159 Y
€20-20 0L § | % G MG0 N 02 105153y Y
£00-20 0L § % G MG0 4z 1045159y £y
0£0-20 0L % G MG 0 > 68 1045153Y A
4902001 S Aa|poig us||y % § MG'0 3 0§61 10y5459Y [y
#00-20 LL & O3 AQOL 44610 1o4130d | 01D
LIO-E0 IL G sudWalg A 0£9 44 089 sopondoy | 4D
21090 1L § P41y A 440001 loj120do) 8D
| Z10-90 t1 § B}y A 490001 sojpandon | /D)
| Z10-20 L1 G oyl A00y  4dgroto 1o4p00d0) | 9D
¥00~20 L1 G ov1 A00L  ddgrio 104100d0)) )
Z00-00 11 & 30% A OF 41 z¥ doppapdo] | 4D
£00-00 |1 & 30 | A OF 4% 001 sopoedoy | €D
$00-20 11 & o3 AQ0L 476170 sopandey | 2D
¥00-20 11 G O3 A00L 415100 J0§130do7) )
ON 1uvd AWVN NOILYNDIS3A
'ON 1¥vd 3gy3 HIMNLOVANNYWN NOILdI¥D83q EMINERERE]




e bt B A A mlm el W N

uog / eg "924

HY NILIUAWNO S LAT T mmmﬂ
iy

9€0-¢0 10 € 'oN 7 151 33 ATBWISSY 20 101 "ON 3 G/1 LWOLO9 LIN
000-20 €L & Hr 089 1o4npul | 71Q
000-20 €1 ¢ H 089 104onpu| 1+
L00-0Z 20 § D 66 AAG OA|DA °poid | 8q@
100-0Z 20 G D 66 AAS OA[DA speta | za
100-0Z 20 & D 66 AAE OA[DA spoiq | 9@
100-2Z 20 § 9 A S DGS XZ8 uunys|3) apoigadusz | 6@
000-0Z 20 § 8¥1y N | usyunyala | spara | va
000-0Z 20 G 8¥ly N | usxungaje] spotg | eq
000-22 20 LATD S X74 uaxunja[a] spoig 12ue7 | zg
100-0Z 20 D 66 AAE OAJDA sporq ta
£00-00 20 § 08 XNd OA[DA 10)s)sUDI § Gl
L10~00 20 § ¥8 XN4 OAJDA 104sisUOI | 4!
100-1020 ¢ 86¢ 4 soX3 | 104s15UDa| €1
£00-00 20 & Z1S O sDX® | Joystsuni| ZL
£00-00 20 § £16 D4 SOXB | osisuna| 11
9€0-20 10 € 6210 1943 7161 33 A|quassy papog §1n2117) pajuild
= L IWYN NOILYNBISI
ON LHVd 3833 HIAANLOVANNYIN NOIL4I140S3a JONIH343Y




HAWD NIZIGIWON L WIS -
1211 dDiravda 394:

utwd /S eg qey
980-20 10 € o VIS 33 A8NISSY 20 10 1 'oN 360 LWOLO8¥3 1IN
Z00-00 ¥0 © 545 Aojay | ziay
Z00~00 0 ¢ : 5as Aojay | []oy
£00-0€ 01 ¢ 821U494G . b WA jodwuy | gyqy
¥00~0€ 01 G BD1UIBYG M 001 todutiy) | z41
£00-0£ 01 G do1uRyg X Ly joduwti) ld1
ON Ldvd ANYN NOILYN9I1S3Q
‘ON 1d¥d 383 AIUNLOVINNYI NOILdI¥OS$3Q AONIUILFY




L2101 QLAVq

uoy / ¢8 *qe4

Hquiy) z_N_omzoExmd mmm—.
[ ]

8€0-20 10 £ ON 9161 33 ATANISSY Z0 10 ON 16/1 LWOLO8YI 1
1€0-20 01 § %G MSO LAl 1oysisay 2y
Z00-90 01 ¢ wyoI 1 A %G MZ 161 Jogs)say Ly
200~20 9L ¢ Buijioy sbucid [¢  JojosuLey gy
000-20 91 G Buy1op (423205) ssjod zz  Jojoauuory gy
BE£O~Z0 10 € &6240 943 971G 33 A|quassy pinog 410317 pajuily

°N Llyvd AWVN NOILYNDISIq
‘ON 1¥vd 3843 HIUNLOVINNYIN NOILdI¥OS3g JONINIATY




4911 51ldvd

uuoy / eg ‘g3

HQWH NIZIGINWOoYIMITT

8943

800-10 IO € ©N

£°051 33

ATGNISSY 20 10t ‘ON 36/1 LWOLOgY]  LINT
000-11 91 S UUDWY | M AOSZ/ V9 LA asn 4 L1S
¥10-10 10 € 33 Jaunogsuol | (n
100-20 €1 & 1Bop oYy | g
G00-+0 OL § % G ML DA 1035153y vy
G00-¥0 Ot § %G ML M8 10}s1s9Yy £y
100-90 0L § %S MZ AN 1035150y A
L00-90 O[ & % G MZ AN logs1say 1Y
y00~€0 L & Xk Nz %G + 4 goge Jo3to0do) 9]
£00-€0 11 G suawalg A 0£9 4d 00z¢ Jojandoy 3]
£00-£0 1L suawalg A 0£9 4d 00zz 1041 30do)) 0
100-0Z 20 € D 66 AAY OADA apoiq 9q
L00-0Z 20 & D 66 AAE OA[BA apo1Q cq
100-0Z 20 § D56 AN ON[BA spot(g 148
100-0Z 20 § D G6 AAE OAIDA apoiQ £d
[00-0Z 20 & D 56 AAY OA[DA apoL( za
100-0Z 20 ¢ D 66 AAM OAJDA apoLQ ta
£00-0020 ¢ 08 XN49 OAJOA Joystsuni | ZL
£00-00 20 ¢ . 08 Xnd OAJPA A04s15UDd | 1L

800-10 L0 € 811l 3943 €061 33 Ajquessy poog {124t pajuly
N Sl NOILYNDISIQ
‘ON L¥Vd 3833 HIHNLOVANNYW NOILdIHOS3a JONIYIA3IY




1511 S14vd

HIWD NIZIGIWOU LT3 mmﬁ—u
[

unoy / ¢g *qad
800-10 10 £oN £°0G1 33 ATGWISSY 2010 [ oN 16/1 L WOLOGYT 1IN,
Z00-10 [0 ¥ LIS $01 uuD WSSy 0f o0¢ £0L 35 6 /E qulg jo3Y
£00-0l 91 6 Japuspjyosinag Jap|oy asny
©°N ldvd ANVYN NOILYNSIS3Q
'ON 1¥vd 393 NIFNLOVANNYIN NOILdINOSIq JONIYIATY




1SI1 SLyV

d

uioy /' £g8 " qe4

HYWH NIZIQIWOYINITI 3g9H=

991~€0 10 ¢ °N NOLLING HSNd 31dNOa  ATEW3SSY Zo 1ot °N 361 L WOLOg¥T  LINI
¥60-10 61 G £901-¥GEY 493 saq / eniq uoisng

£00-€0 G0 § GBEE-Y 943 pysos| ‘Ajquassy uoging ysng apqnog|  [yYs$

BN Ll VN NOILYNDIS3O

'ON Jvd 3823 UIANLOVANNYIN NOILdI¥DS3a IONIHISIY




Cres ST IR FIMMLA NIZIUIWNUE LA K ..I..
it B A Sudatd WO uioy /g8 ‘qey mmml
[Z1-E0 10 E °N NOLINE HSNd ITONIS ATEWISSY 20101 ©ON I6/1 1 WOLO843 1IN
Y0O-£0 g0 § ¢8eL-¢ m_mm._ 1pys0s[ ‘A|quassy uopng ysnd abuigt |yog

000-0Z 20 8¥1y N | uayunjo|a| apoiQ La

N 1dvd ANVN NOILYNDISIQ

ON L¥VvYd 3943 HIYUNLOVANNYWN NOILZIdD53a FONIHIATY




