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S""AFETY STEPS TO FOLLOW IF SOMEONE IS THE |
| VICTIM OF ELECTRICAL SHOCK ! }

Do not try to pull or grab the individual.
If possible, turn off the electrical power.

If you cannot turn off the electrical power, pull, push, or
lift the person to safety using a dry wooden pole or a dry
rope, or some other insulating material.

Send for help as soon as possible.

After the injured person is free of contact with the source
of electrical shock, move the person a short distance
away and immediately start artificial resuscitation.
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Throughout this manual are WARNINGS, CAUTIONS, and NOTES. Please take
time to read these. They are there to protect you and the equipment.

Procedudres which must be observed to avoid personal Injury, and even loss of life.

/CAUTION

Procedures which must be abserved to avoid damage to equipment, destruction of
equipment, or long-term health hazards.

NOTE

Essential information that should be remembered,




TM 8-6515-003-24&P

»

»

»

»

»

e ———wwErEraaEEE.

Severe injury or death can result when any part of your body comes in contact

with live electrical circuits. Medical Equipment Repairers must be especially
alert to the dangers of exposed circuits, terminals, power panels, and the like.

The electrical parameter that injures and kills is CURRENT; the force that
caused current to flow is called VOLTAGE. Voltage ratings are normally

assigned to live eiectrical circuits, power supplies, and transmission lines. You
should consider all voltages of 30 or more to be hazardous.

The physiological effect of current flowing through the human body is related to
the following factors:

The path of the current through the body.
The magnitude of the current.
The duration of the voltage shock or discharge that causes current flow.

The frequency of the voltage if alternating current,

The susceptibility of damage to your heart from the current and from
repeated shocks.

Alternating current tends to concentrate near the body’s surface because of the
phenomenon of “skin effect.” The higher the frequency of the alternating
current voltage source, the more likely the current will tend to flow in or near the
skin and away from internal body organs.

The effect of current becomes more severe with the length of time that it flows
through the body; a prolonged current flow can cause severe internal burns,
collapse, unconscicusness, or death.
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HOW TO USE THIS MANUAL]

This manual provides all the information needed to understand the
capabilities, functions, and characteristics of this equipment, It describes
how to set up, operate, test, and repair the equipment. You must familiar-

ize yourself with the entire manual before operating or beginning a
maintenance task.

The manual is arranged by chapters, sections, and paragraphs followed
by appendixes, a glossary, an index, and DA Forms 2028-2. Use the table
of contents to help locate the chapter or section for the general subject
area needed. The index will help locate more specific subjects.

Multiple figures and tables are provided for your ease in using this manual.
Words aor terms that you will actually see on the equipment are repre-
sented in the text as closely as possible. Terms, symbols, and numbers

that you will actually see in the control module displays will be in quotation
marks,

Chapter 3 provides a systematic method of inspecting and servicing the
equipment. In this way, small defects can be detected early before they
become a major problem causing the equipment to fail. Make a habit of
doing the checks and services in the same order each time and anything
wrong will be detected quickly.

Specific direct support and general support maintenance instructions are
included. Cnly perform maintenance functions specified in the mainte-
nance allocation chart for your level of maintenance. Maintenance func-
tions specified for higher levels of maintenance frequently require
additional training; test, measurement, and diagnostic equipment; or
fools.

Vil
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CHAPTER 1
INTRODUCTION

Section |. GENERAL INFORMATION

1-1. Overview.
This manuai describes the electrosurgical (ES) apparatus (lig 1-1); provides equipment technical data; and
ptovides cperational ang maintanance functions, servicas, anc actions. Adtditional information follows:

a. Type of manual. Unit, direct support (DS), and general suppon (GS) maintenance (including repair parts
and special teols list),

b. Mcdel number and equipment name. Medsel number Force 2, Electrosurgical Apparatus.

c. Purpose of equipment. To provide an alternative to the mechanical scalpel for cutting lissue. The
advantages of an ES apparatus inciude simultanecus cutting and coagulation (hemostasis), easier access 10
some surgical sltes. and heat destruction of cells at the cperative site, which may help 1o minimize the risk of
spreading diseased cells.

/ —— \\I

1
\1\
|

Figure 1-1. Electrosurgical apparalus.
1-2. Explanation of abbreviations and terms.
Special or umgue abbreviations, acronyms. and lerms used within this manua. are explained in the glossary

1-3. Maintenance forms, records, and reports.

TB 38-750-2 prescribes forms, records, reports, and procedures.
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1-4. Destruction of Army materiel to prevent enemy use.
AR 40-61 contains instructions for destrustion and disposal of Army medical materiel, Also, the S8 8-75 se-
ries provides periodic information andfor instructions on the destruction of medical materiel.

1-5. Administrative storage.

a Place the ES apparatus in administrative storage for only short periods of time when a shortage of
maintenance effort exists, This equipment should be in mission readiness condition within 24 hours or within the

iime faclors determined by the directing authority. During the storage period, keep appropriate maintenance
TeCOrus.

b. Perform preventive maintenance checks and services {(PMCS) listed in tables 3-1 and 3-2 betore placing

Army equipment in administrative storage. When equipment is removed from storage. perform PMCS 1o ensure
its operational readiness.

¢. Inside storage is preferred for equipment selected for administrative storage.

1-6. Preparation for storage or shipment.

Procedures to prepare the ES apparatus for storing or shipping are listed in chapter 3, section X.

1-7. Quality assurance or quality control (QA or QC).
TH 740-10/DLAM 4155.5/AFR 67-43 contains QA or QC reguirements and procedures.

1-8. Nomenclature cross-reference list.

Table 1-1 identifies official versus commeoenly used nomenclatures.

Yakie 1-1, Nomenclature cross-reference list,

Commeon name Official nomenciature

cur Tissue culling

COAG Tissue coaguiation

EZS appatatus Eloclkroswigical apparnus

Handswitehing pancil Handle, elactrode

Hoyboard awilch Membrane swith

Monopotar lootawitch Switch, foot, ES apparatus

Shipping/sioring chest Cage, madical, ransit and siorage
NOTE

The manufacturer aiso refers to the ES apparatus as a “"generator.”
This manual also refers to the monopolar display/control (MD/C) printed cir-
cuit board (PCB) as the central processing unit (CPU).

1-9. Reporting and processing medical materiel complaints and/or quality
improvement reports.

AR 40-61 prescribes procedures for submitting medical materiel complaints andjor quality improvement re-
ports for the ES apparatus.

1-10. Warranty information.

A warranly is not applicable.

1-2
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Section Il. EQUIPMENT DESCRIPTION AND DATA

1-11. Equipment characteristics, capabilities, and features.

a. The ES apparatus is a self-contained portable unit which may be piaced on its mobile can or any stuedy
table for use. It is a solid state, microprocessor-controlled apparatus with self-test capability, The front pane
controls and Indicaters allow operation in multiple modes with variable power levels.

b. The ES apparatus operates from multiple voltages and fraguencies.
¢. The ES apparatus includes a chest, a canvas case, footswitches, and other operating acecassorias and

supplies,

1-12. Component descriptions.

a. Mobite cart (fig 1-2). The mobile can consists of a base
assembly with shelves, four casters, and an adjustable posi-
tion top for mounting the ES apparatus,

b. Foolswitches. The monopolar (fig 1-3) and bipolar (fig
1-4) lootswitches are made of heavy cast metal. Both foot-
swilches are explosion proof and spiash prect. The attached
cable assembly on each footswitch Is 10 teet long. Pedals on
the menopolar footswilch are labeled for “CUT" and "COAG™
activation, The monopolar footswitch also has protective
guards to prevent accidental depression.

NOTE

In electrosurgery, CUT and COAG are tarms
to ldentify the voltage waveterm and ES appa-
ratus output and their specific functions.

P CADLE ASSEMBLY

SONNECTOH

Figure 1-3. Monopolar footswitch.

PGWER CORD

ADJUSTABLE TOR
POSTS (2)

1

—— BASE ASSEMBLY

CTASTERS {4)

Figure 1-2, Mobile cart,

’\ me
CONNECTOR _
=
PEBAL '\:::!‘

=

Figure 1-4. Bipolar footswitch.
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c. Chest (fig 1-5). The chest, with polyurethane cushioning material, provides protection for the ES apparatus

during shipmqm and stcrage. It also provides for storage of the footswilches. The polyurethans material has
cutlouts te posiuon the ES apparatus and footswiiches.

d. Capvas case (fig 1-6;. The olive drab canvas case with hoeok-and-loop fastaners provides protecticn for

the mobile cart curing shipment and slerage, The canvas case also confines the ES apparatus accessories stored
on e mobile cart shelves.

Figure 1-5. Shipping/storing chest. Pl 8. .CanuReicans.

8. Handswitching forceps (fig 1-7), The reusable, stainless sleel, handswitching ferceps are used for bipolar
modes of operation. The lorcep tines Incorporate the electrical swilch. The torceps have serrated sections for
gripping and are also provided wilh blue. plastic tip protectors and cylindnical. clear-plastic storage tubes.

{. Harndswitching forceps cable assembly (fig 1-8). The cable assembtly consists of a three-conductor electrical
cable, a forceps-compaiilile female connecler, and a molded connector cenfigured to fit only the "MICROBIPO-
LAR" receptable. The cable assambly can be starilized and reused.

aem— g TL AEAFTA T Lh 4

TWMICROLPOLAR T
/ / / MECEPTACLE
! HANDEWITCHNG COMNECTOR
:Dm FORCEFR
& M (ADSOR TYPE) COMT‘CTO"
|
| CcallE -~
Commg C30m BARATRAY o _/’\-._\ /""-‘
g ] i 0 m— o
D:M::——'i
Paw (GERALD STRAKGIT WCROTEY
Figure 1-7. Handswitching forceps. Figure 1-8. Handswitching forceps cable assembly.
g. Handswitching pencil(s) (fig 1-8). A handswitching pen-
ol consists of a single piece body with an attached three-con-
ductor cable and receptacie connector, The pencil body incor- -
porates a recker switch for selecting CUT or COAG medes of :z?.l.'\l::,ﬁ.‘;f/“wt_\;?x socran pwre
operation. A ilat blade electrode |5 inllially furnished with the \( \\““\‘\:‘(_‘.\\‘{
pencil. One pencil can be sterilized and reused and the other /= N\
pencil is disposable. For \Q‘)
WARNING
Accessories identifisd as disposable are to
be used only once. Do not sterilize or reuse, Figure 1-9. Handswitching pencil.
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h. Surgical hardls {lig 1-i10), The surgical handie consists of a two-piece serrated bedy which screws
together to serve as the locking mechanism to firmly hold a varietly of electrodes. The handle includes a
single conductor electrical cable and receptacle cannector. The surgical handle can be stetilized and reused,

i. Palient return elsctrode cable assembly (fig 1-11). This cable assembly consists of a two-conducter
electricat cable, a front panel "PATIENT” receptacle connector, and two single conductor electrical connectors
which thread onto the patient retum electrode threaded lugs. The cable assembly can be sterilized and reussad.

SERRAAT'M . .
e LT~ "
A RATREHE . o g \/ i

CAULE “PATIEXT™
: ' poipierd RECEPYACLE
\\ i CONNECTORS SomtREToNn
HOTATING
%%%Eh?&cokg ELECTROUE LOCK
Figure 1-10. Surgical handle. Figure 1-11. Patient return electrode cable assembly.

). Aeusable patient return alectrode (fig 1-12). The patient retumn electrede consists of a flat, stainless steel
plate with two threaded studs mounted on one end which connect to the patiant return stectrode cable assernbly.
The patient return efectrode doss not require sterilization,

k. Disposable patient return elecirede (fig 1-13). The disposable patient return electrede consists of a pad of
conductive gel, an adhesive border, a two-conductor electrical cable, and the ES apparatus front panel “PATIENT”
receplacle conneclor.

WARNING
Do not sterilize and reusa this slectrode.

CABLE .
STANLESS STEEL PLAIE . — i
/ .
s PATENT
— RECEPTACLE
o I :STUD CONNECTOR , RECEPIACLE

TN PROTECTIVE CAR

GELLED AHEA

ACHESNVE OCROER

Figure 1-12. Reusable patient relurn electrode. Figure 1-13. Disposable patient return efectrode.

I, Surgical efectrotes (lig 1-14). Five reusable electrodas are provided with the ES apparaius for application
as reguired in support of combat casually care.

BALL BLADE

——-,
ANGLED BALL

—— _‘)
FINE NEEDLE LCOP

Figure 1-14, Surgical electrodes.

1-5



T™M 8-6515-003-24&P

1-13. Tabulated data, decals, and data plates.

The tabulated data provides the specifications, physical characteristics, and other information for the ES appa-
ratus.

a. Specifications and physical chacacteristics. Tables 1-2 and 1-3 provide a broad range of specifications
and physical characteristics 1o include output waveforms, low voltage electrical leakage values, oulput charac-
1eristics, operating voitages, and envircnmental ranges.

Table 1-2. Specifications.

Cutput Wavelorms

Purae Cut Mede 500 kHz sinusaid

Blend 1 800 kHz bursts of sinusoid at 50% duty cycle rocurring at 31 kHz

Blend 2 500 kHz bursts of sinusoid at 37.5% duty cycie recutring at 31 kHz
Blend 3 500 kHz bursts ol sinuscid at 25% duly cyele recurring at 31 kHz

Coag 500 kHz dampod slausoidal bursts with a ropetition frequoncy of 31 kHz
Low Voltage Goag 520 kiHz bursts of sinusoid at 25% duly cyclo recurring at 31 kHz
Bipolat 500 KMz unmedulatod sinusaid

Low Fraguency (50/80 rz) Elecirical Lonkage Currents (seurce curtent, palisn! lead, oll outputs tied together)
Normal potanly, Intact chassis ground < 10 pA

Neemal palanty, ground open < 100 pA
Heverse polarily, ground open < |0 A
Sink current, 140 V applied, all inputs < 1350 pA
Chassis source curent, ground cpan < 100 pA
Radio Frequency (RF) Electrical Laakags Curranis
Bigolar < |50 pA
Monopolar = 50 A
Cutput Characiorstics
Maximum Rated Neminal Fowor Crast Fastor
DPAN CircUit g al rated load at rated load
Modo (PP voliage) {Chms) (Wats)* {(Walts, «20%)
Cut 3000 300 300 1.9 @ 100w
Blang 1 3800 300 230 33 /100w
Blendg 2 37¢0 kleal 200 4.0 B 100W
Bland § 4000 300 150 4.8 @ 100w
Coag 7000 309 120 9.08 S0W
Low Vellage Coag 4000 00 99 4.8 @ 100W
Bipolat 200 100 70 20@ 40W

*Power roadouls agroe wilh aclual power into ratad load 1o within 15% or § walts, whichavar is greater.

Takle 1-3. Physical characteristics.
DHotatnG VOINGES w5 & Wai ¥ w251 4 W i W SRR A R w G e a B g - 95 VAC to 140 VAC. 50/60 Hx

or
190 VAG to 270 VAC, 50/60 Kz

Tamporalurd ranges
OPOIRING . .« v v v v v v e e e e e 10°C (50°F) to A0°C (104°F)

SIGHOE o o 40C (-40°F} 10 TOC (156°F)

1-6
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Table 1-3. Physlcal characteristics - continued.

Humldity ranges
Operaling . . . . .

Atmosphano prossuras

Cperaling . . . . v v o v 4.

SIOAOE = o o235 = ios & & Wars o e § 0a T a0

Alarm and mode indicatot tones
Electnical power cord langth

Elacleical power connector . . . . . .

ES apparatus dimensions

width .

Woight

ES apparatus . . .

Shipping/sioring ches! with accessones . . . . . . . . ...

Canvas case with mobillecant . . . . .
Eloctrode shaltsize . . . . . . . .. . ..
Acceptable patient ratum elecirode circuit rasislance
Amperage anges (maxmum}. 115 V230V

Standby mode

Colmede . . . . - v v e e s

Coag mode . . . .

Bipoler mode . . .

30% 1o 75%

10% la 100%

500 mbar to 1080 mbar

500 mbar to 2500 mbar

45 dBa to 85 dBa at 1 m (3.28 {1} maximum
4575 m (15 1

115 VAC {(nominaj), 2-conductor, hospital grade

3G cm (13 In)
53em (21in)
20 cm (8 in)

73.7 om {29 In)
50.8 cm {20 n)
43.2.cm (17 In)

40,6 em (15 in
68.6 cm (27 iny

76.2 am {30 in)

16.12 g (35.5 bs)
14,53 kg (32,0 ibs)
29.74 kg (65.5 lbs)
2.4 mm (352 in)

< 28 chms

0ANOC2A
8.0 A76.0 A

40ANDA
JOADTS A




TM 8-6515-003-24&P

b. Identiication, instruction, and warning plates, decals, or markings.
(1) The chest manufacturer data plate, located on the front of the chest is depicted in figure 1-15. The data

includes the ES apparatus national stock

Fgure

(2) Two decals (located under the

information avout the chest are depicted

numbar (NSN) and noemenclature.

A

i

i

A MDA TR D BUMGE - ) G )
T ILETROSURAL] AMERAFES

KR 4515015054047

MARRTSEERS MNT RIMER LTS
MU KE ANARTD MIXSSS0,

1-15. Chest manufacturer data plate.

handle on each side of the chest) providing handiing instructions and
in figure 1-16.

e T T D e P
| HANDLEWITH |

| DELICATE URIT ]| CARE
e ety FTRAD T CONTAREA

Figure 1-16. Chest decals.

(3) "DANGER,” “WARNING,” and "CAUTION" statements provided in the English and French languages,

{4) A decal (located on the top of t

use of two active electrodes in COAG mo

DANGER

are stenciled on the op of the ES apparatus case. The English language version is depicted In figure 1-17.

he ES apparatus case) providing information about the simultaneous
de is depicted in figure 1-18.

EXPLOSCN HATARD. TG NOT 152
W OTHE PEESENCE OF RAMMARE
ANAESTHETICR,

WAGNING

—

The Force 2 ks designed for Lsa wilh
the Valioyiob Powor Conteol Farcil.

HAZARDOUR ELECTRCA, GLARUT
THIT FRolMENT 3200 WS
CGNLY Y DUALFED PERETNNEL

WARRING

=4
The Force 2 wiil paimit simullanedus,
Inclependent we of fwo aclive

LEE OF A CONVENTIONAL
AATENRT PEIAN CLECTRGDE Wil
NOU AGCTVAIE THE CONTACT
CLALTY ONTCRNG SYETEM,

CAUTON

electrodes in the Coog Mode when
ralguIeiing from the MONOPOLAR
CHAND-SWITCH and ACCESSORY)
rceptacios. Tho generalor will not
permit the wse of mare than one

Tt EQLRIAENT HAS AN QUTeUr
WHICH &5 CAVABLE OF CALSENG A
FPHYSICLGGICAL EFFEQT,

CAUNGN

cuipul in any other mogdes.

Refar to the generalor instiuction
Manual,

FICIRACAL SHOCK HAIARD. T2
NOT REMOVE COVER. REFER 1O
AUTHORZED PERFONNEL FOR
SERVICE,

Figure 1-17. Stenciied statements. Figure 1-18. Electrode use decal.

NCTE

Additional information on the decal about contacting the mqnufacturer for
asslstance Is not dupilcated. The first source of assistance is through the
Army maintenance system.
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(_5) A decal (located on Ihg top of the ES apparalus case) providing information about voltage conversian
of the =8 apparatus and the position of the conversion switch Is depicted in figure 1-19.

Tra Ecrondgeinl Apparat

| CApabia Of LEETng 1 TAVAL
[} of ZICWAG [navring ing
Wl wolacs,

HOTE  The Eleclosud e
ACDOMIUS Ik Contiared by Virlaylsb |
vy B Inpet Dowar soaecl twelch
e VEEVAG pOuTOn 5t with thp !I
|

e TVEVAG Hosgasl Graoe
Lererar cond
Figure 1-19. Vollage conversion decal.

\6) The manufacturer data plate (located on the back of the ES apparalus) is depicted in ligure 1-20.

s
| rorcE 22000 MIL |
ool ASM B

Dem AWy XX |

Wiska LE3 Vs |
Ao AL
CAGER Lras

b PAAEOY PO defat

1000 et SO0 g [
A

[ ]

Figure 1-20. ES apparatis manufactiirer data plate.
(7) A cardooard tag (fed 1o the electiical power cord) provides nicnmation about the use of mutiple voltages (fig 1-21).

The Elecrrotwgical Apzaratys is capuble of unbaing
11SVAC Inomiwol) or Z2Z0VAC [nomingl] fae bbput valtoge

NOTE: The Elaciosurg '\A@;rurcml 1 conligured by
Vdi_aJlab with the Inpgi(ﬁno aage Salector Switca In the

1 15VAC positon ond with e proper | 1 5YAC Haspaal Grade
Powaer Card.

Urlization of the 220VAC (romina’} Input line voliage requees
hal the Ingut Line Voliega Solector Swilich be in the
270/20YAC pasiBon ond that tha proper Hesprtol Grade
Power Covd be Installed on tha Electiowrgical Apporaius.

Figure 1-21. Vollage tag.

(8) A cardboard tag (lied 1o the electrical pewer cord) provides information about the hospital grade
electrical connector (fig 1-22).

HOTICE - THIS ELECTRONIC DEVICE
1S EQUIPPED WITH A HOSPITAL
GRADE ATTACHMENT PLUG CAP.
GROUNDING RELIADILITY CAN
ONLY NF ACHIEVED WHEN THE

/ EQUIPMENT |18 CONNECTED TO AN
EQUIVALENT RECEPYACLE MARKED
THOSPITAL GRADE.

Figure 1-22. Eleclrical connectlor tag.
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(9) A decal (located on the plastic electronics cover inside the ES apparatus) providing safety information
is depicted In figure 1-23.

DANGER: HIGH YOLTAGE

| SERVICE BY TRAIKED PERSONNEL ONLY J

CHANGE FUSES ONLY WHEN INPUY
POWER 13 OFF

Figure 1-23. High voltage danger decal.

(10) The canvas case manufacturer identification card (focated in a plastic holder on the front of the case)
is depicted in figure 1-24,

ﬁm%

CASE, MEDICAL. TRANSIT AND STORAGE - 20F 2

ITEM: £LECTROSURGICAL APPARATUS

NEN: 8515-01-300-5547

MANUFACTURER'S PART NUMBER ARTY0S

MANUFACTURER’S NAME: ADVANCED PACKAGING, INC.
| Bajtimoee, Manylang

Figure 1-24, Case manufacturer identification card,

(11) The mobile cart manufacturer data plate (Jocated on the side of the cart) is depicted in figure 1-25.

Mol No.
LetNe. | 697082

Figure 1-25. Mobile cart manufacturer cfata plate,
1-14. Model differences.

Model differences are not applicable since this manual covers a single model.

1-15. Safety, care, and handling.
a. Observe each WARNING, CAUTION, and NOTE in this manual.

NOTE

The manufacturer uses the term DANGER to provide safety information that
equates 1o the WARNING tenn used in U.S. Army manuals.

b. The safe and effective use of the ES apparatus is dependent, to a large degree, upon factors under the
control of eperator persennel. There is no substitute for highly trained and vigilant operator personnel. It is very
important that the operating and safety instructions be read, understood, and followed.

¢. Electrosurgery is employed in many surgical procedures. Nevertheless, extra precautions may txe necessary
hecause of the presence of external or intemal pacemakers and monitoring equipment, oy the patient’'s condition.
Prior to starting the procedure, the ES apparatus operatorfuser must be familiar with medical literature on the
use, complications, and pazards of electrosurgery involving the surgical procegure.

1-10
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WARNING

E!ecn_osurgery uses radio freguency to cut andfor coagulate tissue. The
sparking and heat can provide an ignition source. Accardingly, the ES appa-
ratus is Inherently unsafe for Lse with flammable anesthotica or other flamma-
tie gases, near flammabile flulds or objects, or with oxldizing agents,

d. General precautions are as fellows:

(1) Preventthe accumulatien of oxygen, ¢ther oxidizing gases such as nirous oxide, and flammatle gases
uncier surgicel drapes or within tha araa where the ES apparatus is being used.

d(2) Verify that all oxygen connections on nearby equipment are leak-free hefore and during electrosurgical
procedures,

(3) Dp nal use elactresurgary in the presence of naturally occurring flammabie gases which may
accumuiate in a patlent’s bedy cavities such as the cowel.

{4) Do not use electrosurgical procedures in the presence of flammable llquids such as skin prepping
agents eng tinclures,

(5) Do not place electrosurglcal active accessories near or in contact with flammable materials such as
gauze. Electrosurgical accessories which are hot from use or accessories which are activated can cause a fira.

(6) Use the ES apparatus with caution in the presence of intermal or extarnal pacemakers. Interterance
from the elecirosurgical currant may cause a pacemaker 1o enter an asynchronaous mode or the interference may
cause other problems.

(7) Prevent the patient from direct contact with grounded metal objects such as a surgical table frame.
instrumant table, etc. If this is not possible during specilic procedures, use extireme caulion to maintain patien
safety.

(8) Place tre electrodes and/or probes as far as possible from the surgical site and the patient return
slaciredo 1o reduce the risk of an elestrosurgical bum. Electiodes and probes used on monlloring. stimulation,
and imaging devices can provide a path for high frequency current from an ES apparatus, even if the electrodss
andfor probes are solated al 60 Hz, insulated, and/or battery cperatad. Proteclive impedances (resisters or *adio
frequency inductors) Installed in the monitoring leads may reduce the risk of such burns, Additonally, needles
should not be used as monlloring elecirodes during elecucsurglcal orecedures.

(8} Provide as much distance as possible betweenr the ES apparatus and other electranic equipment to
minimize inlerference paths between conducted and radiated electrical fields and other electronic rmadical
equipment.

(10) Prevent skin-to-skin contact such as between the arms and trunk of a patient by placing two or three
inches ¢t dry gauze between such tocy areas. This will reduce the potential for multipte burns caused by the ES
apparatus.

Section Ill. PRINCIPLES OF OPERATION

1-16. Basic operation.

a. The basic operation of the ES apparatus involves converting low frequancy electrical power to high
frequency electrical power for electrosurgical procaduras. Like any ather apglication of efectricity, a complete
circuil is required for current flow. The two circuits available correspond to the operaling modes as follovrs.

() Bipolar made. This circuit stants at the solid-state, high-treguency oscillater of the ES apparatus. The
current passes through an active cable, an slectrode. a small volume of tissuae, through another electrode and
cablo, and back to the high-‘requency oscillator

1-11
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NOTE

The two electredes in the bipolar mode are generally the two tips of the
forceps. Bipolar electrosurgery is primarily used lo coagulate fine tissue in
neurosurgery, gynecclegle, and ophthaimelogic procedures,

{2) Maonopotar mede. This circuit alse stants at the solid-state, high-frequency oscillator in the ES apparatus,
The current passes through an aclive cable, an electrods, a small volume of tissue, through another alectrode
and cable, and back to the high-frequency oscillater. The return electrode is typically placed at a site on the
patient remaote from the surgical site and its asscciated cable,

NOTE

The patient return electrode must have a relatively large area of contact with
the palient to disperse the current and 1o provide a low resistance exit path
and low current density from the patient as illustrated in figure 1-28.

HANDSWITCHING ACCESSORY
CABLE

CURRENT
CISPERSION

PATIENT RETURN
ELECTROOE

Figure 1-26. Monopolar patient circuil.

b. The electrosurgical heating effect that causes tlissue destruction is not produced by a heated electrade or
tip. but by a high-frequency current concentrated with high current density in tissue directly under the elecirode
point of contact. Coagulation occurs when the temperature of the tissue of cells in contagt with or near the active
alectrode is raised to a point at which the protein In the cells becomes denatured. The wavefcrm, power, issue
type. and electrode sizefshape are soma of the factors that determine the surgical effect.

1-12
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S ~CHAPTER 2
OPERATING INFORMATION AND INSTRUCTIONS

Section |. GENERAL

2-1, Scope.

This manual is primarily intended to orovide Infermation, instructions. and procedures for the maintanance of
Ihe ES apparatus. The operating information and instructions, while valid, do not provide sufficien! informaton
for use of the ES apparatus on a patiert. Only cualified medical clinicians are trained in specific surgical tech-
nigues and procedures,

2-2. Initial start-up procedures.

Initial start-up procedures are as follows:

a. Unpack, assemble. and prepare the ES apparatus for operation by following the procedures in chapter 3,
section .

5. Determine a source and characteristics of available voltage.

¢. iEnsure that the red, recessed slide switch (located on the back of the ES apparatus) for elscircal
power conversion is in the voftage position (115 V" or “220 V™ matching the available voltage.

d. Ensure that the electrical power toggle switch is a: the “O” {(off) symbol,
a. Plug the ES apparatus power cord connecior into a grounded electrical wall receptacie.

WARNING

Do not connect the ES apparatus into an ungrounded electrical receptacie.
Do not use an extension cord. Do not use a three-conductor o two-cenduc:
tor adapter.

Undesirable 50- to 60-hertz electrical leakage currents may be caused by the
incorrect pelanty of the electrical power cord conneciors or the electrical
power receplacles. Ensure that the polarity is cotrect.

NOTE

The ES apparatus is intially supplied with a hospital-grade, 115-volt elec-
trical connector. The use of 230-volt efactrical power will require the instal-
lation of an appropriate grounded, electrical connector,

{. Pull the electrical powaer toggle switch (located on the back panel of the ES apparatus) up to the “I" {on) symbol.

Section Il. PREPARATION FOR OCPERATION

2-3. Controls, indicators, displays, and receptacles.

a. The furction and location of front panel controls, indicators, displays, and receptacles are as follows:
(1) Microbipotlar (MBP) saction (fig 2-7).
(&) Digital dispiay. The red digital dispiay shows live power setling, in walls, thal will be delivered to 1he
patient when this mode is activated,

(b) “WATTS"indicator, The blue walts indicator illuminates when "MBP POWER" oulput is activated.

2-1
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DIGITAL DISPLAY—_|

INDICATOR —

SWITCH

SWITCH

it

Figure 2-1. Front panel, MICROBIPOLAR section.

NOTE

A distinctive mode indicator tone will sound when the visual "WATTS?
indicator illuminates.

(c) Power output switches. The blue up (A) and down (V) “MBP POWER" keyboard switches increase
or decreasa th_e power output (watts) sétting shown in the digital display. The available power ranges from 1 to
70 watts. A single deprassion of either switch increases or decreases the digital display setting by 1 watt.

Con}inuous depression of either switch gradually increases or decreases the digital display sefting to the
maximum or minimum.

(2) CUT section (tig 2-2).

o - OIGITAL DiSPLAY
_viatisJ—— INDICATOR

MODE
INDICATORS | |

Figure 2-2. Front panel, CUT section.

(a) Cut mode indicators. The yeilow cut mode indicators, identified as "PURE," "BL.1," "BL 2,” and
“BL 3,” illuminate when the corresponding cut mode switches are depressed,

(i) Cut moede switches. The yellow "PURE CUT," "BLEND 1," “"BLEND 2," and “"BLEND 3" keyboard
switches are depressed o select the desired cut mode. The "PURE CUT” switch selects electrosurgery cutting
with the lowest level of hemostasis. Likewise, the “BLEND 1,” "BLEND 2,” and "BLEND 37 switches select
electrosurgery cutting with minimum, average, and maximum hemostasis.

(¢} Digital display. The red digital display shows the pewer setting, in watts, that will be delivered to the
patient when this mode is activated.

(d) “WATTS" indjcator. The vellow watts indicator illuminates when “CUT POWER” is activated.

2-2
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(e) Power cuiput switches. The yellow up (A} and down (V) "CUT POWER" keyboard switches increase
or decrease the power output (watts) setling shown In the digital display. The available power ranges from 1 1o
300 watts. A single depression of eithar switch increases or decreasas the digital display setting by 1 wall,
Continuous depression of either switch gradually increases or decreases the digital display setting to the
maximum or minimum,

(3) "STATUS" and "FOOT-SWITCH SELECTOR" section (fig 2-3).

! B — _J IRCICATCRS
:}_: E ‘qu

i ; 3l
" [ sioov | Megaor] 1
[, T

L L ¥

SWITCHES

T e A
L APOLAR] AR

FEGSos SiECTon

Flgure 2-3. Front panel, STATUS section.

(a) Indicators. The status and footswitch selector indicators, idenlified as "STDBY,” "READY "
"BIPOLAR,” and "MONOPOLAR," illuminate when the corresponding “STATUS"™ and "FOOT-SWITCi
SELECTOR" switches are depressed. The "STDBY," “BIPOLAR,” and “MONCPOLAR”" indicators ate yellow
and the "READY” indicator is green.

(b) “STDBY ™ (standby} switch. This white keyboard swilch is depressed to put the ES apparatus into a
standby moede. In this mode the ES apparatus cutput cannot be activated, the audic alarms are sllenced, the
displays show “- - -," and the previcus settings are held in memory. The ES apparatus defauits to the standby
mode whan the back panel electrical power toggle switch is pushed to the "O” symbol then back to the ™" symbol.

(C) "READY™ switch. This white keyboard switch is depressed t0 make the ES apparatus fully operational.

(d) “BIFOLAR" switch. This white Keyboard switch is deprassed 1o select the bipolar output when using
the menopelar footswiteh.

{e) "MONOPOLAR" switch. This white keyboard switch Is depressed to select monopolar footswitch
control for activating accessory output.

(4) COAG (coagulation) saction {fig 2-4).

e DHITAL DISPLAY
|

[ WA g+

IRDHCATGR

TOAE RO,

Figure 2-4. Front panel, COAG section.



TM 8-6515-003-24&P

. (a) Digntai display. The red digital display shows the power setting, in watts, that will be dellvered to the
natient when this mode is activated.

(b) “WATTS"indicator. The blue vsalts indicator illuminates when “COAG POWER" is activated,

{c) Power output switches. The tlua up (4) and down (V) “COAG POWER" keyboard switches increase
or decrease the power output (watts) setting shown in the digital display, The avallable power ranges trem 1 1o
120 watls. A single depression of either switch increases or decreases the digital display setling by 1 watl.
Continuous depr_es-sion of either switch gracdually increases or decreases the digital display setting to the
maximum or minimum,

(5) Other indicators (lig 2-5).

H————ALARM INDICATOR

b REMGTE SATTCH INGICATOR

Figure 2-5. Front panel, other indicalors.

(8) Alarm indicator. This red alarm indicator Illuminales when the pin to pin resistance at the patient
electiode connector exceeds 20 ohms. An alarm tene will alsa sound twice and further electrosurgery will be
preventad until the resistance is less than 20 chms.

NOTE

The fault detection system (s capable of detecting broken wiras or broken pa-
tiant return electrode circuit connectors,

The ES apparatus guality monitering systam is net activated because the
unique patient return electrede is not provided.

(b) “RMOTE"(remote) indicator. This green indicator llluminates when the remote power change leature
is acltivated when using a power centrol handswilehing pencil (not provided). A single audio tone will also sound
when use of the remote contral is detected.

NOTE

Depress either the white keyboard switch to return the ES apparatus to the
standby mode or push the etectrical power taggle switch to the "0 symbol
until further use is required,

(6) Receptacles section (fig 2-6).

(a) “MICROBIPOLAR" receptacle. This receplacle Is designed for use with 3-pin bipolar handswitch or
footswitch activated accessories. The receptacle can alse be used with 2-pin bipolar fcotswilch activated
accessories.

(b) “MONOPOLAR" “ACCESSORY" receptacle. This receptacie is designed for use with 3-pin hand-
switching active accessories or standard 1-pin accessaries which can be activated by the monaopolar foctswitch.
CUT and COAG modes may be activated at this receptacie. The handswitching pencil can be footswitch activated
when connected to this oulput receplacie.
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WARNING

Co not connect more than ene accessary 10 this receptacie as both the 3-pin
and 1-pin cutput receptacles will activate simuitaneousty.

Figure 2-6, Front panel receptacles.

(c) "MONOPOLAR" “HAND-SWITCH" raceptacie. This receplacle Is designed for use with 3-pin
handswitching active accessories only. Both CUT and COAG medes may be activaled at this receplacla.

NOTE
No power s available through this seceptacle by use of the footswitch
The handswitching pencil [s only functional through this receptacie.

(d) "PATIENT relurn electrode receptacie. This 3-pin recepiacie is designed to accept the patient retlum
electrode conneclor (2-pin) used in monopolar procedures, The receptacle will aiso accept dual-section (3-pin)
and conventional patient return electrede connectors (2-pind.

b. The functicn and location (fig 2-7) ¢f back panel controls, receptacies. and other cempoenents are as follows:

(

Figure 2-7. Apparatus back panel.

(1) Rubber feat. The faur rubber teet are used for protection of back panel components when used as a portable
agparatus.

(2) Fuse The 1-amgp, 250-velt fuse provides electrical power protectien from both internal and external
problems.

(3) "MONOPOLAR FOOTSWITCH" receptacle. This 4-pin receptacle is for the connection of a dual-pedal
monopolar footswitch.
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(4) "BIFOLAR FOOTSWITCH" receptacie. This 3-pin receptacle is for the connection of a single-pedal bipolar
footswitzh.

(8) Velume control. The slotted potentiometer is for varying the volume of the MBP, CUT, and COAG mods
indicator Wones preduced whan a mode is aclivatad.

NOTE

The volume f the alarm tone for the patient return electrode alarm is not
adjustable.

(6) Voltage selector slide switch, The red slide switch is used to select either 115 /" or “220 V" operatiun.
The selected voltage is displayed.

(7) Efectiical power toggle switch, The on () aor off (O} switch controls electrical power to the ES
apparatus. Tha switch also incorporates a cireunt breaker for slectrical protestion.

{8) Power cord-assembly. The grounded, 3-conductor electrical power cord connector s fastened 1o the
rear panel with a metal retaining strap and two slotied screws.

{9) Grounding torminal, The grounding terminal is used ¢ provide an externai electrical ground.

Section lll. COMPONENTS, ACCESSORIES, AND ELECTRODES

2-4. General.

a. This secton provides installation instructions, general Information, and lllustratons of accesscry and
slectrode connections.

b. Accessories labsled as “disposable” are 10 be used only one time. Do not reuse tham even if they have
been sterlilzed.

WARNING

Potentially hazardous conditions may exist if ES apparatus accessories
are used in the incorrect receptacles.

NOTE
Use only sterile accessories and elecirodes on a patiant.

2-5. Footswitches.
a. Instaliation {fig 2-8).

WMONGEGLAR FOOTSWITCH

.
g

BIPOLAR FOUTSWITCH
Figure 2-8. Foolswitch connections.
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(1) Meoncpolar footswitch.

(a) Ensure that the ES apparalus is not energized ot is in “STDBY" mode by vbserving that the
yellow "STDBY" indicator is Huminated. If not, depress the white "STDBY” keybeard switch.

(b) Attach the male. 4-pin connector on the monopolar footswitch 1o its mating female receptacie on

the back panel of the ES apparalus by aligning the keyways, pushing the connecter collarinward, and then turning
the knurled sieeve clockwise untii tight.

(2) Bipolar foctswitch.

(a) Ensure that the ES apparatus is not energized or is In "STDBY” mode by observing that the yeilow
“STDBY" indicator is iluminated. If not, depress the white “STDBY” keyboard switch.

(k) Atach the male, 3-pin connector on the bipolar footswilch to its mating female receptacie on the
back panel of the ES apparatus by aligning the keyways, pushing the connector collar inward, and then turning
the knuried slesve clockwise until tight,

b. Operation. The lootswiiches ate operated by depressing & pedal with your foct.

2-6. Handswitching forceps and pencils.

a. Instaliation,
(1) Handswitching forceps (fig 2-9).

{a) Ensure that the ES apparalus is not energized or
is in “STDBY" mode by observing that the yellow "STDBY”

indicator is illuminated. |l not, depress the white “STDBY” P
kayboard switch, D— -=—=@\

{b) Attach the bipolar forceps cable assembly to either O ———
the 4 34-inch or the 7-inch forceps by aligning the stot on the
cable receptacie with the slot on the ferceps connector and
pushingthemtegetherfirmly. Figure 2-9 Handswitching forceps
(¢) Plug the forceps cable connector into the “MICRO- connections.
BIPOLAR" receplacle located on the lower left side of the ES
apparatus front panel,

= —

Vs

(2) Handswitching pencis {fig 2-10). b Vi O
NOTE & \\s‘%
Using a handswitching pencii with various elec- ‘ T

trodes requires using a patient retum electrede.

Refer to paragraph 2-7 for additional informa- Figure 2-10. Handswitching pencil.
tion and instructions.

Handswitching pencils are both rausable and disposabie types. Discard dispos-
abla pencils after a single use. Do not resterilize and Use again,

(a) Ensute that the ES apparatus is not activated or is in "STDRBY™ moce by cbserving that the yeliow
“STDBY" indicator is illuminated. If not, depress the white "STDBY" keyboard switch.

(b) Insent the required electrode intothe handswitching pencil by grasping the elecirode by the insulating
sleeve and inserting its round shank into the pencil until the insulating sleeve is inserted completely. The electrode
will fit securely in the pencil.

WARNING

Incorrect elecirode installation may resuit in injury to the patiept or pperating
room personnel by arclng at the electrode and pencll connection.

2-7



T 8-6515-003-24&P

NOTE

The electrode orlentation may be changed by pulling out the slectrede, rotat-

ing it, and then rainserting it into the pencil,

(c) Insart the male connscter into the "MONOPOLAR” "HAND-SWITCH" receptacle. Seat it firmly.
b Qperation. Reter wo this chapter, seclion IV, tor operating instructions.

2-7. Patient return electrodes.
NOTE

A patlent return electroda is always required when using monopolar elec-
trodes. Since the patient return slectrode is not groundad at low frequencies,
this manual will refer to it as an electrode and not as a “ground plate.” This
tarminology should help in preventing the use of the patient relurn slectrode

as a convenient electrical grounding point,

a. installation,
(1) Patient return slectrode (rousable) (fig 2-11).

(a) Ensure that the ES apparatus is not activated or
is tn "STDBY"” mode by ohserving that the yellew “STDBY"
indicator is illuminated. if not, dapress the white "STDBY"
keyboard switch.

(b) Connect the patient retum electrode to the
patient return cable assembly by screwing the cable connec-
tors onto the threaded studs. Ensure that the threaded con-
nactions are tight. Then connect the female patiant con-
nector itto the "MONOPOLAR™ "PATIENT receptacle.
Seat it firmly.

NCTE

j THREADED STUQ

CONNEGCTOR
]
o L e S
—-J' X N //
NS
/ Y Pant
J"“"m wpetAnLe
© et St o CTCR

Figure 2-11. Patient return electrode (reusable).

Retain the piastic protective caps frem the threaded studs 10 protect them
when the patient return electrode i1s not in use.

Apply conductive gel to the patient return electrode belore patient use.

(2) Patient retum elactrode (disposabie) (fig 2-12).

(a) Ensure that the £S5 apparatus i3 not energized
or is In “STDBY™ mede by observing that the yellow “STDBY”
indicator is tluminated. If not, depress the white “STDBY"
keyboard switch,

(b) Apply a disposable patient return elecirode by
follewing the manufacturer's procedures.

(¢) Connect the female connector into the
“MONOPOLAR" "PATIENT" raceptacie. Seat it firmly.

NOTE

CADLE — . . —_—
/‘—_ SPATIENT®

RECEPTACLE
CONNECTOR

GELLED ARFA

— = ADHESIVE BOROER

Figure 2-12. Patient return eleclrode (disposable).

Electrede gel is not required for the disposable electrode and should not be used.

2-8
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WARNING

Dis;}psable patient return electrades are to be usec only one time, Do not
sternlize or reuse.

5. Operation. Reler to paragraph 2-14 for patient return electrode application instructions,

2-8. Surgical handle (with cable assembly) (fig 2-13).

SERRATIONS
/"l

—_—

ELECTRCDE
SO-C'-.{?’:T

\\
RECENYACLE ROTATING
GONKECTOR ELECTRODE LOCK

Figure 2-13. Surglcal handle with cable assembly.

NCTE
The surgical handle is enly feotswileh activatad,
a. Installation.

(1) Ensure that the ES apparatus Is not activated or Is in the "STDBY" mode by abserving that the yellow
“STDBY" indicator is illuminated. If not, gepress the white *“STDBY” keyboard swilch.

(2} Insert the required electrode by twisting the barrel of the surgical handie one Wwrn counterclockwise
to open the chuck. Then, grasp the electrode by the insulaling sleeve and push its round shank into the
surgical hancle chuck until the insulaling sieave Is inserted. Than twist the handle barrel clockwise untii snug
1o hold the electrode.

WARBNING

Do not use an electrods if the shank or insulating sleeve of the electirode
does not fit or if the sieeve does not insert 1o the specified depth. This will
prevent injury 1o the patient or cperating room personnel because of atc-
ing between the electrocde and handle connection.

(3) Plug the surgical handle cable assembly connector into the "MONOPOLAR" "HAND-SWITCH"
receptacle.
b, Operation. Reler to this chapter, section 1V, fer operating Inskructions.

2-9. Surgical electrodes.
a. Ensure that the accessory Is not energized or is in “STDBY™ mode by observing that the yellow STDBY”"
indicator is illuminated. It not, depress the white “STDBY” keyboard switch.

b. Insert the selected electrode into an accessory by following the procedures for installation of the
handswitching pencii (para 2-6a(2)) or surglcal handle (para 2-8a(2)).
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Section IV. OPERATING INSTRUCTIONS

2-10. General use procedures.

a. Ensure that the ES apparatus is unpacked, assembled, and prepared for operation in accordance with the
iniial start-up procedures jdentified in paragraph 2-2.

b, Provida a minimum of 4 inches of air space around the sides and top of the ES apparatus.

NOTE

Itis normal for the top and back panel of the ES apparatus 10 become warm
during continuous use for extended periods of time.

2-11. Self-test mode.

a. Verify completion of initial start-up (para 2-2) and general use (para 2-10) procedures.
b, Turn the electrical power on by pulling upward on the toggle switch, located on the back panel of the ES
apparatus, to the “{" symbol.
NOTE

The ES apparatus will automatically undergo an internal selif-test
process. The thiee digital displays show "8"s, an audible tone sounds
(fig 2-14), and 13 indicators illuminate on the control panel (fig 2-15).

DISPLAYS AUDIBLE YONKE ILLUMINATED INCICATORS

@ {rl-;_[o _‘_'_omgﬂa_' o o ) .' f

Figure 2-14. Seif-test displays. Figure 2-15. Self-test illuminated indicators.

¢. Verify the seli-test process. If any of the self-test actians o not oceur, tum the electrical power toggle
switch to the “O” symbol and then back to the *|” symbol to operate the automatic self-test process again.

d. Continue to observe the control panel. The following centrol panel actions will automatically oceur (fig 2-16).
(1) The three digital cisplays show °- - -."
{2) The yeliow "STDBY™ indicator llluminates.

Figure 2-16, Standby mode.
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CAUTION

Do not operate the ES apparatus if any of the self-test actions do not cocur.
Notify your unit Medical Equipment Repairer.

2-12. "READY” mode.

a. Depress the white “READY” keyboard switch.
b. Observe the control panel (fig 2-17) and verify the following actions:

RED ALARS
NG ATOR

%§=5§;— I“ﬁ

YELLOW PURE MONCPOLAR GREEN READY
HOICATOR INCICATOR IHDIGATOR

Figure 2-17. Ready mode.

NOTE

Steps (1) and (2) below are valid only when the patient return electrode is dis-
connected from the “PATIENT” receptacie.

(1) The alarm tene sounds twice.

{2) The red alamm indicator illuminates.

(3) The green "READY” indicator illuminates.

(4) The three digital displays show a “1.”

(5) The yellow “MONOPOLAR” indicator illuminates.
(8) The vellow “PURE” indicator illuminates.

CAUTION

Do not cperate the ES apparatus if any of the READY mode actions do not
occur. Notify your unit Medical Equipment Repairer,

NOTE

The interna) microprocessor memory retains the power watlage settings, the
footswitch selection, and the selected CUT mode when switched from the
“READY" mode to “STANDBY” mode and back to “READY” mede. If the elec-
trical power toggle switch was pushed down to the “O" symbol and back to
the ‘1" symbol, the “MONOPOIAR” indicator and the “PURE” indicator will illu-
minate,

¢. Depress the white keyboard switch to return the ES apparatus to the standby mode until use is required.

NOTE

Observe that the yellow “STDBY" indicator iiluminates and the three digital dis-
plays show *“--"

2-11
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2-13. Selecting modes and power levels.

Depress the white "READY" keytoard switch to activate the ES apparatus. Vetily that the green "READY” indi-
calor illunmimates.

a MJCHQBIPDLAR meode. Set the *"MBP POWER" by depressing the blue up (a) and down {V) keyboard
swilches until the regurred setting shows In the exireme left-hand digital display. The avallable wattage for this
moce of eperation ranges from "1 10 "70." A single depression of eithér switch increases or decreasss the digital

display setting by 1 walt, Continuous depression of elther switch gradually increases or decreases the digital
dlsplay settimg to the maximum or minimum,

NOTE

The initial continucus depression of either keybeard switeh until the desired
selling is within several digits and then mementarily depressing either switeh
will aliow the desired setting 1o be obtained rapidly.

b, CUT mode,

(1) Salect the CUT mode (“PURE CUT,"“BLEND 1 " "BLEND 2," or "BLEND 37} by depressing the desired
yaliow Keyboard switch. Obiserve that the carresponding yellow indicator iluminates.

{2) Set the "CUT POWER" by depressing the yellow up (A) and down (V) keyboard swilches uniil the
requirad sening shows in the center digital display, The available wattage ranges from "1" 1o ~300.” A single
depression of either switch increases or decreases the digital display setting by 1 watt. Continuous depression
of either switch gradually increases or decreases the digital display sefting to the maximum or minimum.

NOTE

The initlal cantinuous depression of either keyboard switch until the desired
selting is within severai digits and then momentarily depressing either switch
will allow the desired setling to be obtained rapidly.

(3) Setect either the "BIPOLAR" or "MONOPOLAR" foot-switch selector by depressing the desired white
kayboard switch, Observe that the selected footswitch indicater illuminates.

¢. COAG mode.
{1) Set the "COAG POWER" by depressing the biue up (3) and down (V) keyboard switchas until the
required setling shows in the right-hand digital display. The available wattage ranges from "1"t0 "120." A single

depression of alther switch increases or decreases the digital display setting by 1 watt. Continuous depression
of either switch gradually increases or decreases the digital display setting to the maximuny of minirmm.

(2) Select gither the “BIPOLAR” or "MONOPOLAR™ “FOOT-SWITCH" selector by depressing the desired
white keyboard switch, Observe that the selected feotswitch indicator illuminates.

d Low voitage coaguiation,

NOTE

Low voitage coagulation is primarily designed for use with monopolar desic-
cation. The cutput powar |s limited to "39" watts at a reduced voltage.

(1) Depress and hold down the "READY "keyboard switch and then simultaneousty depress the blue "COAG
POWER" down (V) keyboard switch,

(2) Ovserve that the right-hand digital display now shows an “L" in the hundred's digit (left position).

(3) Select enther the “BIPOLAR" or "MONOPOLAR" foot-switch selector by depressing the desired white
keyboard switch. Observe that the selected footswitch indicator lluminates.

{4) Set the "COAG POWER" by depressing the biue up (a) and down (V} keyboard switches ur-.ti_l the
requirad setting shows in the right-hand digital display. The available watltage ranges from "1 to "99." A sm_gie
depression of either switch Increasas or decreases the digital dispiay setling by 1 watt. Continuous depression
of either switch gradually Increases of decreases the digital display setting to the maximum or minimum,
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{5) Return to the COAG mode, upon completion of electrosurgery, by depressing and holding down the
“‘READY" switch while simultanecusly depressing the “COAG POWER" down (V) switch.

NOTE

The Initiat continuous depression of either keyboard switch until the desired
setting is within several digits and then momeniarily depressing sither switch
will allow the desired setting to be obtained rapidly.

e. STANDBY meode. Depress the white “STDBY" keyboard switch to return the ES apparatus to the standby
mode. Observe that the yellow “STDBY” indicator illuminatas.
NOTE

All mode and wattage settings will be retained in the microprocessor memory
of the ES apparatus. The indicators and displays will automatically show
when the ES apparatus is returned o the “READY” mode.

2-14. Patient return electrode application procedures.

Procedures tor applying a patient return eiectrode are as follows:
a. Select a well vascularized, convex skin surface which is in close proximily to the surgical site.

NOTE
Avoid sear tissue, bony prominences, adipose tissue, and areas where fluids
may oo,
b. Shave, clean, and dry the selected surgical site.

NOTE

Do nct apply 2 patient retum electrode for a microbipolar procedure. If microbigo-
lar forceps are connected to the “MICROBIPOLAR" receptacle, the alarm indica-
tor will illuminate, but a patient return electrode should not be connected to
extinguish the afarm. The micrebipolar mode can be safely activated with an
alarm condition.

2-15. Typical wattage settings.

a. The wattage used for various surgical procedures varies considerably with a surgeon’s technique and the
size of the surgical electrode. A neadle electrode will require less wattage to sustain a spark tha} a Ia{gfa ball
electrode. Moreover, a surgeon may perform a procedure by electrosurgically severing tissue with cutting or
blended waveform. Another surgeon may perform the same precedure by simply desiceating the tissus ata much
lower wattage level,

b. A summaty of typical power settings are as follows:
(1) Low wattage ({(30).

(a) Neurosurgery (microbipolar and monopolar).
{b) Laparoscopic sterilization (microbipolar and menopolar).
(¢) Vasectomi=s.
{d) Dermatology.
{e) Oral surgery.
(f) Piastic surgery.

2-13




TM 8-6515-003-24&P

(2) Medium wantage (COAG: 30 tc 70, CUT: 30 to 150).
{a) General surgery.
(b) Laparotomies,
(¢) Head and neck (ENT) sitrgery.
(d) Majer orthopedic surgery.
(e} Major vascular surgery.
(1) Routine theracic surgery.
(g) Polypactomy.
{3) High wattage (COAG: )70, CUT: }180).
(a) Transurethral resections.
(b) Thoracotemies,
(c) Ablative cancer surgery, mastectcmias, ale.

WARNING

Spacial precautions should be taken when using electrosurgery in close prox-
imity to or in direct contact with any metal objects Including Gomceo clamgps,
Kocher clamps, and hemestats. Such electrosurgical usa, particularly ovar
prelenged periods of time, could result in unintentional and unwanted tissue
destruction and bums.

Accessories must be connecled ta the proper raceptacia, In particular, bipe-

lar accessornies must be connecled only to the "MICROBIPOLAR" racaptacle.
Improper connectlon of accessories may result in an inadvertent £S appara-
ws activation and patient or operating room personnel injury.

NOTE

If the proper wattage is not known from personal experience, the surgeen
should start with a very low setting ant cautiously increase the wattage until
the desired effect is achieved.

Failure of the ES apparalus to produce the desired effect al normal wattage
settings may indicate taulty application of the patient return electrode o7 fail-
ure of an accessofy cable. Do not increase watlage settings before checking
for problems with accessory cables or misapptication of the patient retum
etectrodae. Effective contact between the patient and the patient retum elec-
trode should be verified if a patient Is repositioned after the initial application
of the elactrade.,

2-16. Changing wattage settings.
Procedures to change the wattage settings during a surgleal procedure are as loliows;
NOTE
Controls on the front panel are disabled when an accessory is activated.

a. Deactivale the lcotswitch or handswilch being used.

5. Depress the appropriate “MBP POWER,""CUT POWER.” ar "COAG POWER"up (a) or down (V) keyboard
switch untll the required setting shows in the applicable cigital display.

¢. Resume the surgical procaedure,

2-14
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2-17. Safety recommendations during surgery.

Recommended safety actions during surgical procedures are as follows:
a Keep walttage settings as low as practcal to enhancs patient and operating room personnel salety.
L, Remove eschar accumulation from electrodes to maintain the surgical effect.

¢. Avoid unnecessary and prolonged activation of the ES apparatus to reduce the possibility of alternate site
burns which may be caused by BF leakage currents,

¢. Check accessories, actesscry cables, and the patient return electrode for proper application andfor
continuity if a higher than normal wattage setling is required.

e. Keep accessory cables aeparated when multiple accesscries are used. Do not twist, clamp, or bundle
them together.

WARNING
Keep active accessories away from the patient when they are not being used.

Section V. ALARMS

2-18. Alarms.

a. Self-test mode,

(1) The alarm tene sounds once.

(2) The red alarm indicator momentarily iliuminates.
b. STANLCBY mods.

(1) The alarm ione is silent.

(2) The red alarm indicator is off,
¢. READY mode.

NOTE

Steps (1) and {2) below are valid only when the patient return electrode is dis-
connected from the “PATIENT” receptacle.

(1) The alarm tone momentarily sounds twice.
(2) The red alarm indicator illuminates.

Section VI. OPERATION OF AUXILIARY EQUIPMENT

2-19. Associated support items of equipment.
The ES apparatus requires no asscciated suppert items of equipment other than an electdcal power gener-
ator which is shared with multiple items of surgical equipment for electrical power.

2.20. Associated material.

Associated expendable/cansumable material used in corjunction with electrosurgery are identified in other
supply publications.

2-16
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Section Vil. CLEANING AND STERILIZING PROCEDURES
2-21. General.

a. The .EIS apparatus, cperating accesscries, and feotswitches shoud be clean at all times, Specific ¢leaning
andfer sterilizing procedures are provided for each type of item.

b. Accessorles |dentified as dispesable should not be cleaned and reused. These accassorias were designed
and manufactured to be used only one time.

2-22. ES apparatus.
a. Cleaning.

(1) Turn off the ES apparatus, if on, by depressing the electrical power toggle switch 10 the "O" symbol
and then disconnecting the electrical power cord.

(2) Wipe the control cover. the front and back panels, and the electrical power nord with water, a mild
detergent and 2 damp cloth. Then dry it with a seft cloth,

CAUTION

Do not use caustic, corrosive, or abrasive cleaning matsrials lo grevent mar-
ring of stenciling, markings, and decals.

b. Stsrilizing. The ES apparatus cannot be sterilized.

2-23. Mobile cart.
a. Cleaning. Clean the mobile cart using standard operating room procedures,

CAUTION

Do not allow mop strands to collect around the casters 1o prevent rusting and
restricted cart movement.

B, Storitizing. The mobile cart canneot be stedlized.

2-24. Footswitches.
a. Cleaning. Clean both footswitches using standard cperating room procedures for surgical equipment.

CAUTION

Do not use caustic, corrosive, abrasive, or hydroecarbon solvent cleaning ma-
terials and do not allow fluids 1o enter the footswitches.

NOTE
The footswitches are splash proof eniy.

b, Stenlizing. The lootswitches cannot be sterilized.

2-25. Handswitching pencil.

a. Cleaning.
(13 Remeve and process reusakble elactrodes in accordance with the proceduras in paragraph 2-28.
Remove and discard disposable alectrodes.
(2) Remove alf gross matter (blood, mucus, or tissue) by wiping the entire pencil with a cloth or gauze pad
and a mild cleaning solution or blocd dissolving agent.
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(3) Remove any cleaning agent by wiging the pencil with a water dampered cloth.

CAUTION
Do not immerse the pencil in solutions.

NOTE

The pancil should be processed with other delicate surgical iInsttuments to
protect the electronic compoenents,

(4) Dry tharoughly with a soft cloth.
b. Sterilizing (ethylene oxide (E10)).
(1) Insen the pencil body, cable, and connecter into an EtQ pouch after loosely coiing the cable.
CAUTION

Tight eatling, burching, or wrapping of the cable decreases the useful lile of he
oancil.

{2) Use standard hospital procedures lor EIO stenlization,
¢. Sterilfzing (stoam),
(1) Lay the handswitching pencil in the center of the wrapping material as illustrated In tigure 2-18.

v

<

# H2 #3
Figure 2-18. Wrapping sequence.

(2) Fold the material over the pencil body and then coil the cable lengthwise around the material,

CAUTION

The penci! body, cable, and connector should not contact each other to pro-
long the useful lile of the pencll,

NOTE
Da not use rubber bands, string, of tape 10 secute the cabla.

(3! Apply anothet cloth wrapper to the packet arranged in the preceding procadure.
{4) Sterilize the pencil In accordance with standard hespital procedures.

CAUTION

Do not exceed a processing tempersature of 135°C {275°F) for 2Q minutes 0
prevent decreasing the useful [ife of the pencil.

NOTE

E10 sterilizauon is the recemmended method.

2-26. Handswitching forceps.
a. Claaning.

217
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(1) Remove all matter (blood, mucus, or tissue) by wiping the entire forceps with a cloth or gauze pad and
a milg cleaning solution or blood dissolving agent.

(2) Remove any cleaning agent by wiping the forceps with a water dampened cioth,
(3) Inspect the forceps for contamination on the electrical switch contacts located between the tines.
(4) Polish the electrical switch contacts, if required.
(5) Wrap the forceps.
b. Sterilizing. Use standard hospital £10 or steam sterilization procedures.

CAUTION

Do not exceed a precessing temperature of 135°C (275°F) for 20 minutes 1o
prevent decreasing the useful life of the forceps.

2-27. Patient return electrode.
a. Cieaning.
(1) Clean the electrode using any hospital-grade detergent and a damp cloth.
CAUTION

Do not use caustic, corrosive, or abrasive cleaning materials to prevent dam-
age to the electrede,

(2) Dry the electrode theroughly with a soft cloth,
b. Sterlizing. The patient return electrode does not require sterilization,

2-28. Surgical handle(s), electrode(s), and accessory cables.

a. Cleaning.

{1) Removal all matter (blood, mucus, or issue) by wiping the surgical handle(s), cable(s), or elactrodes
with a cloth or gauze pad and a mild ¢leaning solution or bload dissclving agent.

[2) Remove any cleaning agent by wiping them with a water dampened cloth.
(3) Wrap the surgical handle(s) and cable{s).
b, Sterilizing, Use standard hospital E1O or steam slerilization preccedures.

CAUTION

Do not exceed a processing temperature of 135°C (275°) for 20 minutes to
prevent decreasing the useful life of the surgical handle(s) or caoble(s).

Section VIIi. OPERATION UNDER UNUSUAL CONDITIONS

2-29. General.

A more frequent interval of PMCS may be required when operating the ES apparatus under unusual condi-
tions such as very humid and/er dusty envircnments.

2-30. Operating environments.

The ES apparauss is only designed for use in controlled environments. Refer to table 1-3 for aperating ranges.
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- CHAPTER 3
UNIT LEVEL MAINTENANCE

Section |. GENERAL INFORMATION

3-1. Overview.
a. Unit level maintenance. This level of mainmtenance is the responsibility of and performed by a using unit
on its assigned equipment. Responsibilities are stratified as foliows:

(1) Operator maintenance. This segment of unitievel maintenance is performed by ocperatorfuser personnel
and censists of equipment operaticnal functions; routine services like cteaning, dusting, washing. checking for
frayed cables, and stowing items not in use; and checking for loose hardware, replacing operator accessories,
and replacing cperator repair parts. Replacing operator parts wili not require extensive disassembly or assembly
of the end item, critical adjustments after replacement, or the extensive use of tools.

(2) Specialist maintenance. This segment of unit level maintenance is performead oniy by trained Medical
Equipment Repairers. The funclions and services include—

(@) Scheduling and performing PMCS, electrical salaty inspections and tests, and calibration/verilica-
tion/certification (CVC) services.

(b) Performing unscheduled maintenance functions with emphasis on replacing assemblies, modules,
and PCBs, when available,

(e) Operating a repair parts program to include Class VII| repair parls as well as othar commodity class
repair parts used on medical eguipment.

(&) Malntaining a library of technical manuals (TMs), manufacturers' literature, repair parts Informaticn,
and related materials.

(e) Conducting inspecticns on new or transferred equipmant.

(h Establishing administrative procedures for the control and administration of maintenance
sarvices in accordance with TB 38-780-2,

{g) Notifying support maintenance battalions of requirements and/or evacuating unserviceable eguip-
ment, assemblleg, medules, of PCBs.

b, Maintenance furictions. Maintenance functions, both preventive and comrective, that are beyond the scope
of the user are assigned to unit leve! Medical Equipment Repairer persennel. These personnel will perform the
majority of maintenance required for the equipment except for some tasks involving the PCBs. pewer supplies.
shipping/stcring chest, and canvas case.

3-2. Tools and test equipment.

Common toels and test equipment requiress for unit level maintenance of the equipmem are Iis'ted in appendh;‘B.
section Il of this manuai. Refer to your unit's modified table or organization and eguipment (MTOE) for authorized
items,

3-3. Components of end item and basic issue items.

Components of end item and basic issue items are listed in appendix C. sections Il and |1} of this manual.

3-4. Expendable supplies.

Expendable and durable supplies and materials required for maintenance of the equipment are listed in
appendix D, section |l of this maaual.

3-1
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3-5. Repair parts.

Repair parts required for unit level maintenance are listed in appendix £, section Il of this manual,

3-6. Special tools.

Special locts required lor umit level maintenancs of the equipment are listed in appendix E. section Il of this
manual.

Section Il. SERVICE UPON RECEIPT OF EQUIPMENT

3-7. Unpacking the ES apparatus.

The ES apparatus may be initially issued with either commercial packaging or military packaging in a shipping/stor-
Ing chast and canvas case. If you receive the ES apparatus with commarcial packaging, you should requast the

authorlzed shipping/storing chest and canvas case from the Commander, U.S. Army Madical Materiel Agency,
ATTN: SGMMA-M, Fredarick, MD 21702-5001.

a. Cemmuercial packaging.

(1) Open the cardbcard unit container and remove the cardboard intermediate containers which are
llustrated in figure 3-1,

(2) Unpack the cardboard intermediate containers and verily receipt of the {ollowing materiel:
(a) ES apparatus,
() Mobile can.
(¢) Electrode, coagulation ball, 742 Inch.
{d) Elecirode, needle, 34 inch.
(@) Electrode, straight skin incision blade, 1 inch, 16 each.
(f) Electrode, angled coagulation ball, 342 Inch,
(g) Electrode, cutting and biopsy lcop, ¥a inch.
(h) Forceps, straight tip, handswitching, reusable, 4-3a inch.
(iy Surgical handie with cable assembly.
{J) Forceps, straight tip, handswitching, reusable, 7 inch.
(k) Cable assembly, handswitching fercaps.
(I} Pencil, handswitching, reusable.
(m) Conductive gel, B-ounce tubes, 13 each,
(n) Patient return electrode, disposable, 12 each.
(0) Pencil, handswitching, disposatle.
(p) Monopolar footswitch.
(a) Bipolar footswitch.
(r) Patient return electrode, reusable,
(s) Cable assembly, patient return alectrede,
(1) Insruction manual, 2 each.
(u) Service manual, 2 each,

NOTE

You may want to temporarily retain the cardboard unit containes if you do not
have 1he shipping/storing chest and canvas case. Otherwise, dispose of the
cardboard comaingrs.
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INTERMEDIATE CONTAINERS
o

/__ —_\

BIPOLAR ES APPARATUS
FOOTSWITGH

ELECTROGE CQ??T%IITNER

MORGPCLAR } MOBILE CART
FOOTSWITCH }
ACCESSCRIES ACCESSCORIES

Figure 3-1. Commercial packaging.

b. Military packaging (chest and canvas case).
(1) Remove any crating or cardboard containers from the shippingfstoring chest and canvas case.
(2} Set the shipping/storing chest aside momentarily.
(3) Open the canvas case by pulling apart the hook-and-loop fasteners.
(4) Remove the mobile canl and accesscries and set them aside.
(5) Fold the canvas case and store it for future use.
(6) Cpen the five twist-lock fasteners, located on the front and sides of the shipping/storing chest, and lift open the Iid.

NOTE
The hinged lid has a braided wire retaining strap to held it in an upright position,

(7) Remova the manuals,
(8) Remove the ES apparatus and set it aside.
{9) Remove the bipolar footswiich. Set it aside.

{(10) Open the hinged, black metal compartment lid, located inside the chast, and remove the monopolar
footswitch. Set it aside.

(11) Close the compartment lid, close the chest iid, lock the wist-lock fasteners, and store the chest until needed.

3-8. Assembling the mobile cart.

The mobile cant may be initially issued with either commercial packaging or military packaging in a canvas case.
a. Commercial packaging.
(1) Cpen the cardboard container and remove the contents.
(2) Verify receipt ot the following material;
(a) Mobile cart.
{b) Casters, 4 each.
(¢) Nylon finger scraws, 2 each,



TM 8-6515-003-24&P

(d) Phillips screws. 6 each.

(e} Wing nuts, 6 each.

(fy Washers, 2 each.
(3) Turn the cart over and set it upside down.
(4) Insert the four casters inlo the scckets on the base of the cart,
(3) Tum the cart over again onto its casters.
(6) Slightly loosen the two front wing nuts (one on each side) attaching the top and the base of the cart together.
(7) Remove e two rear wing nuts and screws, while hoding the top of the cart 1o prevent the 10p from piveting Gowward.
(8) Position the top of tha cart to align it with one of three sets of pesitioning holes for the desired top angle.

NOTE
The center position is at 10 degrees and the other two positions aliow an
8- or 12-degree top angle.

(9) Install the two rear wing nuts and screws, removed in a preceding step. and also install twe additional
wing nuts and screws.

(10) Tighten all six wing nuts and screws.
b. Military packaging (canvas case).
(1) Aemove the wocden crate and cardboard container, if required.
(2) Set the canvas case down with the white artow markings pointing upward.
(3) Open the flap of the case fastened on three edges with hook-and-keop strags. Allow the flap 1o rest on the ficor.
(4) Open the top flap of the case fastened on two edges wilh hook-and-loop straps.
(5) Remove the accessories slered ¢n the mobile cart shelves,
{6) Pull the mobile cart out of the case. Install the casters and set it upright on the casters.

(7) Fald the canvas case and store it for luture use,
CAUTION

Ensure that the canvas casae is clean and dry before stering it 1o prevent mil-
dew or moid.

3-9. Mounting the ES apparatus.

Moun! the ES apparatus on the mobile cant by completing the following procedures:

NOTE
Ensure that e adiustable position top ¢f the mobie cant is secured at e desired angle.

a. Turn the ES apparatus up onlo its back leet and remove two of the bottom rubber feet and rubber collars
from oppesite comers. Set the rubber caollars teampararily aside and store the two rubber feet for future use,

b. Locate the two fender washers and nylen finger screws.

¢. Plaoe the two nibber colars, removed in a preceding step, over the rubber grommiats nstalled into the top of the moblie cart.

d. Align the ES apparatus over the four rubher grammetls and set it down.

2. Insert the nylon finger screws througn the tender washers and attach the ES apparatus to the mobile cant
using the threaded studs exposed when the tottom rubber feet were removed.

CAUTION

Use only fingsr pressure 10 lighen the nylen finger scrows o prevent stripoing
their threads.
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3-10. Assembling the ES apparatus.

Qompiete assembly ¢t the ES apparatus and prepare it for operation by tollowing the procediures and instrue-
wens in chapter 2. sections |1, 11, and V.

CAUTION

Components, accessarles, and electrodes not required for a specific eleclio-
surgical procedure should be returned 1o the shipping/storing chest or an al-
lernate storage locaticn to prevent damage or loss.

Section Ill. LUBRICATION INSTRUCTIONS

3-11. General.

No lubrication of the ES apparatus is required.

Section IV. PREVENTIVE MAINTENANCE CHECKS AND SERVICES
3-12. General.

a. The ES apparatus must be inspecied and serviced systematically 1o ensure that it is ready for cperation at all
timas. Inspection will allow defects to be discovered and comected belore they resultin serious damage or failure.

h. Table 3-1 contains & list of items to be performed by unit level operator/user personnel. This PMCS table
is also refarrad to as ™10 PMCS" requirements. Preventive maintenance by operatcrjuser personnel is not limited
1o performing the checks and seérvices listed in table 3-1. There are things cperator/user parsennel should do
any time they need 1o be done, such as checking general cleanliness, observing for improper operaticnal
indicators. and maintaining the peoper guantities of accessories and electredes.

c¢. Table 3-2 contains a list of items 10 be performed by unit level Medical Equipment Repairers. This PMCS
table is also referred o as "-20 PMCS™ requirements.

d. Scme items to be inspected wiil be listed in both table 3-1 and table 3-2 to stress their Impentance. W
provide a quality contrel check on multiple operaterfuser personnel, and to identify more comprehensive
proceduras to be accomplished by unit level Medical Equipment Repairers.

. The foliowing is a list of both PMCS lable column headings with a description of the information found in each column:

(1) tem Ne. This column shows the sequence in which to do the PMCS, and is used to identity the
eguinment area cn the Equipment Inspaction and Maintenance Worksheet!, DA Form 2404,

(2) intaerval. This column shows when each PMCS item to be servicad: B - Before Operation. D - Duting
Operation, A - After Operation, Q - Quarterly, and § - Semiannually. B, D, and A should be performed with daiiy
use of the equipment.

NOTE

When the ES apparatus must be keptin centinuous operation, check and
service only those items that will not disrupt cperation. Petform the complete
daily checks and services when the eguipment can be shut down.

(3) item 1o be Inspected and Procedure. This column identifies the general area or specific pan to te checked of
servicetl,

(4) Equipment is not Ready/Available If;. This column lists conditions that make the equipment unavatlable
or unusable.
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Table 3-1. Cperator preventive maintennnce chocks and nervices.

No movement should be felt In the “COAG

a. Inspect the footswitch for exposed
wires or other visible damage.

b. Verify that the electrical connector
can be fastened to its receptacie on the
rear panel of the ES apparatus.

¢. Restone hand on the “CUT” pedal
while slowly depressing and releasing
the "COAG" pedal up and down three
times.

NOTE
Na movement should be felt in the “CUT”

d. Rest one band on the “COAG” pedal
while slowly depressing and releasing
the “CUT" pedal up and down three
limes,

NOTE

e, Setup the ES apparatus for
operation. Aclivate the “CUT" and
“COAG” pedals separately to verify the
correct mode is energized.

ITEM INTERVAL ITEM TO BE INSPECTED EQUIPMENT IS NOT
NO ol ala AND PROCEDURE READY/AVAILABLE IF:

1 X ES apparatus.

a. Ensure that all components, Missing components, accessories,
accessories, and electrodes are on or electredes prevent operation
hand using appendix C for inventorying.{ or the ES apparatus.

b, Check for broken or damaged key- | Broken or damaged controls
board switches, indicators, displays, prevent operation of the ES

and receptacles, apparatus,

2 X Shipping/storing chest.

a. Inspect for cracks, indentations, or Chest damage prevents protective
puncture holes. storage or sale movement,

b. Check for locse, bent, or broken. Unserviceable lalches prevent
latches. safe movement.

3 X Mobile cart. Check for dents, missing, | Missing components prevent safe
or nonswiveling casters, missing rubber| operation of the ES apparatus.
grommets, or [cosefmissing hardware.

4 X | X Moncpolar footswitch.

Damage to the fcotswitch prevents
operation in the monopolar mode.

Damage or excessive wear of the
electrical connectors prevents
operation in the menopelar mode,

Binding or hesitation in the pedal
movement or movemaent fslt in the
"CUT” pedal causes questionable
output or unsafe cperation.

pedal.

Binding or hesitation in the pedal
movement or mevement feit in the
“COAG™ pedal causes questicnable
output or unsafe operation.

? pedal,
The correct mode is not activated.

3-6
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Tabie 3-1, Operator preventive maintenance checks and services - continued,

ITEM INTERVAL ITEM TO BE INSPECTED EQUIPMENT IS NOT
NO ol Al o AND PROCEDURE READY/AVAILABLE IF:

5 X IX Bipolar footswitch.

a. Inspect the footswitch for exposed Damage to the footswitch prevents
wires or other visible damage., eperation in the bipolar mode.

b. Verify that the electrical connector Damage or excessive wear of the
can be fastened to its receptacle on the | electrical connectors prevents
rear pansg| of the ES apparaltus. operation in the bipolar mods.

¢. Set up the ES apparatus for operation | The correct mode is not activated.
Activate the pedal to verify that the

correct mode s activated.

& X X Handswitching pencil (reusabie).

a. Check the pencil for cuts, A worn or damaged pencii
deterioration, fraying, and a wort or prevents that mode of operation.
broken connector,
b. Ensure that electrodes fit tightly Into | Electrades do not fit tightly into the
the pencil. pencil which prevents that mede of
cperation.
¢. Sel up the ES apparatus for operation. | The correct mode is not activated.
Activate the pencil rocker switch to the
“CUT" and “COAG" positions to verify
that the correct moede is activated.
NOTE

Depressing the yellow "CUT” side of the rocker switch will activate the CUT

“WATTS” indicator. Likewise, depressing the “COAG” side ¢f the rocker switch

will activate the COAG "WATTS" Indicator, If the incorrect indicator illuminates,

neither indicator illuminates, or beth indicators illuminate, discard the pencil.

7 X X Patient return electrode (reusable). | The condition of the electrode
Inspect the electrode for corrosion, causes peor patient contact or
major dents or deformation, and no patient contact.
damaged cable studs.

8 X Patient return electrode cable Damage to the cable assembly
assembly. Check the cable assembly | prevents operation in the
for cuts, fraying, deterioration, and worn | monopolar mode.
or braken connectors.

8 X IX Surgical electrodes. Check the The condition of the electrode(s)

electrodes for dirt, comrosion, and worn
or bent operating adges or shanks.

prevents the required
electrosurgical procedure(s).

3-7
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Table 3-1. Oparator prevontive maintenance checks nnd services - continued.

ITEM INTERVAL ITEM TO BE INSPECTED EQUIPMENT I8 NOT
NG ol al o AND PRQCEDURE READY/AVAILABLE |F:
10 X | X Handswitching forceps.

a. Inspect the forceps for dint, corrosion,| The condition of the forceps
and a worn or damaged connector. prevents the required
electrosurgical precedure(s).
b, Inspect the forceps for proper lip The condition of the forceps
alignment. provents the required
electrosurgical procedurs(s).
11 X 1 X Handswitching forceps cable Damage or extensive wear
assembly. Inspect the cable assembly | prevents the required
for cuts, fraying, deterioration, and electrosurgical procedure(s).
worn or broken connectors.
i2 X | X Surgical handle.
a. Inspect the handle for dirt, corrosion, | The condition of the handle
worn, or damaged body components, | prevents the required
and a worn electrode holder. electrosurgical procedure(s).
b. Check the cable assembly for cuts, | Wom ¢r damaged cable assemblyi
fraying, deterioration, and a womn or prevents the required
damaged connector. olectrosurgical procedura(s).
Table 3-2, Repalrer prevontive mainienance checks and services.

ITEM INTERVAL ITEM TO BE INSPECTED EQUIPMENT IS NOT

NO ol Al @ AND PROCEDURE READY/AVAILABLE IF:

ES apparatus.

a. Verify that components, accessories,
and electrcdes have been inventoried
by cperator/user personnel.

b, Check for broken, worn, or damaged
front and rear panel switches, indicators|
displays, and receptacles.

¢. Check the eleclrical power cord
assembly for cuts, fraying, detarioration,
and a wom ¢or damaged connector,

d. Verify that electrical safety tests have
been completed as scheduled.

&. Check that the electrical power cord
and facility electrical power are properiy
grounded and the pclarity is correctly
chased.

Missing components, accessories,
or elecitrodes prevent operation of
the E£S apparatus.

Broken, worn, or damaged controls
prevent operation of the unit.

Worn, damaged, or deteriorated
cable assembly prevents safe
operation of the ES apparatus.

Satety deficiencies preciude safe
operation.

Grrounding or electrical power
polarity problems cause unsafe
cperation,

3-8
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Tahle 3-2. Repairer proventive maintenance chocka and services - continued.

ITEM INTERVAL ITEM TO BE INSPECTED EQUIPMENT IS NOT
NO plala AND PROCEDURE READY/AVAILABLE IF:
f. Verify that the operating environment | Fire or explosion hazard or ar
is free of flammable gases, liquids, and | unsafe condition exists.
materials,
g. Verity that all cutput wattages Wallage variations pose a
precisely meetl the specitiod ranges. potential risk of injury 1o patients.
NOTE
Power ranges are: "MBP" - 1 1¢ 70 “WATTS.” "CUT" - 1 10 300 “WATTS."
“COAG” - 110 120 "WATTS,” Low voltage “COAG™ - 1 to 99 “WATTS."
f1. Check the fuse and fuse holder for | The condition of the fuseholder
corrosion or damage. Verity the fusa andfor luse prevents operation
rating. or this safaty davice.
i. Remove dust from the electronic Damaged of corroded components,
chassls by using air pressure in the wires, etc. cause unsafe
range of 910 15 psi. Use a small brush | operation or prevent operation,
to help dislodge debris.
WARNING
Discecnnect alectrical power from the ES apgaratus prior to removing the
top cover. High voltage is present on the slectrical power connectar, alec-
trical power switch, and the aluminum heat sinks on the PSRF PCB.
1 | | CAUTION |
The ES apparatus contains stalic-sensitive devices. Open the ¢chas-
sis only at a static free werk station,
| NOTE
Remove the ES apparatus top cover and the plastic electronics cover
to access the electronic chassis,
J. Visually inspect each PCB for correded,| Damaged or corroded PCBs,
breken, or discelored components. camponents, or wiring prevent
operation.
k. Perform the operational tests identified | The tests indicate a specific mode
in chapter 2, section V. or overall malfunction,
2 X Shippingfstoring chest. Inspect the An unserviceable lid gasket or a
interior foam insulation and the ES crackfpuncture allows moisture to
apparatus for evidence of moisture after] cause an electrical hazard or a
@xposurea 10 rain or snow. malfunction.
3 X Cable assembly. Inspect the cable Extensive wear or damage prevents

assembly on each accessory for
cuts, fraying, deteroration, and wom
of broken conneclors.

the required electrosurgical
procedure(s).
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3-13. Reporting deficiencies.

It operator persennel discover problems with the equipment during their *-10 PMCS” that they are unabie to
correct, they must report them. Refer to TB 38-750-2 and report the deficiency using the proper forms, Con-
zult with your unit level Medical Equipment Repairer if you need assistance,

Section V. OPERATIONAL TESTING

3-14. General.

This section contains precedures and test results for operational testing of the ES apparatus, monopoiar out-
put wattage, bipolar output wattage, and the alarm system. In addition, tes1 precadures for current lsakage
and ground imegrity are provided,

3-15. Self-test.

a. Perform the initial start-up procedures (para 2-2).
b. Pull the electrical power toggle swilch, located on the back panal of the ES apparatus, up to the " symbol.

NOTE
The ES apparatus will automatically underge an internal self-test process.

¢. Observe the control panel, The following control panel actions will automatically occur (fig 3-2 and fig 3-3):

ALLMATED Boral A TGRS

Figure 3-2. Self-test displays. Figure 3-3. Self-test llluminated indicalors.
(1) An audible tone momentatily scunds.
(2) The three digital displays show "87s.
(3) All 13 indicators illuminate.
NOTE

If you did not observe all 13 indicators iiluminated, push the toggle switch
back down to the “O” symbol and then back up to the “|” symbol.

Tha ES apparatus automatically switches to the “STDBY" mode after 5to 7
seconds.

YELLCW STANDSY
BNCATATOR
.

d. Continue to observe the control panel. The following contrel panel
actions will awermatically occur (fig 3-4):

(1) The three digital displays show *- - -."
{2) The yellow *STOBY" indicator illuminates.

&. Push the eleclrical power toggle switch, located on the back pane! DiSPLAYS
of the ES apparatus, down to the 0" symbol. Figure 3-4. Standby mode.

3-10
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3-16. Monopolar watts test.

2. Perform the initial stant-up procedures (para 2-2),
£. Pull the slectrical power toggle switch, located on the back panel of ihe ES apparatus, up 1o the

1" symbol.
¢. Set up a test circuit as depicted in figure 3-5,
NOTE
Output watts versus the digital walts display will be +15 percent.
d. Setthe "COAG™ digital display to 50 “WATTS.” m ey
e. Aclivate the "COAG™ mode and verify the cutput watts. |
f. Set the “COAG™ digital display to 120 “WATTS."
g. Activate the “COAG™ mode and vernly the oulput walls. o
h. Setthe "PURE" "CUT" digital display 1o 50 “WATTS." T
i Activate the "PURE" “CUT” mede and verify the output
watls. Figure 3-5. Monopolar output test circuit.

J- Setthe "PURE" "CUT" digital display to 300 “WATTS."

k. Aclivate the "PURE" "CUT" mode and verily the output walls.

. Setthe "BLEND 2" “CUT" digital isplay tc 50 “WATTS.”

m. Activate the "BLEND 2" *CUT” mode and verify the output watis.

0. Set the "BLEND 2" "CUT digital display to 200 "WATTS."

. Activale the "BLEND 2" “"CUT" mede and verify the output watts.

p Disconnect ihe 1est clreuit.

gq. Push the electrical power teggle switch, located on the back panel of the ES apparatus. to the "O” symbaol.

3-17. Microbipolar watts test.

a. Perform the initial start-up procedures (para 2-2). o Q

. Pull the electrical power toggle switch, located on the back Lo e
ranel of the ES apparatus, up to the |” symbal. ese ot JROERHS

¢. Set up atest circult as depicted in figure 3-6.

NOTE ‘ sl n
2 WIDE BAND
Outout watts versus the digital display will be Ao CURRENY
TRARIFORMER

+15 percent, o
Figure 3-6. Microbipolar output test circuil.
d. Set the "MBP" digital display to 70 "WATTS.”

0. Activate the "MBP" mode and verify the output walts,
{. Discennect the test circuit,
g. Push the eleclrical cower toggis switch, located on the back panel of the ES apparatus, to the “O” symbc!,

3-18. Alarm test.

a, Parform the initial start-up procedures (para 2-2),
b, Pull the electrical power toggle switch, located on the back panel of the ES apparatus, up to the *|" symbol.

3-11
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¢. Set up a test circult as depicted in figure 3-7.
¢. Adjust the vanable resistor 1o approximately 30 ohms.
. Verify thal the red alarm indicator is flluminated and the alarm tone scunds twice. HMIRT

1 Slowly decrease ihe variable resister value and verify that the red alarm
indicator is not Hliuminated when the resistance is approximatety 18 ohms.

g. Disconnec! the test circuit.

O+ § ||——necerracte

VARIABLE RESISTOR

h. Push the electrical power toggle switch, located on the back pansl of the  Figure 3-7. Alarm test circuit.
ES apparatus, lo the “O" symbect.

3-19. Electrical current leakage test (50/60 Hz).

a. Pertorm the initial start-up procedures (para 2-2).
b. Puil'the electrical power toggle switch, located on the back panel of the ES apparatus, up to the "|" symbal.
c. Setup a test circuit as depicted in figure 3-8.

AGYOLTMETER
B

A0t 020

\ \
Q8 .9 LTJ ﬁ*:;m D T

i ACTIVE ACTIVE ACTIVE ACTIVE
ARITVE AL PN PN PN PN

L=

Figure 3-8. Eleclrical leakage test circuit.

NOTE

These measurements can be made wilth a standard current leakage tester pro-
vided that the instructions from the tester manufacturer are closely followed,

d. Measure the electrical leakage current from each active pin of all front pane! receptacles by observing the
voltage develoged across the test circuit to earth ground. Record the voltages.

a. Calculate the leakage current using the formula | = E/R whare ) = current, E = voltage, and R = rasistance,

NOTE

The maximum acceptable voltage across the { kilohm resistor for 2.0
microamperas 1s 0.002 volts {2 millivoits).

¢ Measure the ES apparatus leakage current by opening the green grounding wire at the electrical power
cannector and connecting the test circuit from the £8 apparatus 10 the electrical receptacle ground pin,

NOTE

The maximum acceptable voltage across the test circuit for 100 microam-
peres leakage will be 160 millivolts.

3-12
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g. Disconnect the lest circuit.
h. Push the elactrical power loggle switch, located on the back panel of the ES apparatus, to the "O" symbol.

Section VI. MAJOR ASSEMBLY, PCB, AND COMPONENT
LOCATIONS/INTERCONNECTIONS

3-20. General.

This section uses pictorials to lilustrate the location and interconnactions of assemblies, PCBs, and major
components. Their locations are depicted in figure 3-9.

VOLUME TRANSFORMER  [FOOTSWITCH
CONTROL CONNECTOR

POWER SUPPLY!
RF QUTPUT PCB

:

|,.-

ONIOFF SWITCH
CIRCUIT BREAKER

RFQUTPUT
HEAT SINK

HIGH VOLTAGE '£-='° .
FOWER SUPPLY —
HEAT SINK

HIGH VOLTAGE
CLAMP HEAT SINK

i

[

LOW VOLTAGE
FOWER SUPPLY
HEAT SINK

INTERFACE PCB

MONOPOLAR
DISPLAY/CONTROL
PCB

BIPOLAR MONOPOLAR
KEYBOARD KEYBOARD

Figure 3-9. Assembly, PCB, and component focations.
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3-21. Cabling/wiring interconnections.

a. Cablinghwining interconnections with electronic piug (P) and jack (J) connectors are identfied in figures 3-10 and 3-11.

b. Call-outs associated with each set of connecters (fig 3-10 and fig 3-11) are used to identify their pin functions in
lable 3-3.

©

J201 TO PEGT CONNECTION SEGUENCE
J202 TO P2  TOP YO BOTTOM

Je3Tc Pt

J200 TO PRCS

j)
J108
1178 Pit1; Pi108
e [
Q
-
M

Hue v

L
Y

@
cl

Figure 3-10. Cable connectors - view 1.
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HEL

¥

\

Figure 3-11. Cable connectors - view 2.
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Table 3-3. Connector pin tunctiona,

CALL-OUT NO,

JACKIPLUG NO.

CABLE CONNECTORS - VIEW 1

FUNCTION

i

2

J322/P322

J320/P320

J2C01P800

J201/P8014

J2021P702

J203/P {103

J304/P204

JBOE[P208

Ji18/P1118
J419/P1119

JUI7IR11497
J208P1108
J3TAP1116

WO A RWN= N W= GO AWM -2 DN = W= IR P [ - g

—
-

P = = o s A oA s
W@ ~NOHM LW

WD 0GR N -

RF oulput heat sink
AF eulput heat sink

Q5 drain
HV clamp resistor

handswitch active
hardswach "COAG™
hangswitch “CUT"

accessery ackive
accassory "COAG"
accesscry “CUT™

blpolar out 1
bipolar switch
bigolar out 2

alarm switch 1
alarm switch 2
ne connection
ne connection
afarm retum 1
atarm return 2

moncpolar AF
no conngction
RF return

bipolar RF 1
bigolar RF 2

digh 1

digit 2
segman A
segment B
sogment C
sagmem D
segmentt £
segment F
segment G
bigolar up
bipolar down
lamp drive
bigolar powar
spoaker {
spoakoer |
spoaker 2
spoaker 2
shisid

digital ground
digital ground

digital ground
digital ground
+5 VDC

~5 VO
~12VvDC

*12 VDO
5VDC
anafog geound
ZCON voltage
ICON voltage
alarm fault

RF sanse

no gonnaclion
no cenneciion
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i2

i3

JEOEP309

J323/P323

J310/P310

J3T PR

J312Pi142

J313/P1113

JA2Y P52

J120/PE20

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
b1}
3
az
as
34
35
36
37
aa
39
40

WA= M= DN SN~ D W () e W

CABLE CONNECTORS - VIEW

o LA Ay

1N b D -

volume

volume

no conneclion

0o cenneclion
bipclar anable
CUT" enable
COAGT enabile
BLEND" onable
bipolar relay
handswitch relay
aceassory relay
“CUT ralay

alarm pulss widii
0o connection
handswiteh “CUT"
handswitch "COAG"
handswitch usidown
accassory switch “CUT”
accessory swich COAG®
foctswitch "CUT"
footswitch <COAG™
bipalar footawitch

no connection

ne connection

on

off

+8 VISC filtar capaciios
+12 VDC liller capaciter
low veltage raturn
~12VDC

«SVRC

BF output hoat sink
RF outpul hoat sink

high voltage CC source
high voitage DC source
high voltage DC snubber
high voliage DC return
high voltage CC position
line high

line low

lino teansformer

no cennaclon

iine snubber

no connecion

AC nautral
no cennsction

AC 120 volts
0O Connecton
0o connection

shieid

digital greund
"BIPOLAR" up swilch
"BIPOLAR" down switch
shield

gigital ground

"PURE™ "CUT™ switen
"BLEND 17 switch
“BLEND 27 switch
“BLEND 3" svalch
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Table 3-3. Connecter pin funcliens - conlinued,

| 7
8
9
1
12
12
t4
4 J2081F1 106 1
2
3
4
5
6
4 JHEIP1115 i
z
a
s JAL4PL 114 i
2
a
4

CUT® up switch

“CUT” down swilch

“STANDBY™ swilch

"BIPOLAR® "FOOTSWITOH™
*READY™ switch

MONOPOLAR v OOTSWITCH”
“COAG” up swich

“COAGT down swilch

monopolar 1ootswaich "CUT™ D
monopolar footswich “COAR" A
monopelar foolswateh commoen C
bipotar feotawilch common ©
bipelar lootswilch des:calo A
lootswitch ground B

“2VEL

volumae centio!
shiald greund

5 VOC untogulated In

5 VEC roturn

12 VLG unraguiatod io

12 VOC unrogulated retun

Section VII. TROUBLESHOOTING

3-22. General.

a. Troubleshooting information, lor ES apparatus operatorfuser personnel is provideg in table 3-4 and

troutfeshooting information tor Medical Equipment Repairers is provided in tables 3-5 through 3-10.

b. This manual cannot list all possibte maliunctions. If a malfunction 18 not listed or is not determined by

routing dlagnostic procedures, notify your appropriate maiptenance support unit.

3-23. Operatorjuser troubleshooting.

Cperator{user troubleshooting procedures in an eperating room are provided in table 3-4. Sympioms are pre-

vided for probable mallunctions Each symptom is followed by possible causes and corrective actions.

Table 3-4. Operatorfusar troubleahooting.

SYMPTOM

POSSIBLE CAUSE
CORRECTIVE MAINTENANCE

V. ALARM ACTIVATES USING A PATIENT RETURN ELECTRODE.
Defecuve gallent ralum eoleciroda cabie assambiy,
Raplaca the cable assombly of requast amergancy rpaif s4raCas.
Celoctive pabem telurn elnciace.
Aeplace oectcds.
2. ES APPARATUS DCES NOT ACTIVATE {SELF-TEST PASSED).
ES ppoaratus In "STOBY™ modo

Decress whita "READY™ kayboatc swilen
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Tabls 3~4. Opearatorfuaar troubhleshooting - continued.

SYMPTOM

POSSIBLE CAUSE
CORRECTIVE MAINTENANCE

Dafective fcotswiteh or handswilching accessory.
Replace foatswitch or raquest emsrgency ropair services.
Defsctiva patiant return electrode.
Replace elecirode.
Dslective patiant retum eloctrodo cable aasombly.
HAoplace cable assombly.
Culpul waltage sel too low,
Chack dignal display for watts anc adjus! as roguired.
3. ES APPARATUS CAUSES MONITORING EQUIPMENT INTERFERENCE.
ES apparatus not grounded.
Chock slectrical power cord for detarioration. iraying, o1 culs. ReqLest amerganty rapain Sorvices.
Monltonng equipment not grounced.
Chock all monitoring squipmont cables for Ceterloration. Iraying, of culs. FequUest emergency r9pair services,
4. ES APPARATUS CAUSES INTERFEBENCE DURING ACTIVATION.
ES apparetus not groundod,
Chock alecidonl power cotd for detorioration, Iraying, or culs. Request emargancy raparr senvices.
Unknown

Modical chinlclans need 10 aszsess the risk of continuod ES apparatus oparaton and procsad with extterno )
saution or coRrse operation. Roptace the ES eppacatus. If possible and notity your Maedical Equipment nepairer
as 300N 83 pessitle.

5. NEUROMUSCULAR STIMULATION.
High oLtpul walts.

Docroase tho walts seting, if possible, or stop tho electrosurgical procedure and raplace the ES apearatus.
A avainble.

atective accassoty cabla(s).

Culckly check all accossory cables and connactors for visivle areing. Stog Ihe elecrosurgical procedure if the
oroblem is pot quickly correciad. Feplaco the ES apparatus, it available.

High stecincal clrrant lsakage.

Nota immediately. Stop the olectrosurgical procodure as seon as salely possible and replace the ES
appacatus, if available,

6. PACEMAKXKER INTERFERENCE.

Defactive accessory cable(s),

Guickly check all accessary cable assemblies for visible arcing. Assess the risk of conlinusd operation and
precand with axitame caulion Of Censy opgwion,

CAUTION

Pacemaker patients will be monitored during ES procedures and a defibrilla-
1or will be available to minimize patient risk.
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3-24. Medical Equipment Repairer troubleshooting.

a. Perform the initial stan-up procedures (para 2-2).
b. Puilthe electiical power teggle switch, located on the back panel of the ES apparatus, up to the “* symbol,
¢. Observe the control panetl. The following control panef aclions will automatically occur (fig 3-12 and fig 3-13).

B A TTE ieuCa T

Figure 3-12. Self-test dispfays, Figure 3-13, Self-test Muminated indicators.
(1) An audibie tone momentarily sounds.
(2) The three digital displays show “8"s.
(3) All 13 indicators illuminate.
NOTE

If you did not observe all 13 indicators iluminated, push the electrical power
toggte switch back to the “O" symbol and then back again to tha “|" symbol,
The ES apparatus automatically switches (0 (he “STDBY™ mode atter 5 to 7 seconds.

d. Continue to observe the control panel. The following controi panel actions will automatically occur (fig 3-14).

YEALOW BTAKLSY
WERCAYOR

B

DHRRITAL
TASFLAYS

Figure 3-14. Standby mode.

(1) The three digital displays now show - - -,
(2) The yeillow “STDBY” indi¢ator illuminates.
e. If the self-test fails, follow troubleshooting table 3-5 and perform the specified actions.

Table 3-6. Selltest troubleshooting.

SYMPTOM

POSSIBLE CAUSE
CORRECTIVE MAINTENANCE

SELF-TEST MODE FAILS TO START WHEN ES APPARATUS IS POWERED UP.
Electrical povrer is not connected.
Connect electrical powsr.
Back panei fuse is dafective.
Replace back panel fuse.
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Tahle 3-5. Self-test roubleshooling - cantinuead.

SYMPTOM

POSSIBLE CAUSE
CORRECTIVE MAINTENANCE

Low voitago power a1 J309 - pin 4 15 not «12 VDG £0.62 V and J303 - pn 5 [s net -5 VDC 20.25 V.
Ropirce PSRF PCB.

Malfunctioning power supely translotmers.
Notily DS}GS maintsnance,

Bridye roctfiers on low voltage haat sink dolaciive.
Notity DS/GS maintanance,

Cgetiator (Y1) on MC{C PCB not oporating at B MHz.
Roplace MOJC PCO.

f. If no output |s generated in PURE CUT mode set al 150 watlts, follow troubleshooting table 3-8 and
perform the specified actions.

Table 3-8, FURE CUT output treubleshooting.

SYMPTOM
POSSIBLE CAUSE
CORRECTIVE MAINTENANCE
NO QUTRUT IS GENERATED IN PURE CUT MODE SET AT 150 WATTS.
PURE CUT 13 not activaled.
Roplace PSHF FCH.

Accossory output doas not show 150 watts.
Reglaco PSAF £CB or cornactor.
Fuse £1 on PSRF PCH doos net have conlinuily.
Foplacs fuse.
Defecuve ransistors 026 heough Q29 on PSAF PCB.
Raplace PCE.
Transtormers T1 and T2 not al 40 kHz.
HRapiace PCE.
No ramping DC veltage ot capaciiors C36 and C37 on PSAF PCE whon keyboard Is astivaled.
Raplace PCB.
Dlodes CRY thiough CRS defectve on PSAF PCH.
Hepiaco FCB.
AF output FETs G1 - ©9 on PSRF PCB short clreuitod.
Roplace FCE,
Gvor cuttont clrcuit I$ Iaiched en PSR PCE.
Chesk for ECON voltage at gin 1, IC U7 on the PSRF FCB, Replace PCE.
No voliage aif Iranslormer T3 on MDJC PCB.

Repluce man nbbon cable assembly.

3-21



™ 8-6515-003-24&P

Table 3-6. PURE CUT output troubleshooting - continued.

SYMPTOM

POSSIBLE CAUSE
CORRECTIVE MAINTENANCE
Ne vollage gresent at IC U27 on MDIC PCB.

Replace FCB,

No 80 kHz signal on pin 12 and pin 18, IC U7,
Reptace MC/C FPCB.

No 40 kHz slgnal on pin 13 and pin 16, IC U7.
Replace PCB.

¢. If the ES apparatus does not activate in CUT, COAG, or BIPOLAR modes when using a monopoiar
footswiteh, follow troubleshooting table 3-7 and perform the specified actions.

Table 3-7. Monopolar footawitch troubleshooting.

SYMPTOM

POSSIBLE CAUSE
CORRECTIVE MAINTENANCE
UNIT DOES NOT ACTIVATE FOOTSWITCHING OUTPUT IN CUT, COAG, OR BIPOLAR WITH FOOTSWITCH.

Footswilch assembly doas nol have continuity,
Repalr loolswitch assambly.
Capacitor C230 on interface PCR not al +10 VDRL.
Check transformer T202, diode CR204. or dicde CR214 for shorting on the Interface PCE. Roplace PCB.

Optoisolators OPTT through 9 on Interface PCE have emitter turned on.
Replace PC8,

f1. If the ES apparatus doss not activate in the CUT or COAG modes when using a handswitching accessory,
follow troubleshooting table 3-8 and perform the specified action.

Table 3-8. Monopolar handswitch troublashooting.

SYMPTOM
POSSIBLE CAUSE
CORRECTIVE MAINTENANCE
UNIT DOES NOT ACTIVATE HANDSWITCHING QUTPUT IN CUT OR COAG WITH HANDSWITGH,

Handswitching accessory does not have continuity,
Replace handswitching accessory.
Capachlor C218 on inledace PGB not at +10 VDC.

Check for 100 kiz signal art transtormer TRS, chack tor sherting of ranstormer T202, rangistor Q4. o
diodes CR204 and CR214 on Intorface PCB.

Optoisolatars OPT4 through 6 on the intarface PCB are not twined on.
HReplace PCE.
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(. If the ES apparatus dees not activate when using the handswitching forceps, !ollow troubleshocting table 3-9
and perform the specified actions.

Tabie 3-9, Handawitching forcops troubleshooting.

SYMPTOM

POSSIBLE CAUSE
CORRECTIVE MAINTENANCE
UNIT DOES NOT AGTIVATE WITH HANDSWITCHING FORCEPS,

Bipolar forceps and cable do not have continuimy
flaplaca cable and 1orcaps.
Capacitor C216 on interfaco PCB not at + 10 VDC.

Chock transformer T2, transisicr G4, or diordox CR215 nng CA2186 Tor shorting on the interface PCB.
Haplace PCE.

Optgisclater CPTA on the interface PCB ara not turnod on,
Raplaco intarace PCB,

/ he alarm enther dees notoperate or it operates continuousty, follow troublesheeting tabie 3-10 and perform
the specified actions.

Tabig 3-10, Alarm {pult treubleshogling.

SYMPTOM

POSSIBLE CAUSE
CORRECTIVE MAINTENANCE

NO ALAHM OR CONSTANT ALARM.

‘When tha power Is 0¥ and the patienl return ¢lactroda is disconnectod JZ0J. pin 5 or pin &, dows nal
have continuily.

Repinco patent racaplacle.
When g mede using a pasant rofun olecirede s activalad, thote s an opon circult at J207, gin 5arpné.
Realace patient recoptacle.
Transtormor TE3 on Imadace PCB deos not hove «2.19 10 »4.80 VDT,
Choeck ransiormor T3 for continuty, Replace interlace PCB
JINT7. pn 1Y 1o J208, pin 1§ 15 not eloctronically continucus.
Haplnze main nbton cable assembly.
J117, min 11 on MDIC PCB doas not have +2.18 10 +4 .89 VOC.
Raglace MD/C FCE.

& Push the electrical power toggle switch, located on the back panel of the ES apparatus, to the "O” symbol.

3-25. Electrical/electronic schematics, diagrams, and graphs.

The schematics. diagrams, and graphs are provided in this paragraph 1o assist you when troubleshooting. [so-
late the problem 1o a funglional segment of the circuitry.

a. Schematics of the menopolar footswitch, bipolar footswitch, monogpolar handswnch. bipolar handswlitch,
and keyboards are provided in figures 315 through 3-20. The schematics illustrate their connector electrical
orientation.
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A o A
D 2 O A B —20 (.ln A c J)
Cur COAG BIPOLAR
(] Q 0)yg
C & c

B

i F)7 T A
CASE GROUND CASE GROUND

Figure 3-15. Monopolar footswiich/connector schematic.  Figure 3-18. Bipolar footswilch/connector schematic.

ACTIVE mop==y

Gres) S — — SWITCH  ACTIVE st
o+ 00 opas ACTIVE SWITCH ——o—"o—1
e :1_';,— = ‘;.J‘;J 2 S SWITCH  ACTWE —

Figure 3-17. Monopolar handswitch/connector schematic. Figure 3-18. Bipolar handswitch/connector schematic.

CGDNS
J820 - 14—
4 45 COUPS é_L_D_I [_o..Lo_1
2> MONSW
115 ROYSW :J—a_l Lc,—l—-,,__l
10> BIPSW
g SBYSW ._l_oj I_"J_"“l
g~ CTDNS
-
75 CTUPS —L°"l L°_L°_L
BL3ISW
6>
5> BL2SW
BLISW
:PCTSW_I_ |
3\ D GND

\i
1620 - 1: SHIELD

Figure 3-19. Monopolar keyboard schematic.

Js21 4> BEONS

3~ BPUPS e o l c—l—

- S

2 S DGND ] '
1824 4 S SHIELD

Figure 3-20. Bipolar keyboard schematic.
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». The system diagram depicts the relaticnship between PCBs, switches, operaticnal controls, and other
major campoenants, Reter to figure 3-21.

ALARM HANDSWITCH ACCESSORY MONOPOLAR
RECEPTACLE RECEPTACLE RECEPTACLE
BIPOLAR
MONOPOLAR KEYBOARD KEYBGCARD
Pe21
SN
BIPCUAR
DiSPLAY [l
£11%
PEIL
1120 JIvE | P1itn
MONOPOLAR | eiyr
DISPLAY/CONTROL PCB
FIOL | J202
PEoY | JICt
MONOPOLAR
FOOTSWITCH Pa00 | Jz0 INTERFACE PCB an e
Pyioa] J203
PYICE
P;?Ql g )
JI04 2364
P AU L
P3G
HEAT_{I] HEAT
e SINK| sz S I SINK
FOOTSWITCH
L O—
P37l W RIS
40 JM'ID,E.UL_ HHEY\T
HEATl V an SINK
SINK | 7323
—1)
sz ReLTs A8
Pi112 223331
313 |
g =
Pesty
POWER CORD
POWER UME
LV WITCH/CIRCUIT J&TROL
,_2!7 TRANSFORMER BREAKER
L |

Figure 3-21. System diagram.
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¢. The graphs (fig 3-22 and fig 3-23) poriray the ES apparatus oulput power versus impedance for all seven
electrosurgical modes,
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Figure 3-22. CUT waveforms.
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Figure 3-23. COAG and bipolar waveforms.
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Section VIII. REPAIR PROCEDURES

3-26. General.

a. Proceduras for disassembly, replacement of assemblies, PCBs, major components, and reassembly are
provided in this seclion of the manual,

5. Each repair procedure is continuous from the first disassembly procedure o the final reassembly
procedure,

WARNING

The ES apparatus contains hazardous voltages. Ensure that electrical power
is off and disconnected,

CAUTION

The ES apparatus contains static-sensitive devices. Use your authenzed
electrostatic discharge (ESD) workstation identified in appendix D.

¢. Test the ES apparatus after completion of each disassemblyfmaintenance servicefraassembly action.

3-27. Control panel assembly (fig 3-24).

a. Disassembly.

(1) Verify that the electrical power toggle switch,
lccated on the back panel of the ES apparatus, is at
the “O" symboel. Also verify that the electrical power

cord is disconnected from the electrical recestacie. CONTROL
PAHEL
(2) Remove the four slotted screws and icck-  AssemaLy

washers fastening the top cover of the ES apparatus
to the base assembiy, S&t them aside.

(3) Remove the top cover by gently racking it KB TGARD Pt
k and forth i imult lling upward,
gg'rt ;:tdem HiRiEEIMRaReSY Fadng PR Figure 3-24. Conlroi panel assembly.

(4) Disconnect the following electronic plugs (fig 3-29):
(a) P1117 from Ji17
(b) P8O0 from J200
(c) P8OT from J201
(d) P702 from J202
(2) P1103 from J203

NOTE
Use a flat blade offset screwdriver 1o remove the slotted screws in the next
two steps.
(5) Remove the slotted screw, holding the greenjyellow electrical ground wire with crimped tarminal fug
and flat washer, from the right-hand hand(e rod. Set the screw and washer asice.
(6) Remove the siotted screw and flat washer from tve left-hand handle rod. Set tham aside.
{7) Pull out the handle 1o remove it. Set it aside.

(8) Remove the two siotted screws, located on the bottom of the ES apparatus, attaching the RF shield
bracket to the base assembly, Set them aside.

{9) Remave the three hex socket screws from the lower front of the control panel assembly. Set them aside.
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Figure 3-25. Connectors - view 1.

(10} Detach the control panel assembly from the base assembly.
b. Maintenance service. Perform the required sarvice.
¢. Reassembly.
(1) Position the control panel assembly anto the base assembly.
(2) Reinstall the three hex socket screws into the lower front of the control panel assembly to fasten it to the
base assembly.
(3) Reinstall the two slotted screws through the base assembly and into the RF shiekl bracket.
(4) Reinstall the handie.
(5) Reinstall the slotted screw and fiat washer inte the left-hand handle red,

{8) Insert the slotted screw through the crimped tenninal lug of the greenfyeliow electrical ground wire and
then the flat washer, Reinstall the screw Inte the right-hand handle rod,

(7} Beconnect the following electronic plugs. (Refer to tigure 3-25.)
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(b) P8I0 to J200
() PBOT t0 J201
(d) P702 to J202
{e) P1103 to J203
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(8) Reinstall the top cover and refasten it with the four slotted screws and lockwasners.

3-28. Monopolar display/control PCB (fig 3-26).

a. Disassembly.

(1) Vesify that the electrical power toggle switch, located
on the back panel of the ES apparatus, is at the “O" symbol.
Also verify that the electrical power cord is disconnected from
the electrical receptacle.

(2} Remave the four slotted screws and lockwashers

fastening the top cover of the ES apparatus 1o the base assembly.
Set them aside.

(3) Remove the top cover by gently rocking it back and
forth while simultaneousiy pulling upward. Set it aside.

{4) Disconnect the foliowing electronic plugs. (Refer back
to figure 3-25.)

{2) P1117 from J117
(b) P8O0 from J200
(¢} PBO1 from J201
(d) P702 from J202
(e) P1103 from J203

NOTE

Use a fiat blade offset screwdriver to re-
moeve the slotted screws in the next two
steps.

(5) Remove the slotted screw, nolding the greenfyeliow
electrical ground wire with crimped terminal lug and flat washer,
frem the right-hand handle rod. Set the screw and washer
aside,

(6) Remove the slotted screw and flat washer from the
left-hand handle rod. Set them aside.

(7) Pull out the handie to remove it. Set it aside.

(8) Remove the two slotted screws, located on the
bottomn of the ES apparatus, attaching the RF shield brackst to
the base assembly, Set them aside.

(9) Remove the three hex socket screws from the lower
frent of the control panel assembly, Set them aside.

(10} Detach the control panet assembly from the base
assembly.

{11) Disconnect P1118 from J118 on the left side of the
MD/C PCB.
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Figure 3-26. Monopolar display/controt PCB.
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(12) Turn the control panel assembly upside down with the RF shield tacing you.

CAUTION
Rest the control panel assembly on a seft coth to prevent maring the assembly.

{13) Remove the slotted screw and flat washer from the left side (near the bottom) of the RF shield. Set
them aside.

NOTE
A white, plastic standolf will fall free. Set it aside with the screw.
(14) Remove the slotted screw from the lower right-hand comer ot the RF shield while holding the shisid
with your other hand, Remove the shield and st it aside,
(15) Remove the hex-shaped standoft from the lower right side of the MD/C PCB. Set it aside.
(18) Ramove the three slotted screws from the circuit side of the MD/C PCB. Set them aside,

(17) Lift up the MD/C PCB and disconnect P620 (keyboard ribbon cable) from J120 on the PCB, Set it
aside,

b. Maintenance service. Install a replacement MD/C PCB,

c. Reassembly.
(1) Reconnect PE20 (keyboard nbbon cable) to J120 on tha MD/C PCB.
(2) Position the PCB into place and reinstall the three slotted screws into the circuit sitde of the PCB.
{3) Reinstall the hex-shaped standoff into the mounting hole in the lower right side of the MD/C PCB.

(4) insert the longer slotted screw and fiat washer through the mounting hele In the lower left side of the
RF shigld and then push the plastc standoff onte the screw. Then, while holding the screw and standoft with
your fingers, posilicn the screw into its mounting hole and reinstall the screw.

(5) Position the RF shield into place and reinstall the slotted screw into its mounting hole in the lower
right-hand cerner of the MD/C PCB.

(B) Turn the control panel assembly upright with the front control panel facing forward,
(77 Connect P1118 t0 J118 on the left side of the MD/C PCB.
(8) Pasition 1he contrel panel assembly ontc the base assembly.

(9) Reinstall the three hex socket screws into the lower front of the control panel assembly 10 fasten it o the
lase assembly.

(10) Reinstall the two slottad screws through the base assembly and into the RF shield bracket,
(11) Reinstall the handle,
(12) Reinstali the slotted screw and flat washer into the le{t-hand handle rod.

(13) insen the sictted screw through the crimped terminal lug of the greenfyefiow electrical ground wire
and then the flat washer. Rainstail the screw into the right-hand handle rod.

(14) Reconnect tha fatlowing electronic plugs. (Refer back to figure 3-25.)
(2) P1117 10 J117
(b) P8OQ to J2C0
(c) PBO1 to J201
(d) P702 to 4202
(8) P1103 to J203
(15) Reinstall the top cover and refasten it with the four slotted screws and lockwashers.
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3-29. Bipolar display PCB (fig 3-27). ; ]
2
a. Disassembly. L i
(1) Perform the disassemtly procedures contained in paragraph F':u .
3-Z8a.
(2} Remove the round plastic standoff from the bipolar display o
(BD) PCB. Set it and Its siotted mournting screw asids. oo ;, Sxid

{3) Remove the three slottad screws fastening the BD PCB.
Settham aside.

(4) Lift up the BD PCB with one hand and disconnact P521
(keyboard ribbon cable) from J421 on the PCB with your other
hand, Set it aside.

b. Maintenance service. Install a replacement 8D PCB.

e e -

#
s

¢. Reassembly. Flgure 3-27. Blpolar display PCR.
(1) Hold the BD PCB with one hand and reconnect P521 to J421 on the PCB with your othar hand.
(2) Position the BD PCB into place and reinstall the three slotted screws 1o refasten It
(3) Reinstall the round plastic standoff cnto the MD PCB with its slotled screw,
(4) Complete the reassembly by following the procedures contained in paragraph 3-28¢.

3-30. Monopolar or bipolar keyboard (fig 3-28).

a. Disassembly.
(1) Perform the disassembly procedures contained in paragraph
3-28a.

(2) Remove either the three slotted screws and plastic retain-
ers fastening the monopolar keyboard or remove the two slotted
screws and plastic retainers fastening the bipolar keyboard. b i

NOTE

Complete disassembly procedures (para 3-2%a(2),
(3), and (4)} if the BD PCB keyboard requires re-
moval,

Figure 3-28. Keyboards.

(8) Remove the kayboard, as requirec.
b, Maintenance service.
(1) Remove the silicone sealant from the control panel assembly.

CAUTION
Solvent is not necessary, The silicone sealant will easily pesl off.
(2) Place a small, uniform bead of silicone sealarit around the edge of the keyboard sill on the control
pane! assembly.
(3) Install the replacement keyboard.
¢. Reassembly.
(1) Position the replacement keyboard into place and reinstall the plastic retainers and slotted screws.
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NOTE

The menopolar keyboard is fastened with three slotted screws and plastic retainers
and the bipoiar keyboard is fastened with two siotted screws and plastic retainers.

If the BD PCB was removed, complete the reassembly procedures contained in
paragraph 3-29¢(1), (2), and (3).

(2) When the silicone sealant is dry, carefully remove any excess sealant from the front of the keyboard
with a razor blads.
CAUTION

Do not scrape off the silicone sealant to prevent sgratching or damage
lo the keybeard.

3-31. Monopolar or bipolar control panel lens.
a. Disassembly.
(1) Perform the disassembly procedures contained in paragraph 3-28a.

(2) Remove any plastic lens by gently pushing outward around its edges from the back of the control
panel assembly.

L. Maintenarnce service.

(1) Remove any residual adhesive from the control panel assembly by using a mild sclvent.

(2) Pesl off the adhesive backing cover and install a new lens into its frame in the control panet assembly.
¢. Reassembly.

(1) Hold the BD PCB with one hand and reconnect P521 to J421 on the PCB with your other hand,

(2) fosition the BD PCB into place and reinstall the three siotted screws to refasten it

(3) Reinstall the round plastic standoff onto the MD PCB with its slotted screw.

(4) Complete the reassembly by following the procedures contained in paragraph 3-28¢.

3-32. Monopolar or bipolar receptacles.

a. Disassembly.

(1) Pertorm the disassembly procedures comained in paragraph 3-28a.
(2) Remove the nut and lockwasher from each receptacle mount.

NOTE
The moncpolar receptadie has six mounts and the bipelar receptadie has two nmounts.

(3) Remove the cable lies, as necessary.

{4) Remove the applicable jack strip (receptacie mounting bracket).

(8) Remove the receptacle label as it will be damaged when removing the receptacle.
b, Maintenance service.

(1) Remove any residual adhesive from the receptacle area of the control panet assembly by using
a mild solvent.

(2) Replace the receptacie label.
¢. Aeassembly.

(1) Position the replacement jack strip(s) into place and reinstall the nut and lockwasher for each
receptacie mount.
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(2) Complete the reassembly by following the procedures contained in paragraph 3-28¢.

3-33. Interface PCB (fig 3-29).

a. Disassembly.

(1) Verify that the electrical power toggle switch, Jccated cn the back panei of the ES apparatus, is at the
*O" symbol. Also verify that the electrical power cord is disconnectsd from the electrical receptacle.

(2) Remove the four sfotted screws and lockwashers fastening the top cover of the ES apparatus Settham aside.

Ll i
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i

U AR Tyer oy

Figure 3-29. Interface PCB.
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(3) Remove the top cover by gently rocking it back and forth whila simultanecusly pulling itupward. Set it aside.
(4) Disconnect the following electronic plugs {fig 3-30 and fig 3:31).

(@) P8O0 from J200

(b) P801 from J201

(c) P702 from J202

(d) P1103 from J203

() P204 from J304

(f) P203 from J30S

(g) P1106 lrom J206

(n) P1108 from J208

(5) Remove the two slotted screws fasiening the interface assembly 10 the base assembly. Set them aside.
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Figure 3-30. Conneclors - view 1.
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Figure 3-21, Connecloars - view 2.
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NOTE

Removal of the screw from the right-hand side of the interface assembly will
frea the short gresnfyellow electrical ground wire assembly, Sat them aside.
(6) Remove the interface assembliy from the base assembly.
(7) Remove the five nylon slotted screws fastening the interface PCB to the interface RF shiald.
b. Maintenance service. Replace the interface PCB.
c. Reassembly.
(1) Position the intertace PCB and RF shield together.
(2) Reinstall the five nylon slotted screws to fasten the PCB to the BF shield.
(3) Position the interface assembly mounting holes to align with the base assembly mounting noles.

(4) Insert one of the slotted screws into the crimped terminal lug of the green/yellow electrical ground wire
and then insen the screw through the mounting hole, Reinstall the nut and then reinstall the second scraw and
nut to fasten the interface assembly to the base assembly,

(5) Reconnect the following electronic plugs. (Refer back to figures 3-30 and 3-31.)
(a) P800 to J200
(b) PBOT to J201
(c) P702 to J202
(o) P1103 t0 .J203
(e) P204 to J304
() P205 to J305
(g) P1106 to J206
(h) P1108 to J208
(8) Position the top cover of the ES apparatus into place.
(7) Reinstall the four slotted screws and lockwashers to refasten the top cover to the base assembly.

3-34. Power supply/RF PCB (fig 3-32).

a. Disassembly.

(1) Verily that the electrical power teggie switch, located on the back panel of the ES apparatus, is at the
“O” symbol, Also verify that the electrical power cord is disconnected from the electrical receptacle.

(2) Remove the four slotted screws and lockwashers fastening the top cover of the ES apparatus. Set
them aside.

(3} Remove the top cover by gently rocking it back and forth while simultangously pulling it upward. Set it
aside.

(4) Remave the slotted screws fastening the two plastic cable clamps to the plastic electronics cover.
(5) Remove the four slotted screws fastening the plastic electronics cover to the heat sinks. Set them aside.
(8) Pull the plastic electronics cover cut to the side below the cable assemblies. Set it aside.
(7) Disconnact the following slectronic plugs. (Refer back to figures 3-30 and 3-31.)
(a) P1106 from J208
{v) P1118 from J318
(¢) P204 from J304
(d) P205 from J305
{e) P1112 from J312
{H P1113 from J313
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Figure 3-32, Power supply/RF PCB.

(g) P1114 from J314
(h) P1115 from J315
(i) P1108 from J208

(8) Remove the six slotted screws and five insulating plastic washers fastening the PSRF PCB to tha base

assembly.

NOTE

One screw uses a crimped metal lockwasher to connect the PCH to the base

assembly for an electrical ground.

(9) Lift out the PSRF PCB using extreme caution,
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CAUTION

The PSRF PCB contains static-sensitive devices. Use your ESD control
workstation,

o, Maintenance servico. Raplace the PSRF PCB,
¢. Reassembly,
(1) Positicn the PSRAF Into the base assembly.
(2) Reinstall the six slotted mounting screws and five insulating plastic washers to refasten the PCB.

CAUTION
Ensure that the crimped metal lockwasher is used in the left-hand front position.

(3) Reconnect the fellowing electronic piugs (Refer back to ligures 3-30 and 3-31).

(a) P1108 to J206
(b) P1116 to J216
(c) P204 t0 J304

(d) P205 to J305

(@) P1112 to J312
(HP1113 10 4313
(g) P1114 t0 J314
(h) P1115 to 4315
(i) P1108 t J208

(4) Position the plastic electronics cover beneath the cable assemblies and align its mounting holes with
the mounting scraw holes in the heat sinks.

(8) Reinstall the four slotted screws to refasten the plaslic slectronics cover.

(8) Reinstall the two siotted screws to refasten the two plastic cable clamps.

(7) Position the top cover of the ES apparalus into place.

(8) Reinsiall the four slotted scraws and lockwashers to refasten the top cover lo the base assembly,

3-35. Monopolar footswitch (fig 3-33).

a. Disassembly.

(1) Disconnect the foctswitch electrical connector from its B Ao
receptacls, lccated on the back panel of tha ES apparatus. Move ’\_‘& e
tha footswiteh to your werk bench. ~—

(2) Remove the six socket-head screws and lockwashers [ _J—= ~ 7

fastening the base housing cover. Set them aside.

{3) Remove the housing cover. Set jt aside. SCREW v o
CONNECTOR COVER
NOTE

The rubber gaskst may either be stuck onto
the housing cover or the base housing.

Figure 3-33. Monopotar footswilch.
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b, Maintenance services.
(1) Micro-switch replacemant (fig 3-34).

Figure 3-34, Micro-swilch replacement,

(a) Remove the five siotted screws, ring tarminals with color-coded wires, and ring terminal holders
from the two micro-switches. Set them aside.

(b) Remove the green, combination-head (slotted and hex) screw fastening the electrical ground
terminal. Set it aside.

(c} Remove the four combination-head (sfotted and Phillips) screws and lockwashers fastening the
two micro-switch brackets te the footswitch base housing. Remove the brackets and set them asids with the

screws and lockwashers, BLK

L b3
(d) Test the micre-switches and replace as required. A sche- a2 . RED Ll
matic diagram of the monopolar feotswilch is provided in figure 3-35. oS ' GRNYEL
(e) Position the micro-switches and brackets into the foot- He ] <.
switch base housing and reinstall the four combination-head screws 51 NE A

and lockwashers. WHT
COM t‘lL_< D (CUT)

() Reinstall the electrical ground terminal by replacing the )
grean, hex-head, slotted screw. Figure 3-35. Monopolar footswitch

(g) Reinstall the five slofted screws, ring terminals with schematic diagram.
color-coded wires, and ring terminal holders onto the micro-switches.

(h) Perform the next mainienance service or go 1o the reassembly procedures.
(2) Cable assembly replacement (fig 3-36).

Figure 3-36. Cable assembly replacement.
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{a) Hemove the five slotted screws, ring terminals with color-coded wires, and ring terminal holders
from the two micro-switches. Set them aside.

(b) Remove the green, combination-head (slotted and hex) screw fastening the electrical ground
terminal. Setit aside.

(e) Loeosen the fiuted strain relief nut and slide It up the footswitch cabte.
(d) Pull the cable through the strain relief assembly,

(e) Slide the rubber strain relief grommet and the fluted strain reiief nut and washer from the
unserviceable cable,

(f) Slide the fluted strain relief nut and then the rubber strain refief nut ento the replacement cable.
{9) Push and pull the cable wires through the strain relief housing.
(h) Reinstall the electrical ground terminal by replacing the green, combination-head (slotted and hiex) screw.

(i) Reinstall the five slotted screws, ring terminals with color-coded wires, and ring terminal holders onto
the micro-switches.

() Perform the next maintenance service or go to the reassembly procedures.
(3) Pedal mevemaent acjustment (fig 3-37).

Figure 3-37. Pedal movement adjustment.

(a) Remove the five slotted screws, ring terminals with color-coded wires, and ring terminal holders
from the two micro-swilches. Set them aside,

() Remove the green, combination-head (slotted and hex) screw fastening the electrical ground
termninal. Set it aside,

(¢} Remove the four combination-head (slotted and Phillips) screws and lockwashers fastening the two
micro-switch brackets to the fcotswitch base housing. Rermove the bracketls and set them aside with the screws
and lockwashers.

(d) Lift out the micro-switches,

(e) Loosen the desired slotted screw locking the pedal to micro-switch lever and reposition the lever.
Tighten the screw,

(f) Position the micro-switches and brackets into the footswitch base housing and reinstall the four
combination-head screws and lockwashers,

(g) Test the monopelar footswitch “CUT” pedal by lightly touching the pedal while moving the "“COAG”
pedal up and down thres times. Test the "COAG” pedal by lightly touching the pedal while moving the “CUT"
pedal up and down three times. |n both tests the psdal being cycled up and down shouid move freely without
binding or hesitation and its movement should not be detected in the other pedal.
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NOTE
Additional adjustment necessitates a repeat of preceding steps (¢), {d), (&), and (f).

{ih} Reinsizali the electrical ground terminal by replacing the green, comiination-head (slotted and hex) screw.

() Reinstall the five slotted screws, ring terminals with color-coded wires, and ring terminal holders onto
the micro-switches.

c. Reassembly.
(1) Position the rubber gasket over the housing cover mounting holes.
(2) Position the housing cover over the rubber gasket and hold it in place.

(3) Reinstall the six socket-head screws and lockwashers 1o refasten the housing cover to the monopolar
footswiich base housing.

(4) Reconnect the footswitch electrical connector to its mating receptacie, lccated on the back panel of
the ES apparatus.

3-36. Bipolar footswitch (fig 3-38).

a. Disassembly.

(1) Disconnect the footswitch electrical connector from its recep-
tacle. located on the back parel of the ES apparatus. Move the foot-
switch 1o your work bench.

(2) Remove the wo Phiilips screws from the bottom cover of the CONNECTOR
footswitch., Remove the cover and sat it aside with the screws.

b, fMaintenance services.
(1) Switch replacement.

(a) Remove the two combination-head (slotted and Phillips)
screws and lockwashers located astride the pedal actuator coll spring to
free it from the housing assembly. Set them aside.

CABLE ASSEMBLY

PEDAL

(b) Remove the two slotted screws and lockwashers from the  Figure 3-38. Bipofar footswiteh.
micro-switch fastening it to the micro-switch bracket and assembly. Set
the bracket assembly, screws, and lockwashers aside.

NOTE

Two strips of yellow micro-switch electrical insulation materiet will also be
freed when the micro-switch bracket and assembly ace disconnected.

(¢} Remove the wo brass slotted screws fastening the two electrical wire lerminais to the micro-siwiich.
Sot them aside.

(d) Test the micro-switch for continuity using a multimeter and , A
replace the micre-switch as required. A schematic diagram of the bipolar 5 c G i
footswitch is provided in figure 3-39. r{
[+
(e) Reinstall the two brass slotted screws to refasten the two B .
electrical wire terminals to the micro-switch. Check for the cormect T s paouss

connection of the wires. (Refer back 1o figure 3-37.)

(f) Position the bracket, insulation strip, micro-switch, insulat- _ .
ing strip, and bracket in this ordes. Align the mounting holes and reinstall ~ Figure 3-39. Bfgofar footswitch
the two siotted screws and fockwashers, schemaiic diagram.
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(g) Position the micro-switch bracket assembly into its mounting location in the footswitch housing
assembly and reinstall the two combination-head (slottad and Phillips) screws and lockwashers.

(h) Perform the next maintenance seivice or go to the reassembly procedures.
(2) Cable assembly replacament.

(a) Remove the two combination-head (slotted and Phillips) screws and lockwashers located astride
the pedal actuator coil spring to tree it from the housing assembly. Set them aside.,

(b) Remove the two brass sloftad screws fastening the two electrical wire terminals to the micro-switch.
Set them aside.

(¢) Remove the slotted screw and ring terminal holder fastening the ground wire terminal to the housing
assembly. Set them aside,

(d) Remove the two slotted screws from the cable clamp assembly. Remove the clamp bracket and
set it and the screws aside,

(e) Full the electrical cable and cable protector sleeve from the clamp assembly. Remove the cable
protector sleeve from the cable. Set the sleeve aside.

{f) Replace the cable.

(9) Relnstall the cable protector sieeve onto the replacement electrical cable.

(h) Push the three electrical wires of the cable assembly through the cable clamp assembly.
(i) Reinstall the green grounding wire by replacing the ring terminal holder and slotted screw.

(j) Reinstall the two brass slotted screws fastening the two electrical wire terminals. Check for the correct
connection of the wires. (Refer back to figure 3-37.)

(k) Position the electrical cable with the cable protector sieeve for a sfight wiring sfack inside the
{cotswitch housing. Then pesitien the clamp bracket and use the two slotted scraws to refasten it.

¢. Reassembly.
(1) Positicn the footswitch bottam cover onto the footswiteh and reinstall the two Phillips screws to refasten

(2) Reconnect tha footswitch electrical connector to its mating receptacie, located on the back panel of
tha £S apparatus,

Section IX. CALIBRATION INSTRUCTIONS
3-37. General.

a. This secticn of the manual contains eight specific calibration requirements for the ES apparatus. Review
the requirements and proceed directly 1o your specific requirement(s).

b. Access the calibration test peints and centrols by completing the following disassembly procedures.

{1} Verify that the electrical power toggie switch, located on the back pane! of the ES apparatus, is at the
“0" symbeol. Also verify that the eleclrical power cord Is disconnected from the electrical receptacle.

(2) Remove the four slotted screws and lockwashers fastening the top cover of the ES apparatus. Set
them aside.

{3) Remove the top cover by gently rocking it back and forth while simultaneously pulling it upward. Set it
aside,

{4) Remove the slotted screws fastening the two plastic cable clamps to the plastic electronics cover. Set
them aside,

(5) Remove the four slotted screws fastening the plastic electronics cover to the heat sinks. Setlhem aside.
(8) Pull the plastic electronics cover toward the left side and free it from the cables above it. Set it aside.
(7} Connect the electrical power cord to an electrical receptacle.
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{8) Tumn the electrical power on by pulling the toggle switch, located on the back panel of the ES apparalus,
up to the *|” symbol.

CAUTICN
High voltage is now present on multiple components.
NOTE
The ES apparatus will automatically undergo an internal salf-test process.

(9) Observe the cantrol panel. The following control panel actions vall automatically cocur (fig 3-40 and fig 3-41).

B LA TH D Dl A TOR G

Figure 3-40. Seff-lest displays. Flgure 3-41, Self-test Hlluminated indicators.
(a) an audible tone momentarily sounds,
(b) the 3 digltal displays show "8"s,
(c) all 13 Indlcators illuminate.

(10) Continue to observe the control panel, The following control
panel actions will automatically cceur (fig 3-42).

{a) The three digital displays show - - -.” =3
(b) The yellow "STDBY" indicator illuminates.

c. Upon completion of either a single or multiple calibration require-
ments, perform the following reassembly procedures,

Figure 3-42. Standby moda.
(1) Push the electrical power toggle switch downward to the “O”
symhol if further usa is not requirad.

(2) Positicn the plastic electronics cover beneath the cable assemblies and align its mounting holes with
the mounting screw holes in the heat sinks.

(3) Relnstall the four slotted screws to refasten the cover.

(4) Reinstall the two slotted screws to refasten the two plastic cable clamps.

(5) Positien the top cover of the ES apparatus into place.

(8) Reinstall the four slotted screws and leckwashers to refastan the top cover te the base assembly,

3-38. Calibration requirements and procedures.

NOTE
Use a non-metaliic alignment tool to adjust slectrenic comgonents.
& +12 VDC supply.
(1) Access the calibration test peints and controls by completing the procedures contained in paragraph 3-37b,
(2)y Connett a digital multimeter between pins 1 or 2 and 5 or 6 on P1116/J316. (Refer back to figure 3-20.}
(3) Observe the voitage. It should be +12 VDC +0.2 volts.
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NOTE

No +12VDC acjustment is available. Companent replacement Is nacessary
if the voltage is oul af tclerancs.

(4) Procead to the next cailbration requirement or reassamble the ES apparatus by {ollowing the
proceduras contained in paragraph 3-37¢,

5. +5 VDC supply,

(1) Access the callbration test points and controls by completing the procedures contained in paragraph
3-37b.

NOTE

It this is a follow-on requirement, access 1o the calibration lest peints and contrels
has been completed.

{2) Connect a digital muitimeter between pins 1 or2and 3ord on P1116/J316. (Reter back te figure 3-30.)
{3) Observe the voltage which should be +5 VDC +0.25 volts.,
NOTE

No +5 VDC adjustment is available. Compenent replacement Is necessary if
the voltage is out of tolerance.

(4) Proceed to the next calibration requirement or reassemble the ES apparalus by following the procedures
contained in paragraph 3-37c.

¢. -5 VDC suoply.
(1) Access the calibration test points and controls Dy completing the procedures contained in paragraph

NOTE

If this is a lollow-on requrement, acoess 10 the callbration test peints and controls
has been completed.

(2) Connect a digital multimeter hetween pins 1 or 2 and 7 on P1116/J316. (Refer back to figure 3-30.)
(3) Observe the voltage which should be -5 VDC 0.2 volls.
NOTE

Neo -5 VDC adjustment is available. Component replacement Is necessary il
the vaoltage is out of tolerance.

(4) Procead to the next calibration reguirament or reassemble the ES apparatus by following the
procedures contained in paragraph 3-37c¢.

d. High veltage clamp.
CAUTION

Multiple components fleat (not referenced to electrical ground) at potentiaily
harmful voltage potentials, Use special precatution,

(1) Access the calibration test points and controls by completing the procedures contained in paragrapgh
3-37%.

NOTE

If this is a follow-on requirement, access 1o the calibration test points and con-
trols has been completed.
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(2) Conngct a wattmeter with a 300-ohm load from
the active pin of the "ACCESSORY" receplacie 0 the

"PATIENT" receptacle (fig 3-43).

(2) Depress the white "READY" keyboard swilch.
{4) Otserve the control panel. The following control

panet actions will automatically occur.

NCTE

Steps (a) and (b) below are valid caly when

the patient return electroda Is discon.

nected from the “PATIENT” receptacie,

(a) The afarm tons sounds twice,

{b) The red alarm Indicator illuminates,

(c) The green "READY" Indicator illuminates.
(d) The three digital displays show a *1."

(e) The yellow “MONOPOLAR" indicalar illuminates,

() The yellow "PURAE" Indicator illuminates.

NOTE

TM 8-6515-003-24&P

WATTMETER

= e
ACCESKORY PATIENT

ACTIVE ACTIVE ACTIVE
PIN PIN PIN

Figure 3-43. Recéeptacie test connections.

The monopolar footswitch mode is tequired.

{5) Set the "COAG POWER" to 30 watts by depressing the up (a) keyboard swilch until 3C shows i the

right-hand digital display.

(6) Depress the “COAQ" pedal on the monopolar feotswitch,
(7) Cbserve the wattmeter which should be 30 =5 walts. Release the "COAG™ padal,
(8) Set the "COAG POWER" o 1 watt by depressing the down (Y) Keyboard swilch until 1 shows in the

nght-hand digital dispiay.
(9) Cennect an oscilloscope with a 100X prede

between the anode of dicge CR3 and eieclrical
ground on the PSRF PCB (fig 3-44).

(10) Depress the "COAG"™ pedal momentarily
on the monopolar fcotswitch until you cbserve the
peak positive voltage.

(11) Slowly increase the "COAG POWER™ by
depressing the up {a) keyboard switch, depress the
"COAG" pedal momentarily, and repeat the steps until
you chserve the peak positive veoltage.

(12) Adjust resistor R29 on the PSRF PCB so
that the maximum peak voltage is +400 volts.

WARNING

Do not allow the peak voltage to ex-
ceed +400 volts while making this
calibration to preclude damage 10
the electronic components,

(13) Place a small dab of sealing compound on

the resistar adjusiment screw to lock it at the new
setting.

GROUND

Figure 3-44. High voltage clamp adjustment.
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(14) Depress tha white “STOBY" keyboard swilch to retum the ES apparatus to the standby mode.
(15) Remove the waltmetar,
(16) Disconnect the monopciar foctswiich.

(17) Proceed to the next calibration reguirement or reassemble the ES apparatus by following the
precedures contained in paragraph 3-37c.

. CUT power.
{1) Access the calibration test points and controls by completing the procedures contained In paragraph
3-37b.
NOTE

i1 1his is a follow-on requirement, access 1o the calibration test points and con-
trols has been completed.

(2) Connect a watimeter with a 300-chm load from the active pin of the "ACCESSCRY" receplacle to the
"PATIENT" receptacle. (Refer back to figure 3-43.)
(3) Dapress the white "READY™ keyboard switch.

{4) Observe the control panel. The following control panel actions will awtomatically occur.

NOTE

Steps (a) and (b) below are valid cnily when the patient return electrede is dis-
connected from the "PATIENT" receptacie.

(a) The alarm tone sounds twice,

(b) The red alarm indicater illuminates.

(c) The green "READY” indicator llluminates.

(d) The three digital displays show a "1.”

(e) The vellow "MONOPOLAR" indicator [lluminates.

(N The yellow "PURE" indlcator itluminates,

NOTE
The monopelar foetswitch moede is required.

(5) Set“CUT POWER" to 300 walts by depressing the up (a) keyboard switch until 300 shows in the center
digital display.

(6) Adjust resistar R93 to approximately the midpeint and turn T
resistor R89 fully clockwise (fig 3-45). b AN
(7) Depress the “CUT™ pedal on the manopolar footswitch, ! " e L
) ) —ilc—/ |y
(8) Observe the wattmeler and adjust resistor R83 until the , E
wattmeter indicates 300. Release the “CUT” pedal. E § EE

(9) Change the wattmeter load 10 100 ohrns. !, \
(10) Turn resistor AR89 caunterciockwise 1o its midpoint. R93 RS89

{11) Depress the "CUT" padal on the monopolar footswitch. Figure 3-45. CUT power calibration.

(12) Observe the wattmeter and adjust resistor R89 until the
watimeter Indicates 260 40, Release the pedal.

(13) Depress the white “STDBY" keyboard switch to return the ES apparatus 1o the standby mode.

(14) Place a small dab of sealing compound on tha resistor adjustment screws 1o lock them at their new
settings.

(15) Ramcve the wattmeter,
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(16) Proceed to the next cabibration requirement or reassembly the ES apparatus by following the
procedures contained in paragraph 3-37c¢.

f. BLEND 2 powar.

(1) Access the callbration test peints and controls by completing the procedures contalned In patagraph

3.37h.
NOTE

If this is a lollow-on requirement, access to the callbration test points and con-
trels has been campleted,
{2) Connect a wattmeter with a 300-ohm lead from the active pin of the *ACCESSORY" receptacle 1o the
“PATIENT™ receptacte. (Refer back to figure 3-43.)
(3) Depress the white "READY" keyboard swit¢h,

(4) Obsarve the control panel. The following control panel actions will automatically cccur.

NOTE

Steps (a) and (b) below are valid only when the patient return electrade |s dis-
connected from the "PATIENT  receptacle.

(a) The alarm tone sounds twice.

(b) The red alarm indicaltor illuminates.

(c) The green "READY" Indicater illuminates.

(d) The three digital displays show a =1."

(e) The yellow "MONOPQLAR" indicator Hluminates.
(f) The yellow "PURE” indicater illuminates.

NOTE
The monopolar footswitch mede is required.

(5) Depress the yeflow "BLEND 2" keyboard swilch.

(6) Set "CUT POWER™to 200 watts by depressing the up (A) keyboard switcn until 200 shows in the center
digilal display.

(7) Adjust resistor R34 to approximately midpaint and um e
rasistor RS0 fully clockvnse (fig 3-46). o

(8) Depress the "CUT™ pedal an the monopolar tootswitch, ==

{9) Observe the watmeter and adjust resistor R4 until the { %E . aa \
wattmeter ingicates 200. Release the "CUT™ pedal. L ¢ .

(10} Change the wattmeter load o 100 ohms. ," \ \

G
{11) Turn resistor RS89 counterclockwise 1o its midgoint.

: 1 3-46. BLEND 2 power calibration.
{12) Depress the "CUT” pedal on the monopolar tootswitch. Figure BEWE

(13) Observe the wattmeter and adjust resistor RS0 until tha wattmeter indicates 150 +50. Release the
padal.

{14) Change the wattmeater ioad to 300 ohms.

(16) Depress the yellow "BLEND 1" keyboard switch.

(16) Depress the "CUT" pedal on the menopolar footswitch momentarily and observe the wattmeter which
shauld indicate 200. Record tha watts, if out of tolerance.

(17) Depress the yellow "BLEND 3" keyboard switch.
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(_1 8) Depress the "CUT" padal on the moncpcelar footswitch momentarily and cbserve 1he waltmeter which
should indicate 200. Record the watts, if aut of tolerance.

(19) Determine the daviation from specifications for BLEND 1 and BLEND 3 modes. If a deviation exists—
(a) repeatl procedures (5) through 13} above and adjust rasistors R0 and R84 very clesely, or
(b) repeat procedures (14) through (18) above.
(20) Depress the white "STDBY " keyboard switch to return the ES apparatus to the standby mode.
(21) Place a small dab of sealing compound on the resisior adjusiment screws to leck them at their new settings.
(22) Remove the waitmeter,

(23) Proceed to the next callbration requlremeant or reassemble the ES apparalus by foilowing the
procedures contained in paragraph 3-37¢.

g COAG power.
(1} Access the calibration test points and controls by completing the procedures contained in paragraph
3-37b.

NOTE

if this is a follow-on reguirement, access 1o the calibration test points and con-
trols has been completed.

(2) Connest a wattmeler with a 300-ohm load froem the active gin of the "ACCESSORY" receptacie 1o the
"PATIENT" receplacle, (Refer back to figure 343.)
(3} Depress the white "READY" keyboard switch.
(4) Observe the control panel. The lollowing centrol panel will automatically occur,
(a1) The alarm tone sounds wice,
{b) The red alarm Indicater llluminates.
(¢} The green "READY" indicater illuminates.
(d) The three digital displays show a “1.”
(&) The yeliow "MONOPOLAR" indicator illuminates.
(f} The “PURE" indicator llluminatas.

NOTE
The manopolar footswitch mode is required.
(5) Set "COAG POWER" to 120 waits by depressing the up (8) keyboard switch until 120 shows in the
right-hand digital display.

(6) Adjust resistor R35 to appreximately midpoint and turn =
resistor R tully clockwise (fig 3-47). o

(7) Depress the “COAG" pedal on the menopelar footswitch. ==

(8) Observe the wattmeter and adjust resistor R95 until the %%a% EJ
wattmeter indicates 120. Release the “COAG” pedal. / {E

(9} Change the waltmeter load to 100 ohms.

{10) Turn resistor R81 counterclockwise 1o its midpoint. R8s Ret
Figure 3-47. COAG power calibration.

(11) Depress the "COAG" pedal on the monopalar footswitch.

(12) Observe the wattmeter and adjust resistor R91 until the wattmeter indicates 100 £20. Release the
nedal.

(13) Depress the white "STDBY" keyboard switch to return the ES apparatus to the standby mede.

(14) Place a small dab of sealing compound on the resistar adjustment screws to lock them at thelr new
sellings.
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{15} Remove the watimeter.

(18) Proceed to the next calibration requirement or reassembie the ES apparatus by following lhe
proceduces cantained in paragraph 3-37¢,

h. Micrebipolar output,
(1) Access the calibration 1est points and controls by completing the procedurés contained in paragraph
3-37h.

NOTE
If this is a follow-0n requirement, access to the callbration test points and con-
trofs has been completed.

(2) Connect a watimeter with @ 100-ohm load across the HATTHETER

active pins of the "MICROBIPOLAR™ receptacle (fig 3-48).
(3) Depress the while "READY™ keyboard swilch.

(4) Ouserve the control panel. The following control panel e
actions will automatically occur, @ §
L=

(a) The alarm lone sounds twice.

L MACECRRA AR
(1) The red alarm indicatoer llluminates. T—
(€) The green "READY" indicator illurminates. AGIVE:  AGTIE

PiN PN
1) The three digital d I o1,
o) Thehres:dighal displays showia ™ Figure 3-48. Test clrcuit.

(&) The yellow "MONOPCLAR™ indicator illuminates.
() The "PURE" indicator iluminates.
(5) Depress he white BIPOLAR ™ keyboard swilch.
NOTE
The bipolar mode s required

(6) Set the "MBP POWER" lo 70 walls by depressing the up (A} keyboard switch unlil 70 shows In Ine
left-hand digital display.

(7) Aclivate a bipelar accessory swilch (handswitchingg forceps) P Lo
and observe the waltmeter while adjusting resistor R92 (g 3-49) for 1@-:F .'
70 watls. Release the accessory switeh, C—lio—
. . . TN E
(8) Activate the bipolar accessory switch again and obsérve { rﬂﬁ;:“ﬁ{ =1
the wattmeler while adjusting resistor R88 counterclockwise uniil i ) y = 1
aftects the wattmeter indication. Release the accessory switch, P Y
! 13
(9) Tum the resistor R88 adjusting screw one full fum clock- w3z ®EY
wise,

Figure 3-48. MBP output calibration.
{10} Depress the white "STOBY™ keyboard swilch 1o rehurn the
ES apparatus to the standby maode.

(11) Place a small dab of sealing compound on the resistor adjustinen! screws 16 lock them at their rew
sepings.

(12) Remaove the wattmeter.

(13) Proceed o the next calibratlon requiremen! or reassembie the £S apparalus by follewing the
procedures contained in paragraph 3-37¢.
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Section X. STORING AND SHIPPING PROCEDURES
3-39. General.

a. This section contains the procedures for preparing the ES apparatus for storing and shipping. These

procedures will vary significantly for the mobile cant. accessories, and electrodes depending upon ES apparatus
location.

b, A soft, canvas case is provided for unit-level storage of the mobile cart to both minimize weight and provide
protection. The cart sheives may be used to store the accessories. electrodes, and supplies or another chest
could e used depending upon the desire of each unit,

3-40. Preparation for storing.

a. Shut down the £8 apparatus, if it has been in use, as follows:
(1) Bepress the whita "STDBY” keyboard switch to return the ES apparatus 1o the stanghy mode.

(2) Turn the elactricat power off by pushing the toggle switch, located on the back panel of the ES apparatus,
downward to the "O” symbol.

b, Disconnact the accassories. Set them aside,
4. Disconnect the electrical power cord from the electrical wall receptacie.

d. Remove the two slotted screws and bracket tastening the electrical power cord connectar to the electrical

power input receptacie, localed on the back panel of the ES apparatus, Pull out the connector. Reinstall the
brackel and two slofted screws,

e. Coil the electrical power cord and place it into its storage location within the chest.
. Disconnect the fcotswitch(es) from the back panel of the ES apparatus,
g. Coll the etectrical power cables of the footswitches and place the footswitches into the chest

NOTE

The monopoiar footswitch Is stored in the center bottom comparnment below
the hinged compariment lid.

h. Clean the ES apparatus, the mobite cant, and footswitches by following the procedures contained in
paragraphs 2-23 through 2-25,
i. Unfasten the ES apparatus from the mobile cart by:

(1) Removing the two nylen finger screws from the underside of the adjustable moblle cart top. Stere the
two screws and the two fender washers for future use,

(23 Lifting the £S apparatus from the mobile cart and set it down on its back feet.

{3) Locating the two rubbar feet with integral screws removed during the assembly process, insert the
serews through the rubber grommets (setling on lop of the mobila cart), and install them onto the bottom of the
ES apparatus,

;. Place the ES apparatus into the chest.

X. Place the manuals into the chest.

I Close the hinged lid and lock the five twist-lock fastenars.

m. Clean all accesscries and electredes by folfowing the procedures contained in chapter 2, section VIl

n. Pack the accessories, cable assemblies, electrodes, and supplies, Use the bluse, plastic lip protectors,
clear plastic storage tubes, etlc., 1o protect the items. Set them aside.

o. Pack the mobile carnt as feliows:
(1) Lay the canvas case on the fleor with the inside of the canvas case facing up.
(2) Place the mobile cart on its left side into the case with the casters toward the bottom of the case.
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(3) Place the accessories, electrodes, and supplies into the mobile cart.
(4) Lift and fasten each side of the case to the top using the hook-and-loop straps.

NOTE
The two side and top flap straps should be aligned.
(&) Lift the end flap and fasten it on three sides using the hook-and-loop straps,

NOTE

The two white arrows on the end of the canvas case should be pointing up.
The canvas case can be moved using the long looped carrying straps.

3-41. Preparation for shipping.

a. The chest, with the ES apparatus packed inside, Is suitable for storing or shipping.

b. The mebile can packed in the canvas case must be packed inlo a cardboard canton for long-term storage
and crated for shipping. Notify your uait transporntation point.
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CHAPTER 4

DIRECT SUPPORT AND GENERAL SUPPORT
MAINTENANCE

Section |. GENERAL INFORMATION

4-1. Overview.

Thi_s chapter provides for maintenance that is beyond the capability, capacity, and autharization for unit level
maintenance personnel. The procedures in this chapter will not be attemnpted at the unit level.

4-2. Tools and test equipment,
Common tools and test equipment required for support maintenance of the equlprnent are listed in appendix B,

section |ll. Refer to your unit's MTOE or instaltation table of distribution and allowances (TDA) for autharized
ilems.

4-3. Components of end item and basic issue items.

Companents of end item and basic 1ssue tems are listed in appendix C, sections I and |II,

4-4, Expendable supplies.

Expendable and durable supplies and materials for support maintenance are listed in appendix O, sectian Il

4-5. RHepair parts.

Repair parts reguired for support maintenance are listed in appendix E, section |,

4-6. Special tools.

Special tools required for support maintenance are listed in appendix E, section |1].

Section ll. CIRCUIT DESCRIPTIONS
4-7. General.

a. This secticn will provide a basic operational description of the ES apparatus using a block diagram and a
circuit description of each PGE.

b. The block diagram (fig 4-1) dees not conform exactly to the PCB circultry and is intended only to provida
a basic operational description of the ES apparatus.

¢. This section also centains the ES apparatus interconnection diagram (fig 4-2), illustrations of the PCBs,
and wiring diagrams or schematics of the PCBs.

4-8. ES apparatus operational description.

a. Electrical power flows through the electrical power cord assembly, through the combination power
switch/circuit breaker to two main areas.
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Figure 4-1. Block diagram.
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Figure 4-2. ES apparatus interconnection diagram.
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{1} The first area is the low voltage transformer which has two secondary windings. One of these windings
feeds a full-wave bridge cectifier with filtered output which is supplied to the +12 VDC requlator. The second
winging (s rectified, tiltered, and supplied 1o the +5 VOC regulator. Both of these regulators (+12 VDC and +5
VDC) are linear pass devices physically focated on the low voltage heat sink assembly. The regulated voltages
are routed to all PCBs through nibbon cables to powaer all low voltage devices.

(2) Tha second area :s the high voltage (HV) bridge rectifier and the voltage doubles. This unregulated
HVDC is used as the supply for the variable HV switch mede power supply and measures approximately +310
VDC of nominal input power,

b. The regulated HV supply consists of seven majer parts. The cntical saction of the HV supply is an integrated
cireut (IC) referred 1o as a pulse width moduiator (PWM). The PWM is designed to opetate at 80 kHz. A control vcllage
proporional 10 the desired outpul wattage of the ES apparatus is supplied to the PWM. The PWM is isolated from the
AC electtical supply and power devices by a pair of pulse ransformers. The metal oxide semi-conductor field-effect
transistor (MOSFET) bridge rectilier consists of four power MOSFETs coupled with the power supply eutput
ransformer The output of this transformer is rectified, liltered, and used to drive the RF cutput stage. A gortion of this
voitage Is also fed back to the PWM and compared to the control voltage. Any error between the control voltage and
the feedback voltage will cause a preportional changs in puise width by the PWM. In the event of high current, the
cutput of the PWM s interrupted which limits the maximum cutput current,

¢. The ES apparatus can be activated by aither monopolar of bipolar footswitches or by using a handswitching
accesscry in one of he three raceptacles. All of the signals for activating the ES apparatus are isolated by
ransformer coupled DC to DC converters and optoisolators. The activating signals from the optoisoiaters are
uecoded by a cuslem decoder and fed to one of the micraprocessor's (CPU's) Input multiplexers where final
action to determine exaclly what mede and which output is to be anablad.

d. Mode selection and wattage are set threugh the monopolar and bipolar keyboards. When a keyboard
switch is depressed, signals are sent to the input multiplexer, then to the CPU. The signals, decoded by the CPU,
then address the output multiplexer which in lurn activates the appropriata mode Indicators and digital displays
through the display drivers.

e. The RBF power of the ES a2pparatus is set by the CPU which determines the wattage set point and genetates
a DC control voltage through the digltal to analog converter. This voltage is fed to the mode multiplexer and scale
adjust circitry where the control voltage is calibrated for each individual mode of operation. The scaling moditier
serves 10 reduce open circuit voitage during use of bigolar electrosugery, Then the control veltage goes 1o the
PWM 1o create the proper HY power supply veoltage for the selecled wattage,

f. The CPU sends signals to the output multiplexer, when the ES apparatus receptacles are activated, and
nen ta the mede salactor logic 1o onable the correct pulse genaration. This puise series nrns the RF drive
transisters on and off at the cormrect rate for the selected mode of operation. The correct routing of the cutput
power is also selected by the CPU and its output multipiexer by enabling the correct cutput refays. These relays
cgirect the output power 10 the activated receptacle.

g. The two cperaling modes of the alarm circuitry are single and dual pad mades. In the single pad mode,
the RF curren! is used to detect cable 10 pad continuity. An alarm tone socunds In this mode enly if imgedance
exceeds a preset hardware limit. The alarms are created by signals sent to the CPU’s Input mulliplexer wnere
thay are decoded. The CPU sends the necessary signals to the output multiplexer 1o activate the alarm indicator
and alarm tone. In the dual pad mode, the patient return slectrode, attached 1o the ES apparatus, is used 1o
getect the pad to patient resistance. This is accomplished by sending a small RF current trom one pad 1o the
other pad through the patient. The detection circuilty convens the RF current into a DC voitage. This voltage (s
then oirected o an analeg 1o digital converter where it is analyzed by the CPU.

NOTE
Dual pad patient retum electtodes are not furnished with the ES apparatus.
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4-9. Bipolar display PCB.

a. The bipolar display PCB Is used as the digital display for waits and to illuminate the bipolar indicator. The

signals for the display are derived from the multiplexed display driver on the MD/C PCB and the signals for the
indicator are derived from the RF circuitry.

. An audible tone device is alsc incorporated onto this PCB. The frequency selscter for the tone is
accomplished by circuitry on the MD/C PC8, The mode indicator tone volume is controlled by a potentiometer

mounted on the back panel of the ES apparatus. In the event of an alarm condition, the volume potentiometer is
bypassed and a full volume tone is sounded.

¢. The BD PCB is illustrated in figure 4-8 and the schematic diagram for the BD PCB is shown in figure 4-4.
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Figure 4-4. Bipolar display PCB schematic.
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4-10. Power supply/RF PCB.

a. Power sugply.

(1) The powar supply is an off-ine DC to DC switching converter operating at 80 kHz. Input switching is supplied
by a voltage doubler, two hold-up capacitors, and four power field effect transistors (FETs) in a bridge configuration,
The FETs drive the power transtormer (T3) primary at 320 Vp and varying duty cycies, The power transformer rectified
secondary voltage is filtered by a 0.75 mH inductor and two 15 uF capacitors which convert a constant amplitude
variable duty cycie input fo a variable DC output. The duty cycle is controlled by a 3526 IC regulator with emitter
followers to drive transformers T1 and T2 which switch the power FETs. The IC contains a sawicoth oscillator, pulse
steering legic, and a comparator. The error voltage on pin 1 varies from +G.5 to +3.5 volts 1o change the output duty
cycle. The power transiormer has snubber netwarks to limit voltage spikes.

(2) The power supply control uses an operational amplifier (Op Amp) within the 3528 IC to amplify the
difference between a teedback fraction of the DC output and a reference voitage. The reference voltage is
generated by the CPU and scaled as the square root of the front panel wattage setting. There is a DC cusrent
limit implemented with a comparator and pulse stretcher. The pulse stretcher shuts down the power supply's
contrel 1C for about 0,33 second and then soft starts the supply. A resistor-capaciter (R-C) network on pin 7 of
the 3326 IC provides power on reset.

(3) Low voitage supplies of +12 VDC and +5 VDC are regulated with 3-pin |Cs. The rough DC Is generated
by a transformer, rectifier. and capaciter circuit. There are no low voltage adjustments.

CAUTION

The power FETs and other components of the supply heat sink are at electri-
cal power source potential, Use extrame caution when servicing this circuitry.

b. RF cutput.

(1) This circuitry amplifies the CPU on/off signals to the level required by the front panel wattage seftings.
Current imiting and peak voltage limiting circuits prevent damage under extreme [oad cenditions, Varying the
supply voltage centrols pewer. Beth DC supply and RF current limit levels are calibrated for each mode (CUT,
COAG, BLEND 2. and BIFOLAR). The output tuning and transformer windings ratio is different for CUT and
COAG waveforms and is selacted by a relay. Eight power FETs act as RF switching elements. A current sampling
resistor at the source provides input to a current limiting circuit. The gate drive is at a +12 VDC. The drains have
dicdes in serigs to allow the RF output transformer primacy voltage to swing negative in COAG mede. The CUT
mode waveform drive is a 50 percent cycle with a 1us on time period. The COAG mode drive waveform is
generated by turning on the FETs for 2 us every 32 ps.

(2) RF control uses a set-reset flip-flop toggling at 5C0 kHz in CUT mode. The flip-fiop is set by the wm
on (TON) signal which turns on the cutput FETs. The flip-flop is cleared by the turn off (TOFF) signal or by a
current limit pulse from the LM306 comparator. The current limit reference to turn the IC on is supplied by the
CPU and varies as the square root of power with an offset at low powers. When peak voltage limiting oceurs, the
reference voltage to the LM308 comparator is reduced to lower the output putse width. At high load impedances,
a one-shot is triggered by transformer primary voltages below -100 VOC. This one-shot turns on a FET to load
the output and reduce high frequency risk currents.

(3) The FET output is refatively low impedance and its voltage compliance is limited by the choice of DC
power supply voitage as the power control resembles a constant voltage source. Below a 300-ohm joad, the
current limit circuitry enforces a constant current characteristic. A peak detector and comparator provide RF
indicator control, The bipelar control adds an Op Amp 10 the power supply feedback path. This amplifies the
difference between the RF output peak voltage and the power supply set point voltage. The difference is added
with the feadback supply voltage by injecting current into the feedback divider to reduce the supply under high
impedance load conditions. Current injection is enabled only in the bipolar mode.

(4) All eight output FETs must be the same type, Check current matching in COAG mode by clipping a
current transformer arcund the 0.2-ohm resistors.

(8) The PSRF PCR is illustrated in figure 4-5 and the schemalic diagram for the PCB is contained in
figures 4-6 and 4-7,
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4-11. Moncpolar display/control PCB.

& This PCB has two major functions. The first is to be the main control element and the second Is 1o be the
interface belween user inputs and the ES apparatus.

(1_) The first fungtion involves the CPU generating the proper RF drive for each selected mode,
calculahng_and generating the power supply control voltage, calculating and generating the RF output slage
current limit, and performing alarm monitering when the ES apparatus is not aclivated.

{2) The second function involves the CPU receiving all keyboard switch signals from the front panel
and performing the proper functional response (e.g., changing the digital display watts, changing CUT made
indicators, ote.). The CPU also processes ali keyboard switch signals, after decoding by the interface PCB,
and performs the proper algorithm to initiate the desired RF ocutput.

5. The main controf element on the CPU is an 8749 single-chip microprocessor with 2k of on-board
erasable, programmable, read-only memory (EPROM), This chip, with its host of dedicated peripherals,
performs the functional responses required of the CPU, The actual software program within the 8749 carries
the brunt of the performance requirements of the CPLJ.

¢. The major display requirements of the CPU are parformed using an Intersil display muitiplexer (U3).
This device is a universal eight-digit light emitting diode (LED) driver system. Internally, it contains ail the
circuitry necessary to interface a CPU to a LED display. Included on the chip is an 8 x 8 static memory
array with storage for the displayed information, seven segment decoders. all the multiplex scan circuitry,
and the high power digit and segment drivers. Consequently, the CPU |s able to write the display
information to this chip In binary ceded decimal (BCD) system format and the display multiplexer completes
the process. This stand-alone feature is used for aimost ail of the required display systems. The RF walts
indicators and the alarm and remote switch indicators are individually activated by the CPU port lines.
However, the ICM7218C is not capable of activating the mode indicators with sufficient power to make
them fully visible through the translucent windows. To overcome this deficiency, segment H, the decimali
point drive output of the ICM7218C, Is individuaily gated with each of the elight digit drives 1o externally
multiplex the mode Indicator information. The resultant mods Indicator drives are current boosted by U14,
an ULN2B03A, to drive the display LEDs. The external multiplexing is accomplished by U15 and U28.

d. Two digit drive lines and seven segment drive lines are bussed from the CPU to the BD PCB 1o conteol
the bipolar display seven segment digits.

a. The alarm and remote indicators are not contrelled by the ICM7218C. Individual CPU port lines are
assigned to these two displays. Pins 12 and 16 activate these LED displays. The pull-up resistors (R14 and
R17) are required to ensure that the outputs of the open collector driver pull high when Its inputs are low.
An additional circuit in parallel with the alarm LED is transistor Q1, which is turned on when the alarm indicator
is illuminated. This transistor shorts out the volume control potentiomeler and allows the alarm tone o be
sounded at full volume.

[ The alarm tone frequency and iis activation are both controlled by port linss (pins 10 and 11) of the
8749 microprocessor. These two control lines activate an onfoff analog gate which controls the speaker and
a second analog gatle which increases the capacitance of a one-gate oscillator, The one-gate oscillater, a
part of U7, is a typical R-C circult. However, several additions are added lo clarify the actual tone cutput. A
farge R-C filter (R21 and C8) is incorporated In the power input to U7 1o completely eliminate all AC noise,
that would be transmitted as amplitude and frequency modulation, superimpoesed on the oscillator output 1o
the speaker causing a warbling effect, Components R31 and CR3 are added to change the duty cycle of the
oscillator to fine tune the final tone output. The output of the oscillator is current boosted by a pair of drivers
in U1. The resistor R1 in series with the speaker limits the maximum tone output.

g. The RF indicators are the only other elements not controlled by the display driver, Each of these
indicators is controlled by an assigned port line of the CPU. The port line s current boosted by an opan
cellector driver in U1, The Indicators are further controlled by transistor Q3. This transistor must be on for
the RF indicators to be illuminated. Transistor Q3 can be turned on through—

(1) an assigned port line (pin 13) when the ES apparatus is activatad and the self-test is automatically
completed, or

(2) the RF detection line from the PSRF PCB generates an RF outpuit,

4-10
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h. The B749 microprocessor interacts directly with the ICM7218C on the CPU's data bus. For the CPU 1o
be able to communicate with its peripherals, chip selects must be generated external to the GPU to activate
the peripheral which is either “written to” or “read from." The falling edge of the address latch enable {ALE) line
on the CPU Indicates that a valid address Is present on the data bus. A 7418374, octal D-type latch (LU), is used
1o decode the address information into chip select signals to activate peripherals. The latch signal is only enabled
it external memeory is being addressed. This is decoded whenever either the read or write outputs of tha CPU
are activated by gaing low. The two signals are true negative. U22 performs the NOR function. B2 Is used to shift
the read enable for the address deccder to ensure that the decoded chip select remains valid during the CPU
“read from” on the data bus, A low on an address line, the oulput of U6, is used as a chip select. Conseguentiy,

to ensure that only one peripheral is addressed at the same time, all external memory locaticns have addresses
with all bits high except one.

i. There are eight memeory locations. Three are read only and five are write only memories.

NOTE
One of the write-only memories has previcusly been described.

(1) The three read locations are used to enter the 22 user inpuls. Front panel keyboard switch inputs
number 14 and the remaining 8 are decoded activation inputs. The signals are divided into activaticn inputs,
mode salaction, and power Lp (A) and down (V) keyboard switches. Each signal is separately addressabla.
Intergrated circuits U16, U23, and U24 are used {o buffer these read signals onto the CPU data bus. These
devices are 74L.5240s, octal-inverting data bus drivers, with tri-state output capability. The ¢chip selscts, genarate
by U6 10 contral the output enatle of these devices, places them on the CPU data bus.

(2) Two eight-bit digital-to-analog converters (dacs) are on the data bus. They are conligured as wrile-only
devices. Cne of these ICs (U26) is used to generate the power supply conlral voltage (ECON) and the cther IC
(U28) is usad lo generate tha RF current limit analog veltage ( ICON). The outputs of the two dacs are inverted,
amplified with a gain of one, inverted again, and amplified again with a gain of two to provide the fipal cutput
analog signals with a range of 0 to +5 VDC. The amplitiers are ali centained in a quadruple operational ampiitier
(Quad Op Amp) chip {U27). Vatious capacitors {C29, C41, elc.) are used to limit itterferance,

(3) The fourth write cnly location is dedicated to U3, an eight-bit paraliel, in-series cut-shilt ragistar
(74LS165). This cutput is used 1o gate the principal RF clock frequency 1o generate the final RF drive
wave shape.

(4) The final write iccation is a 74LS375 (U1 7) which is an cctal, D-type latch used in the activation circuitry.

I A B748 crystal is used to generate the 6 MHz clock requirement. The output |s Inverted 10 drive the
clock inputs for the CPU.

x. The write pulse generated by the CPU is not able to meet all of the timing requirements of the
various peripherai circuits, Consequeantly, U13 Is used to phase shift and shorten the pulse width with
respect 1c ALE. The cutput of U13 is internally programmed to be 2 MHz. The resultant output is then OR
gated with various geripheral chip select lines to generate the required write pulses for these circuits.

. For BF activation and deactivation drive generation, U28 is used to divide the crystal frequency
from 6 MHz to 50C kHz. One half of U2 is canfigured as a toggie flip-flop to further divide the clock
to 250 kHz. The two analog gates of U10 are used to select the onfoff drive frequency of the RF
drive pulse series. The selection is controtled by CPU port line P15, The clock is then steered to a
three-input AND gate (U11) dedicated to RF TON and drive. RF TOFF is the inversion of RF TON, The
clock is AND gated with the serial cutput of the shift register (U5), R-C circuit (R35, C29) is used
to account for timing skews on the clock generation circuitry. R-C circuit {R36, C8) is required to
stop RF interlerence from entering the shift register. The cutput signal of the AND gates are the drive
pulses. Since the eight-bit shift register is cyclically loading itself while data is being shifted out,
the drive train frequency of modulation is 250/8 = 31.25 kHz. To avoid RF interference problems
with the CPU when the ES apparatus is activated, the CPU shuts itself off by setting the llip-flop in
U9. This is clocked at power up lo allow the CPU {o operate. Two things can reset this Hip-flop, One
is an alarm condition and the other is a change in mode of operation. The energy (Q) output of this
flip-fiop is the third input to the enable AND gate for RF drive. Consequently, drive series. and therefore
AF, are only generated when the CPU is shut off.

4-11
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m. The 8748 microprocesscr is shut down by pulling the input single step line to ground. When this occurs.
ALE is no longer generated and the lower nibble of part 2 Is cenfigured to show the upper nibbie of the CRU
address. To keap the CPU inputfoutput (I/O) constant when the CPU is shut down, IC U4, a 74LS374, is used
to lateh port 2 information. When ALE |s halted, the ¢hip has latched the last port 2 I/O centiguration.
Therefore, the CPU activating circultry must detect several unique conditions as follows:

(1) No ingut(s),
(2) A change of input.
{3} An alarm conditlen.

n. An alarm condlticn is detected on the interface PCB and is an input lina to the CPU. Transistor Q4
Is requirad to ignore the alarm fault line when the unitis in bipolar mode. JC U20 Is used to detect when
no Inputs are occuring. IC U17, In combination with IC U18 and IC U19, detects an input change. This is
accomplished by the CPU writing to IC U17, a 74L8374, the current input configuration. The two-bit
magnitude comparators constantly compare this input configuraticn to the deceded outputs from the
intertace FCB. If the two signals are not the same, pin 6 of JC U19 will go low with R-C circuit (R23, C13)
providing time delay and moderate RF filtering to this line. This signal is then gated with the normally
apen laput signal from IC U20 and the fault line from the intarface PCB to genserate the reset signal for
the CPU single-step (lip-flop,

0. This alarm circuit assembly 18 mounted vertically at the front panel shield. It contains the patient
circuit ES apparatus functions of Input, cutput receptacle selection, and patient return electrode moni-
tering. This assembly has isolated high voltage and patient connectad circuitry,

2. Input circuits comprise an jsolated power source, comparators to detect kayocard switch closure,
and ogtical couplars. The power source is two {lyback converters and two toroid transformers. The
handswitch circulits use three comparaters to datact active to CUT, active to COAG, CUT te¢ COAG, and
actlve 1o CUT 10 COAG cennections. These codes tor CUT and COAG Increase and decrease power,
The remaining Input circuils simpely have resistors in series with opto-couplers to limit current. There are
four isclated circuits, each with its own transformer winding for powar,

q. The ES apparatus has three possible RF output receptacies. Salaction of a receptacle Is accom-
plished by a single pole, normally open, high voltage retay. The CPU turns on the relays using bipofar
drivers on the interface PCB. A CPU controtled delay between relay closure and initiation of RF drive
reduces relay cantact wear. High voltage capacitors (0.0047 uF) in series with the BF cutput and return
provides the primary patient protection against slectroccution.

r. The fault circuitry measures the pad-to-pad resistance of dual-pad patient raturn electrodes (not
furnished with the ES agparatus) or the wiring resistance of single-pad patien! return electrodes. A
micca-swilch in the connectar is opened for dual-pad patient return elactrodes and selects the appropriate
alarm signal paths. Resistance is measured as the load on a \ransformer secandary. The secondary is
rescnated by two 0.22 F capacitors and the reflectad primary load is sensed by a synchronous cetector.
Four clocked complementary metal oxide semi-conducter (CMOS) swilches pearform synchronous detection.
The oscillator is tuned 1o the transtormer by a potentiometer. The detectar autput is amplified and Input
1o four comparators. Three comparators are used for dual-pad patiemt raturn electrodes. The fourth
comparator providaes a hard-wired alarm limit at 20 ohms,

s. PCB illustrations and schematics are provided as foilows:
(1) Monopolar display/centrol PCB — llgure 4-8.
(2) Monopolar display/control PCB schematics — tigures 4-8 and 4-10.
(3) Intertace PCB — figure 4-11.
{4) Interface PCB schematic — figure 4-12.
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Figure 4-8. Monopolar display/control PCB.
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Figure 4-8. Monopolar display/control PCB schematlic.
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Section lll. MAJOR ASSEMBLY, PCB, AND COMPONENT
LOCATIONS/INTERCONNECTIONS

4-12. General.

This section uses pictonals to illustrate the location and interconnections of assemblies, PCBs, and majer
compenants. Their locations are depicted In figure 4-13.

vOL LOW VOLTAGE
CONT%%E TRANSFORMER FOOTSWITCH
CONNECTOR

' 7 i POWER SUPPLY/
(AL B s | _~IRFOUTRUT PcB

QNOFF SWITCH
CIRCUIT BREAKER

RF QUTPUT
HEAT SINK

HIGH VOLTAGE 1
POWER SUPPLY
HEAT SINK

" e ¥

g ! P o
/ PN HIGH VOLTAGE
= CLAMP HEAT SINK
1 o
b

LOW VOLTAGE
POWER SUPPLY
HEAT SINK

INTERFACE PCB

MONOPOLAR
DISPLAY/CCNTROL
PCB

BIPOLAR MONOPOLAR
KEYBOARD KEYBOARD

Figure 4-13. Assembly, PCB, and component locatlons.
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4-13. Cabling/wiring interconnections.
a. Cablingfwiring interconneciions with electronic piug (P) and jack (J) connectors are identified in figures 4-14
and 4-15.

b, Call-outs associated with each set of connectors (fig 4-14 and fig 4-15) are used to identify their pin
functions identified in tabla 4-1.

e,

@)
s ®
o @
i

heii ]

19 P17 PHice

J4 T

Figure 4-14. Cable connectors - view 1.
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Figure 4-15. Cable connectors - view 2.
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Table 4-1, Connector pin functions.

CABLE CONNECTCRS - VIEW 1
CALL.CUT NO. JACKIPLUG NC. PIN FUNCTION

1

J322/P322

J320/P320

JEOOMREcH

J201/P801

J202/P702

J203/P1103

J304/F204

J305/P205

Ji1g/P1118
JA1g/P111G

JU17IP1 1Y
J208/P1108
J316/P1118

WM~ R = Ry = RN o

LR~ MO oM

8y -

o~ b WD --

el Bl e e

—
-0

ek
W

RF output heat sink
RF output hoat sink

Q5 drain
HV clamp restisior

hangswitch achive
handswitch "COAG™
handswitch “CUT*

acCeSSory nove
accossory "COAGT
accesscry "CUT®

bipolar out |
bigolar swach
bigelar out 2

slarm switcn 1
aiarm swilch 2
e CONNBCUon
no cennectian
afarm relurn
alarm return 2

monopalar RF
no connecticn
RF taturn

bipelar RF ¢
bipolar RF 2

digit 1

digit 2
segment A
segment B
segmont C
segment D
segment £
segmant F
segmant G
bipalac up
bipolar down
famp drivo
bipolar power
spaakar t
spoaker |
spoakar 2
speaker 2
shiaid

digital ground
digital ground

digital ground
digital greund
+5 VDO

+5 VRO
+12VDC
+12VDC

S VDS
analog ground
ECON voltage
ICON voltage
atarm faull

RF sonse

No CoONNGELIon
no connection
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Table 2-1, Connector pin functions - continued,

15 volume
6 volume
17 e cenasction
18 no conneciion
9 bipolar onable
20 "CUT™ enabla
21 "COAG® enable
22 "BLEND" enable
23 ipolar ralay
24 handswitch relay
25 accessory relay
26 “CUT" relay
27 alarm puilse widlh
28 g sonnachon
29 handswileh "CUT™
30 handswilch "COAG"
31 handswilch upfdown
32 aceessory switch “CUT™
33 acoossory switch “COAG™
a4 iociswilch "CLT™
35 fontswilch "COAG™
36 pipoiar footswilch
37 nd connaction
38 ng ConNneclcn
33 on
40 oft
a JA05/P300 1 +5 VDC [lter capacitor
2 +12 VOC filter capacitor
3 low veltage retum
4 *12VDC
g +5VOC
9 J32311P3z3 1 AF ouiput heat sink
2 AF output hea! sink
0 J3opr1n 1 high voltage DC sourca
2 high voitage DC source
3 high veltage DC snubber
4 high voltage DC raturn
5 high vciiage DC pesition
1 J314Pany 1 ling high
2 iing low
3 line transformor
4 no connaction
S ling snubbar
5 ne gennecton
12 S22 1 AC neulal
2 no connectlon
12 JATPI113 1 AC 120 volts
2 no connection
3 no connection
CABLE CONNECTORS - VIEW 2
3 J4z23P521 i shield
2 digitaj ground
3 “BIPOLAR” up swilch
4 “BIPOLAR" down swilch
2 J120/F620 i shiold
2 digital ground
3 “PURE” "CUT™ swilch
4 BLEND §~ awlich
5 “BLEND 27 awalch
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Table 2-1. Connector pin functions - conlinued,

) "BLEND 3" swiltch

7 CUT up swach

8 CUT” down switch

9 "STANDBY™ switch

10 BIPCLAR™ "FCOTSWITCH"

i1 "READY™ swilch

V2 MONOPOLART FCOTSWITCH"
13 “COAG™ up #witch

14 COAG" down switch

monopolar loolawitch CTUT™ D
momapoiar Iootswiteh "COAG™ A
monepalar lootswitch cammen C
bipalar tootswitch commen G
bipotar foctswilch dosicata A
foolswitch ground B

«12VDC
velumae control
sheekd ground

3 J208/P1 106

4 J3GP1116

5 BRIETISIRS I 5 VDC unroguiatod in
5 VOO retum
12 VDG untogulated In

12 VOC unregulated retwrn

Section IV. TROUBLESHOOTING

bR == LR - 00 LW R -

4-14. General.

a. This section contains troubleshooting procedures for the ES apparatus that supplement the procedures
provided in chapter 3, section VII.

b. This sectien alsc contains oscilloscope waveforms for monopolar mode outputs of the ES apparatus as
well as ather vollage and current waveforms (fig 4-16 threugh ftig 4-19).

EECE EEAm R
mm T -“..i...i

Nllll lI

seecshme [RLfMMfCe “E foamas
0 e IIII I= = NN

CUT & 300 W COAGE 120W BLEND | @ 250W

--E'---H' EERmEmEREN

E'wm!ﬂ@--m

ERNAEES
EED AR AN l‘
Sl h

BLEND 2 G 200 W BLEND Y @ 1SOW
LOW VOLTAGE COAL & %O W

ALL WAVEFORMS SEEN ACROSS A 300 OHM LOAD
HORIZONTAL SENSITIVITY = 10 psicm
VERTICAL SENS{TIVITY = 300 Vien

Figure 4-16. Monopolar output wavelforms.
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TOP? VERTICAL « 100 V/DIV
BOTTOM VERTICAL = | A/DIV
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Figure 4-17. Output FET voltage and current waveforms.

COAG BLEND 3

TOP TRACE - TON
BOTTOM TRACE - TOFF

TOP TRACE - TON
BLEND TRACE - TOFF

YERTICAL = 10 ¥/DIV
HORUZONTAL = 5 ug/DIV

Figtire 4-18, RF output FET gate drive waveforms at Q18 and Q19 drains.

= 13 1 g S L B R
_ o -.=. QI - 8 GATES
U7, TIN 16 HEEE A
ealunfe] AN
_ E!' .!‘I l M' == U3, PIN 7, RF CURRENT
CURRENT IN L2 .-‘m“h. T [ | LIMIT CONTROL
EEEEEEEENEE
TOP VERTICAL = 10 V/DIV TOP YERTICAL - 10 V/DIV
BOTTOM VERTICAL = 10 VIDIV BOTTOM VERTICAL = 10 ¥/DIV
HORIZONTAL = 10 jis/DIV HORIZONTAL = 0.5 nsiDiV

Figure 4-19. Power supply and RF current limit waveforms.

4-15. DS/GS troubleshooting procedures.

a, Perform the Initial start-up procedures (para 2-2).
b. Pull the electrical power toggle switch, located on the back panel of the ES apparatus, up to the
¢. Observe the control panel. The following control panel actions will automatically cccur (fig 4-20 and fig 4-21).
(1) An audible tone momentarily sounds.
(2) The three digital displays show “8"s.
(3) All 13 indicators illuminate.

5

symbol.
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SRIPUATA AUCSULE TOME 1Ll UMERATED INTACAYCA §

/\ %)

Figure 4-20. Seif-test displays. Figure 4-21, Self-test illuminated indicators.

NOTE

If you did not verily all of the above actions. push the electiical power toggle
switch back down to the "O” symbol and then pull it upward again to the |”

symboel,
The ES apparatus automatically switches to the "STDBY" mede alter Sto 7
seconds.
TELLOW 37AMDAY
IW\?“

d. Continue 1o observe the conteol panel, The following control pang)
actions will automatically oceur (fig 4-22).

(1) The three digital disptays show " - -."
(2) The yetiow “STDBY" Indicator Hluminates.

=

THOITAL
o. If the self-tast fails. fcllow troubleshooting table 4-2 balow and e
perform the specified actions. Figure 4-22. Standby mode.

Tabie 4-2. DS/GS sell-test roubleshealing.

SYMPTOM

POSSIBLE CAUSE
CORRECTIVE MAINTENANCE

SELF-TEST MOUDE FAILS TO START WHEN ES APPARATUS IS FOWERED UP,

Elgctnenl powor 1s nat connesled.
Cannaect gloctiieal powor,

Back panal fuga 13 defectve.
Roplace back pansi fuse,

Low voltage powar a: J30A, min 4 s net +12 VOC 20.02 ¥ and J3CD, pin 6 12 pot -5 VOO 0,028 V.,
Replacs PSRF rasistors andfor capacitors.

Millunctioning peavar suppiy transfarmers.
Repince ltansformaers,

Brdge rectiliers on low voltage. Haal sink defective.
Roepince heat sink.

QOscillator Y1 oa MDJC PCB not spacating af 6 MHz.
Regair or exchange PCEB.
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1. i the ES apparatus does not activate in PURE CUT mode set at 150 watts, foflow troubleshooting table 4-3 and
perform the specified actions,

Table 4-3. PURE CUT troubleshooting.

SYMPTOM
POSSIBLE CAUSE
CORRECTIVE MAINTENANCE
NO OUTPUT IS GENERATED IN PURE CUT MODE SET AT 150 WATTS.

PURE CUT is not activated.
Ropair or exchange PSRF PCB.
Accessory cutput does not show 150 walls,
Hepalr or exghange PSAF PCB ot connoctor.
Fuse F1 on PSAF PCB doos not have conlinuity.
RAoplace fuse.
Dofoctive transisiors G268 through Q29 on PSAF FCB.
Roplnco ttansistors.
Transtormers T1 and TZ not at 40 kHz.
Ruplsce ransformar(s).
No ramping C vollage at capacaors C36 and C37 on PSRF PCB wnen keyboard s activated.
fieplaco defacuve companents,
Diodes CAY through CRS defoctiva on PSR PCB.
Raplace delectivo dicdes,
AF output FETS QY through Q9 on PSAF PGB ore shon circuited.
Ropiaca delectve FETS.
Ovar cutrent citcull is Iatchad on PSRF PCE.
Check ECON voitage at pin 1, IC U7, Replace dotective circuit companants,
No vallage at tansformar TP3 on MO/C PCB.
Reaplaco main ribbon cable assembly,
No veltage prosent at IC U27 on MDIC FCB.
Replace delaclive circuit componeants.
No 80 kHz signal on pin 12 and gin 16, IC U7,
Ropiace defactive circuit comganents.
No 40 kHz signal on pin 13 and pin 16, 1C U7.

Roplace defoctiva clrciut components,

g. |f the ES apparatus doses not activate in CUT, COAG, or BIPOLAR modes when using & monopolar
footswitch, follow troubleshooting table 4-4 and perform the specified actions.
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Table 4-3. Monopolar faotawiich mode troubloshooting,

SYMPTCOM

POSSIBLE CAUSE
CORRECTIVE MAINTENANCE
UNIT DOES NOT ACTIVATE FOOTSWITCHING QUTPUT IN CUT, COAG, OR BIPOLAR WITH FOOTSWITCH,

Footswitch assombly deas not show conlinuity.

Rapait feolswitch assembly.
Capaciter C230 on Interface PCB not at «10 YOC.

Chack transformer T202, dicde CR 204, or dicdo CR 214 for shorting and repiase s tequitad.
Dptoisolators OPTT through OPT 7 have an emator tumes on.

Troubleshoo! clrcultry and replaco detectve oploisciator(s) o cucut componants.

h. If the ES apparatus does nat activate in the CUT or COAG modes when using a handswitching accessory,
follow troubleshooting table 4-5 and perform the specified action.

Table 4-5. Monopelar handswitch mode troubleshooting.

SYMPTOM
POSSIBLE CAUSE
CORRECTIVE MAINTENANCE
UNIT DOES NOT ACTIVATE HANDSWITCHING OUTPUT IN CUT OR COAG WITH HANDSWITCH,

Handswiching accessory does not have continuity,
Repiaco handswiching occostory.
Capacao! G219 on imerface PUB not al «10 VDC.

Check 1or 100 kHz signal et ranstormor TPS, check for shorling of transfarmer T202, transistor Q4, or dicday
CR204 and CR214 on 'nterlace PCB. Roplace defectve ciicuil camponanis.

Oplosoiators OPT4S thtough QFTS on the intarface PCH are not furned on.

Rapiace delactive clicuit components,

i, If the ES agparatus does not activate when using the handswitching forceps. follow troubleshooting 1able
4-6 and parform the specifiad aclicns.

Table 4-6. Handswilching lorcopa (lpolar) troubleshooting.

SYMPTOM

POSSIBLE CAUSE
CORRECTIVE MAINTENANCE

UNIT DOES NOT ACTIVATE WITH HANDSWITCHING FORCERS

Bipelar forcops nnd cord do net show continuity,
Roplace card and lorcops.
Gapacitor ©218 on intaface PCH not at »10 VDG,

Chock anslarmer T2, ttansistor Q4, of dledes CR215 ana CR216 for shotting on Iha interfaco PCE
Roplace gotective circuit components,

OCptoisolator QPTJ o intedace PCB aot turnad on.

Ropiace delective circuit compononts.
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J- if the alarm either does not operate or it operates continuously, follew troubleshooting table 4-7 and perform
the specified actlons.

Table 4-7, Alarm troubieshooting.

SYMPTOM

POSSIBLE CAUSE
CORRECTIVE MAINTENANCE
NQ ALARM OR CONSTANT ALAAM,

¥Whon tha powar i3 off and tho patient rolurn elecuoda is disconnoctod, J203, pin § or § does not show continuty.
Raplace pationt receptacio.
When a moeda uging a pattont roturn elactrodo is activaied, thers ts on ogen circuit at J203, pin 5o B
Replaca patlent racaptaclo.
Tranatormor TR3 on interface PCE does nol hava +2.19 o +4.89 VDG,
Replace transiormo:
117, pin 11 1o J208, pln 11 is not slecironically continuous,
Ropince rnain ribbon cable nssombty,

J17, pin 11 on MDIC PCB doos no! have +2.19 10 +4 83 VDO,
Haplagce main tibbon cable.

k. Push the electrical power toggle switch, located on the back panel of the ES apparatus, to the “0” symbal.
Section V. REPAIR PROCEDURES
4-16. General.

a. Procedures {or disassembly; replacement of assemblies, PCBs, and major components; and the sub-
sequent reassemoly containad inn chapter 3, section VIl are also applicable to DS and GS lavel maintenance
operations.

b, This section centains repair procedures applicable only 1o OS and GS level maintenance opeérations.
c. lllusrations showing major assembly, PCB, and component locations are provided in figuce 4-23,

4-17. Heat sink assemblies (fig 4-24 through fig 4-27).

a. Disassembly.

(1) Verily that the electrical power toggle switch, located an the back panel af the ES apparatus, Is at the
"0" symbal. Also verify that the elsctrical power card |8 disconnected from the electrical receptacie.

{2) Remove 1he four slotted screws and lockwashers fastening the top cover of the ES apparatus. Set
them aside.

(3) Remove the top cover by gently rocking it back and forth while simuitaneously pulling It upward. Set it
aside,

(4) Remova the slottad screws fastening the two plastic cable clamps to the plastic electronics cover.
(5) R2move the four slottexd screws fastening the plastic electronics cover ta the heat sinks, Sat them aside,
(8) Pull the plastic electronics cover out to the side below the cable assemblies. Set i1 aside.
(7) Disconnect the following electronic plugs. (Refer back to figures 4-14 and 4-15))
(a) PEO0 from J200
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Figure 4-23. Assembly, PCB, and component locations.

{b) P8C1 from J201
(c) P702 from J202
(d) P1103 from J203
(@) P1114 from J314
(fy P1106 from J206
(g) P1115 from J315
{h) P2C4 from J304
(i) P208 from J305
(i) P1116 from J316
(k) P1108 from J208
() P1113 from J313
{m) P1112from J312
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Figure 4-24. Heal sink assembly, power supply. Figure 4-25. Heat sink assembly, low voltage PS.

SPARE FUSE

ey
—————— A0

1§88 [ EE BB M

Flgure 4-26. Heal sink assembly, RF oulput. Figure 4-27. Heat sink assembly, electronic ¢lamp.

{8) Remove the two slotted screws fastening the interface assembly to the base assembly. Set them aside.

NOTE
Removal of the screw from the right-hand side of the interface assembly will
free the short green/yellow electrical ground wire assembly. Set it aside.
(9) Remove the interface assembly from the base assembly, Set it aside.

(10) Remove the six slotted screws and five insulating plastic washers fastening the PSRF PCB to the
bHase assembply,

NOTE

The sloited mounting screw located in the left-hand front position uses a
crimped metal lockwasher ta connect the PCB o the base assembly for an
etectrical ground.

(11) Lift out the PSRF PCB using extreme caution and place it upside down.

{12) Disconnect the elactronic plug(s), identified in figures 4-24 through 4-27, from the specific heat sink{(s)
you need to remove.

(13) Remove the three slotted screws fastening the specilic heat sink assembly you need to remove. Set
them aside.

(14) Gently pull the heat sink assembly from the PSRF PCB.
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CAUTION

Do not rock a heat sink assembly from side-to-side to prevent damage (o
cemponents,

b Maintenance services.
{1) Replace componeants as required,
(2) Proceed with electronic compenent [nstallation and mounting guidelines and requirements as follows:

(a) All nen-polarized cempaonents will be installed In such a manner so that the value, tolerance, and
part number are visible,

(h) Polarized compeonents will be installed so that the positive symbol (+}, negative symbol (-}, or other
potarization markings are vislble.

(c) Goemponants with a coating on the leads wiil have 1hat coating removed only to the point where that
lead enters the component body.

(d} The body of a component will he centered betwveen bends. The leads, where required, will be formed
to line up with the mounting holes prior 1o installation.
NOTE
The cathede lead of some miniature diodes should be longer than the ancde
lead to assist in identification.
(@) Lead-mounted cemponents will e positioned so thal tha major axis of the component is paralial {o
any two of the three major planes (sides) of the ES apparalus,

(f) Compaonents waighing over 0.5 ounce shall be mechanically supposted by a means other than
the leads.

(g) All compenent Jeads which could be become shorted with another lead, or component, shall be
insulated,

(hy Component leads will not be stressed between mounting peints. Adequate strain relisf will be
provided o prevent damage o the component and solder joints.

(i) Components with metallic bodies installed on the circuitry side of PCBs will have insulated sieeving.
(I) Heat sink assembly componants will be ccated with thermal compound prier 1o mounting.
(k) Resistors of two watls or less shall be mounted flush ¢ the PCB,

(1) Resistors of 1hree watts orf more shall be mounted 0.25 +0.08 inch (0.635 20.15 cm) {ram the PCB
surface to the resistor body,

(m) Radial-lead capacitors will be bent no ¢loser to the body than 0.06 inch (0.15 em) and mounted
0.032 inch (0.08 cm) to 0.25 inch (0.635 ¢m) from the PCB surface to the capacilor bedy,

{n) Surfaces to be soldered shall be clean and free of contaminates to prevent poor salderning.
(o) Solder temperatures shall be closely controlled to prevent damage to the componenlts or circuilry.
(p) Flux residue shall be removed from PCB surfaces after soldering.

c. Reassembly.

(1) Position the repair or replacement heat sink assembly onto the PSRF PCB and reinsiall the three slotted
screws and lockwashers to fasten it.

(2) Position the PSRF PCB into the base assembly.
(3) Reconnect the electronic piug(s) to the specific heat sink(s) you removed in the disassembly.
(4) Reinstall the six slotted mounting screws and five insulating plastic washers to refasten the PCB.
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CAUTION
Fnsure that the crimped metal lockwasher s used in the left-hand front posi-
ion.
(5) Reconnect the following electronic plugs. (Refer back to figures 4-14 and 4-15.)
(a) PBO0 to J200
(b) P801 to J201
(¢) P702 10 J202
(d) P1103 to J203
(g) P1108 to J206
HP1116to J316
(g) P204 to J304
(h} P205 to J205
(iy P1$12 10 J312
(jy P111310.J313
(k} P1114 to J314
(h P1115 to J315
(m) P1108 te J208
(8) Position the interface assembly mounting hotes to align with the base assembly mounting holes,

(7) Insert one of the slotted screws intc the crimped terminal lug of the greenfyellow electrical ground wire
assembly and then insert the screw through the mounting holes. Tighten the screw and then reinstall the second
screw to fasten the interface assembly o the base assembily.

(8) Position the plastic electronics cover beneath the cable assemblies and align its mounting holes with
the screw holes in the heat sinks.

(8) Reinstall the four slotted screws to refasten the plastic electronics cover to the heat sinks.

{10} Reinstall the two siotted screws to refasten the two plastic cable clamps.

(11) Position the top cover of the ES apparatus inte place.

(12) Reinstall the four slotted screws and lockwashers to refasten the top cover 1o the base assembly.

4-18. Watts indicators (fig 4-28).

a. Disassembly.

(1) Verify that the electrical power toggle switch, located on the back panel of the ES apparatus, is at the
‘0" symbol. Also verify that the electrical power cord is disconnected from the electrical wall receptacle.

(2) Remove the four slotted screws and lockwashers fastening the top cover of the ES apparatus to the
base assembly. Set them aside.

o0
£1L
L2483
v oN
183
L8}
103
(i1
sudg
I3
31LE
93
11t
¥y
115

L4 \)7/ ]
WATTS INDICATORS WATTS INDICATOR
ON MONOPOLAR ON BIPOLAR
DISPLAY/CONTRCL PCB DISPLAY PCB

Figure 4-28. Walts indicators.
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(3) Remove the top cover by gently rocking it back and forth while simuitaneously pulling it upward. Set it
aside.

(4) Disconnect the following slectronic plugs. (Reter back to figure 4-14.)
(a) P1117 from J117
(b) PBQO from J200
(c) PBOY from J201
(d) P702 from J202
(e) P100O3 from J203

NOTE

A flat blade offss! screwdriver is required 1o remove the slotted screws in the
next two staps.

(5) Remove the slotted screw, holding the greenfyeliow electrical ground wire, with a crimped arminal lug
and flat washer, from the right-hand handle rod. Set them asida.

{6) Remove the slotted screw and ftat washer from the laft-hand handie rod. Set them aside.

{7) Pull out tha handle 1c remove it. Set it aside,

(8) Remove the two siotled screws, located on the bottom of the base assembly, attaching the RF shield
bracket to the base assembly, Set them aside.

(9) Remove the three hex socket screws from the lower front of the control pangl assembly. Set them aside.
(10) Detach the control panel assembly from the base assembly.

(11) Disconnect P1118 fram J118 on the left side of the MD/C PCB.

(12) Turn the control panel assembly upside down with the RF shisld facing you.

CAUTION
Rest the control panel assembly on a soft cloth to prevent marming the assembly.

(13) Remove the slotted screw and flat washer from the Jeft side (near the bottom) of the RF shield. Set them
aside.

NOTE

A white, plastic standotf will fall free. Set it aside with the slotted screw,
(14) Remove the slotted screw from the lower right-hand corner of the RF shield while holding the shield
with your other hand. Remove the shield and sel it aside.
(15) Remove the hex-shaped standoff from the upper right side of MD/C PCB. Set it aside,
(18) Remove the three slolted screws from tne circuit side of the MD/C PCB.
(17) Litt up the MD/C PCB and disconnect P820 (keyboard ribbon cable) from J120 on the PCB, Set it aside

NOTE

Proceed 10 the subsequent maintenance services procedures 1o replace the

WATTS indicater lamp on the MDJC PCB unless acoess to the BD PCB is required.
(18) Remove the round plastic standoff from the BD PCB. Set it and its slotted mounting screw aside.
(19) Remove the three slotted screws fastening the BD PCB, Set them aside.

(20) Lift up the BD PCB with your one hand and disconnect P521 (keyboard ribbon cable) frem J421 on
the PCB with your other hand. Set it aside.

b. Maintenance services.
(1) Unsolder the lamp electrical leads from the defective PCB,
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(2) Remove the lamp from the baffle assembly,

WARNING

The tubular lamps will easlly shatter and extreme caution should be taken to
prevent flying glass and injury.
(3} Remeve all lamp debris,

(4) Clean the two mounting holes to allow easy insertion of the replacement lamp electrical leads. If
required, carefully enlarge the mounting holes with an appropriate tool.

(5} Sclder the lamp electrical Jeads on the back of the PCB.
c. Reassembly.

NOTE

Proceed 1o procedure (5) below if the BD PCB was not removed {0 replace
the watts indicator for "MBP POWER."

(1) Hold the BD PCB with one hand and reconnect P521 (keyboard ribbon cable) to J421 on the PCB with
your ether hand,

(2) Position the BD PCB into place and reinstall the three slotted screws to refasten it.

{3) Reinstall the round plastic standoff onto the MD/C PCB with its slotted screw.

(4) Connect P820 (keyboard ribbon cable) 1o J120 on the MD/C PCB.

(5) Posttion the MD/C PCB into place and reinstall the three siotted screws into the circuit side of the PCB.

{8) Reinstall the hex-shaped standoff into the mounting hole in the upper right side of the MD/C PCB.

(7) Insert the longer slotted screw and flat washer through the mounting hole in the lower left-hand corner
of the RF shietd and then push the plastic standoff onte the scraw. Then, while holding the screw and standoff
with your fingers. position the screw into its mounting hole and reinstall the screw.

(8) Position the RF shield into place and reinstall the remaining slotted screw into s mounting hole in the
lower right corner of the MD/C PCB.

() Turn the contrel panel assembly upright with the front control panal facing upward.
(10) Connect P1118 to J118 on the left side of the MD/C PCB.
{11) Position the control panel assembly onto the base assembly.

(12) Reinstall the three hex socket screws Into the lower front of the canlrol panel assembly to fasten it to
the base assembly.

{13) Reinstall the two slotted screws through the base assembly and into the RF shield bracket.
(14) Reinstall the handle.
(15) Reinstall the slotted screw and flat washer into the left-hand handle rod.

(16) Insert the slotted screw through the crimped terminal lug of the greenjyellow electrical ground wirs
and then the flat washer, Reinstall the screw into the right-hand handle rod.

(17) Reconnect the following plugs (Refer back to figure 4-14.)
(2) P1117 to J117
{b) P8GO to J2C6
(¢) P8O1 to J201
() P702 to J202
(¢) P1103 t0 J203
(18) Reinstall the top cover and refasten it with the four slotted screws and lockwashers.

4-34



TM 8-6515-003-24&P

APPENDIX A
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APPENDIX B
MAINTENANCE ALLOCATION CHART

Section L. INTRODUCTION

B-1. General.
2. This section provides a general explanation of all maintenance and repair functions authorized at various
maintenance levels.

b. Saction || designates ovarall responsibility for the performance of maintenance functions on the identified
end item or componeant. The implementation of the maintenance functions upon the end item or component will
be consistent with the assigned maintenance levels.

¢. Section Il lists the tools and tast equipment required for each maintenance funclion as referenced from
section |l

d, Section IV contains supplemental instructions, explanatory notes, andfor illustrations required for a
particular maintenance function,

B-2. Explanation of columns in section IL

a. Group Number, Column 1. The assembly group number {Group Ne.) column is a numerical group assigned
to each assembly. The applicable assembly groups are listed in the maintenance allocation chart (MAC) in
disassembly sequence beginning with the first assembly removed in a top down disassembly seguence.

b. Assembly Group, Column 2. This column contains a brief description of the components of each assembly
group.
¢. Maintenance Functions, Colurmn 3. This column lists the various maintenance functions (A throughn K) and

indicates the lowest maintenance level autherized to perform these functions. The symbol designations for the
various maintenance levels are as follows:

C - Operator or crew

Q - Unit maintenance

F - Direct support maintenance

H - Genearal support maintenance
D - Depot maintenance

The maintenance functions are defined as follows:

A - Inspect. To determine serviceability of an item by comparing its physical, machanical, and electrical
characteristics with established standards.

B - Test. To verify serviceability and to detect electrical or mechanical failure by use of test equipment.

C - Semwvice. To clean, to preserve, to charge, and to add lubricants, cooling agents, and air, If it is desired
that etements, such as painting and lubricating, be defined separately, they may be so listed.

D - Adjust. To rectify to the extent necessary 10 bring into proper operating range.

E - Align. To adjust specified variable slements of an item to bring it to optimum perfermance.

F - Calibrate. To determine the corrections tc be made in the readings of instruments or test equipmeant used
in precise measurement. Consists of the comparison of two instruments, one of which is a cenlified standard of
known accuracy, 1o detect and adjust any discrepancy in the accuracy of the instrument being compared with
the certified standard.

G - Install, To setior use in an operational environment such as tents or Internatlonal Standards Organization
shelters.
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H - Reptace, To replace unserviceable items with serviceable like iterns.

I - Repair. Thosa maintenance operations necessary lo restore an item to serviceable cendition through
correction of material damage to a specific failure, Repair may be accomplished at each tevel of maintenance.

J - Cverhaul, Normaliy the highest degrea of maintenance performed by the Army in order 1o minimize time
work in process consistent with guality and economy of operation. It censists of that maintenance necessary to
restore an item to completely serviceable condition as prescribed by a maintenance standard in technical
publications for each {tem of equipment. Overhaul normally does not return an item 1o like new condition.

K - Rebuild. The highest degree of material maintenance. It consists of restering eguipment as nearly as
possible to new condition in accordance with original manufacturing standards. Rebuild is performed orly when
required by operational considerations or other paramount factors and then only at the depot maintenancs level.

4. Tools and Equipment, Column 4. This column is provided for referencing by code. the tools and test
equipment {sec Il{) required to perform the maintenance functions.

e, Remarks, Column &. This column is provided for referencing by code, the remarks (sec IV} pertinent to
the maintenance functions.

B-3. Explanation of celumns in section Il

a. Reference Code, Column 1. This column correlates to section I, ceiumn 4.

b. Malntenance Level Cofumn 2. This coiumn identifles the maintenance levels using the tools and test
equipment.

¢. Nemenciature, Column 3. This column identifies the tools and test equigment.

d. National Stock Number, Column 4. This column provides the national stock number of the specific tools
or test eguipment.

B-4. Explanation of columns in section V.

z. Reference Code, Column 1. This column correlates to section ll, column 5.

b, Remarks, Column 2. This celumn provides supplemental information er explanatory notes pertinent to the
maintenance functicn in section 1.
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Section [l. MAINTENANCE ALLOCATION CHART

FOR
ELECTROSURGICAL APPARATUS
(1) 3] (3) 4) (5
GRCLP ASSEMBLY MAINTENANCE FUNCTIONS TCOLS REMARKS
NO. GROUP AND
A B €C D E F G H I ] K |EQUPVENT
00 ES Apparatus O] O O o] O|C| F| D] 01,0203, | A, B
0811205 241 1.4 11.614.0112.5| 04,0508,
07,08,
01 Control Panel 01,0203, | A B
Assembly 04,05,086,
07,08,08,
10
Monopolar Display/| © o) O| F| F| D
Control PCB 0.4 0.1 0510711622
Bipotar Display O o} O| F| FI D
PCB 0.3 0.1 041051118
Monopolar Key- O O
hoard 0.4 1.0
Bipolar Keyhoard O O
0.3 0.8
Control Panel Lens| O @]
0.2 0.8
Watts Indicator O F
0.4 1.8
Receplacles 0] o| ©
0.4 1.010.6
02 Main Chassis 01,02,03,| A B
04,05,06
07,08,09
10
Interface PCB O O C| F| F| D
04 0.1 05108|18]23
Power SupplyRF | O o e P |
PCB 0.6 0.2 0.81.2| 22| 34
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Section ll. MAINTENANCE ALLOCATION CHART
FOR
ELECTROSURGICAL APPARATUS

(1) (2) & 4) ()
GROUP ASSEMBLY MAINTENANCE FUNCTIONS TOOLS | REMARKS
NO. GROUP AND

A B C D E F G H 1 J K |EQUPMENT

Fuse Q o
0.1 0.2
Heat Sinks O F| F| F
0.4 1.01.4|2.1
Pcwer Transformer @] F| F
04 1.21.0
03 Monopolar Footswitch @] O C|C| F 01,02,03, A B
0.3 0.4 0.1p81.0 04,05
04 Bipolar Footswiteh 0] 0 Oo(0| F 01,02,03, A B
0.2 0.3 0.1 0.510.9 04,05
05 Mobile Cart @] Ol O 01,02,03 A
Q.2 0.2p0.4
06 Shipping/Stering 0} o| O D 01,0203 A
Chest 0.2 0211.2 2.2
g7 Canvas Case 9] o| O 01,0203 A
0.2 0.2.6




Section lll. TOOLS AND TEST EQUIPMENT

TM 8-6515-003-24&P

FOR
ELECTROSURGICAL APPARATUS
(1) (2) (3} {4)
REFERENCE MAINTENANCE NOMENCLATURE NATIONAL
CODE LEVEL STOCK
NUMBER
01 O.FHD Tool Kit, Medical Equipment 5180-00-611-7823
Maintenance and Repair:
Repairmans
02 O.F.H,D Tool Kit, Medical Equipment 5180-00-611-7924
Maintenance and Repain
Qrganizational
03 F.H Shop Equipment, Medical 4940-00-584-8455
Maintenancs: Depot (MEDSOM)
Maintenance
04 O.F,H,D Multimeter, ANJUSM 486 6625-01-145-2430
or
Multimeter, AN/PSM 48A 6625-01-265-8000
05 O,F.H,D Tester, Current Leakage, TS 2514/P | 6825-01-142-8233
08 O,F.H.D Oscilloscepe, ANJUSM 488 6525-01-187-7847
or
Oscilloscope, 08262 (P)U 6625-01-007-9416
wiAmplifier, Dual Trace, AM 8785/U 6625-00-361-5318
wiTime Base, Dual Trace, TD1188/L}| 6625-00-261-5139
or
Oscilloscope, ©S291/G 6625-01-258-0022
07 O,F.H.D Tester, Semiconductor, TS 1836 D/U| £625-00-138-7320
08 O.FHD Generator, Signal, SG1171A/U 6625-01-216-9684
or
CGensrator, Signal, 1288 6625-01-278-8421
09 O,F.H.D Counter, Electronic, Digital, 6625-01-271-3012
ANJUSM 459
10 O.FHD Test Set, Electrosurgical Apparatus, 6625-01-042-8213

TS 4122(P
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Section IV. REMARKS
FOR
ELECTROSURGICAL APPARATUS

(1) (2)

REFERENCE REMARKS
CODE
A Tools and test equipment are listed for each assembly group.
B Perform an annual electrical safety inspection and test. Perform the inspection and

test after repair or replacement of electrical/electronic components.
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APPENDIX C

COMPONENTS OF END ITEM AND BASIC ISSUE
ITEMS LIST

Section |. INTRODUCTION

C-1. Scope.

This appendix lists components of end item and basic issue items for the equipment to help you inventory
iterns required for safe and efficiant operation,

C-2. General.

The Components of End ltem and Basic Issue tems lists are divided into the following sections.

a. Section . Components of End ftem. These items are part of the end item, but are removed and separately
packaged for transportation or shipment. As part of the end item, these iterns must be with the end item whenever
it Is issued or transferred between property accounts.

b. Section {ll, Basic Issue ftems. These are the minimum essential ltems required to place the equipment in
oparation, to operate it, and to perform emergency repairs. Basic issue [tems must be with the equipment during
operation and whenever it is transferred between property accounts. This manual is your authority 1o reguest or
requisition basic issue items, based on MTOE authorization of the end item,

C-3. Explanation of columns.

The following provides an explanation of columns found in both listings:
a. tem Number, Column 1. This column indicates the item number assigned to the itern.
b. National Stock Number, Cofumn 2. This column indicates the national stock number assigned 1o the jtem,

¢. Description, Column 3. This ¢column indicates the federal item name and. if required, a minimum déscription
to identfy and locate the item. The last Jine for each item indicates the commercial and government entity (CAGE)
code in parentheses followad by the part number.

d. Unit of Measure, Column 4. This column indicates the unit of measure used in performing the actual
operational or maintenance function. This measure is eXpressead by a two-character alphabetical abbreviation,
These abbreviations are listed in the glossary.

a. Quantity, Column 5. This column indicates the quantity (QTY) of the item(s) provided with the equipment.

C-1
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Section I, COMPONENTS OF END ITEM

FOR
ELECTROSURGICAL APPARATUS
(1) (2) () (4) (5)
ITEM NATIONAL STOCK DESCRIPTION UNIT QTY
NUMBER NUMBER OF
MEASURE

1 Meobile Cart EA 1
(62385) EBD0E

2 6515-01-328-2275 Switch, Foot (Monopolar Footswitch) EA 1
(£2385) E6008

3 Bipolar Footswitch EA i
(52385) E6QOD

4 Case, Madical (Canvas Case) EA 1
(") ART705

5 Case, Medical (Shipping/Storing EA 1

Chest)
(*) AP7705

* Advanced Packaging, Inc. Baltimore, Maryland
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Section lll. BASIC ISSUE ITEMS

FOR
ELECTROSURGICAL APPARATUS
(1) (2 (3) 4) (5)
ITEM NATIONAL STOCK DESCRIFTION UNIT QTY
NUMBER NUMBER CF
IMEASURE

1 Electrode, Coagulation, Ball, 742 in EA 1
(52385) E1002

2 Etectrode, Needle, 34 in EA 1
(52385) E1003

3 Electrode, Straight, Skin Incision Blade, EA i6
1in
(52385) E1001

4 Electrode, Angled, Coagulation, Ball, EA 1
¥z in
(52385) E1004

5 Electrode, Cutting and Biopsy Loop, EA i
33 in
(52385) E1005

8 Forceps, Straignt Tip, Handswitching, EA i
Feusable, 4-34 in
(52385) E4088

7 Surgical Handle and Cabie Assembly EA 1
(62385) E2003

8 Forceps, Straight Tip, Handswitching, EA 1
Reusable, 7 in
(52385) E4087

9 Cable Assembly, Handswitching EA i
Forceps
(62385) EQ018

10 6515-01-096-0217 Handle and Electrode (Pencii Hand- EA 1
switching, Reusable)
(52385) £25028

11 6515-01-108-8537 Electrede Ge! EA 13
(52385) ES501

i2 6515-01-158-8493 Electrode, Electronic Medical EA 12
Apparatus (Patient Return Electrode)
(52385) E7506

13 6515-01-229-2662 Electrode, Cautery (Pencil, Hand- EA 1
switching, Disposable)
(52385) E2515

14 Patient Return Electrode EA 1
(52385) E7001-1R

C-3
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Section lll. BASIC ISSUE ITEMS

(52385) 945 100 117 A

FOR
ELECTROSURGICAL APPARATUS
(1) @ ® (@) (5)
iTEM NATIONAL STOCK DESCRIPTION UNIT QTY
NUMBER NUMBER OoF
MEASURE
15 Cable Assembly, Patient Retum EA 1
Electrode
(52385) 0008-1R
16 Manual, Instruction EA 2
(52385) 945-110-052A
17 Manual, Service EA 2
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APPENDIX D

EXPENDABLE AND DURABLE SUPPLIES AND
MATERIALS LIST

Section |. INTRODUCTION

D-1. Scope.

This appendix lists expendable and durable supplies and materials that are required to maintain the equip-
ment. This listing is authorization to requisition and retain the items If not otherwise authorized.

D-2. Explanation of columns.

a. {torm Number, Column 1. The item number ({tem No.) is sequentially assigned.

b, Level, Column 2. This column identifies the lowes! level of maintenanca that requires the listed ltem. An
explanation of the alphabetical character is provided in appendix B, section | of this manual,

¢, National Stock Number, Column 3. This column indicates the natlonal stock number assigned 1o the item.

d. Dascription, Column 4. This column indicates the lederal llfemname and, I required, a minimum description
to identify and locale the item. The last line for each ftem indicates the CAGE ccde In parentheses lollowed by
the part number.

e. Unit of Measure, Column 5. This column indicates the unit ¢f measure used In perlorming the actual
operational or maintenance function, This measure [s expressed by an alphabtetical abbrevialion. These
abbreviations are listed in the glossary.

1. Quantity, Column 6. This column Indlcates the quantity (QTY) of the item(s) provided with the equipment.
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Section |l. EXPENDABLE AND DURABLE SUPPLIES AND MATERIALS

LIST FOR
ELECTROSURGICAL APPARATUS
(1) (2 (3) (4) (5 6)
ITEM LEVEL NATIONAL STOCK BESCRIPTION UNIT QTY
NO. NUMBER OF
MEASURE
1 @] 7820-01-004-7847 Cloth, Cleaning RO 1
(97327) Rymple Cloth 301
2 @] 4840-01-087-3458 Workstation, ESD Control EA 1
(12038) 4560801
of
4940-01-250-4236 Workstation, ESD Control EA 1
(81348) MIL-W-87893-30
ar
5920-01-253-5368 Workstation, ESD Control EA 1
(12038) ASGK-MIL
3 Q 5970-00-419-4280 Tape, Insulation, Electrical RO 1
(81349) MIL-1-24391
4 F 5970-00-152-3887 insulating Compound (Heat Sink) TU 1
(13103) 249
5 O 8030-01-104-5382 Sealing Compound BT 1

D-2
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APPENDIX E
REPAIR PARTS AND SPECIAL TOOLS LIST

Section |. INTRODUCTION

E-1. Scope.

This mangal lists spare and repair parts, special tools, special test equipment; and other special suppor? equip-
ment required for the perfermanca of unit leve), direct support, general support. and depot level maintenance. It
authorizes the requisitioning and issue of spare and repair parts in consonance with the MAC (agp B).

E-2. General.

The Repair Parts and Special Tools List is divided Into the following sections:

a. Aepair Parts, Section II. A list of repair parts authorized for the performance of maintenance in figurs
numbear and item number sequence.

b. Specilal Tools, Test, and Support Equipmen!, Section Jil. A list of special tools, tast. and support equipment
authorized for the performance of malntenance.

E-3. Explanation of columns in section Il.

a. Mlustration, Column 1,
(1) Figure Number, This column indicates the figure number (FIG NQ.) of the illustration on which the item is shown.,
(2) ftem Number. This cofumn Ingicates the item number (ITEM NO,) used 1o identity each item on the lllustration.
b. National Stock Number, Column 2. This column indicates the national stock number assigned to the item.

¢. Dascription, Cofumn 3. This column indicates the federal item name of the item. The last line for @ach item
indicatas the CAGE code in parentheses tollowed by the part number.

d. Unlt of Measure, Column 4. This column indlcates the unit of measure used in performing the actual
operational or maintenance function. This measure Is expressed by a two-character alphabetical abbreviation.

e. Quantity, Column 5. This celumn indicates the guantly (QTY) of the item(s) 1o be used with or on the
illustrated component, assembly, module. or end item.

E-4. Explanation of columns in section lIl.

a. Item Number, Columr 1, This number is sequentlally assigned.

b. Level, Column 2. This column identifies the lowest level of maintenance 1hat requires the listed ftem, An
explanation of the alphabetical characler Is provided in appendix B, section | of this manual.

¢. National Stock Number, Column 3. This celumn indicates the naticnal stock number assigned 10 the item.

d. Description, Column 4. This coiumn indicates the faderal item name and, il reguired. a minimum description
to identify and locate the item, The last line for each item indicates the CAGE code in parentheses followed by
the part number,

e. Unit of Measure, Columna 5. This column indicates the unit of measure used in performing the actual
operationai or maintenance function. This measure is expressed by a two-character alphabetical abbreviation.

f Quantity, Column 6. This column indicates the quantity (QTY) of the item(s) to be used with or on the
equipment,
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Figure E-1. Monopolar display/control PCB.
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Section ll. REPAIR PARTS LIST

FOR
ELECTROSURGICAL APPARATUS
(1) 2) @) (4) (5)
ILLUSTRATION NATIONAL STOCK DESCRIPTION UNIT QTyY
FiG ITEM NUMBER or

NO. NO. IMEASURE]

E-1 1 5998-01-319-6669 Monapolar Display/Control PCB EA 1
(62385) 201 200 200

) Resistors

E-1 2 R1, 100 ohim +5%, 1 W EA 1
(52385) 234 022 039

E-1 3 R2, 3.3 k ohm 5%, 14 W EA 1
(52385) 234 024 075

E-1 4 R3, 75 ohm 5%, 12 W EA 1
(62385) 234 014 086

E-1 5 R4, 76 ohm 5%, 14 W EA 1
(62385) 234 014 086

E-1 6 RS, 27ohm £5%, V2 W EA 1
(62385) 234 014 077

E-1 7 RS, 75 ohm +5%, 12 W EA 1
(52385) 234 014 088

E-1 8 R7, 75 ohm +5%, 14 W EA 1
(523885) 234 014 088

E-1 8 R8, §1 ohm 5%, 2 W EA 1
(52385) 234 014 083

E-1 10 R10, 18 ohm 5%, Y2 W EA 1
(52385) 234 014 073

E-1 11 R11, 51 ohm 45%, V2 W EA 1
(62385) 234 014 083

E-1 12 R12, 51 ohm 5%, Vo W EA 1
(52385) 234 014 083

E-1 13 R13, 51 ohm 5%, 124 W EA 1
(62385) 234 014 083

E-1 14 R14, 3.3 k ohm 5%, 14 W EA 1
(62385) 234 024 075

E-1 15 R15, 330 ohm 5%, Y& W EA 1
(52385) 234 024 051

E-1 16 R18, 330 ohm £5%, 4 W EA 1
(52385) 234 024 051

E-1 17 R17. 3.3 k ohm 5%, Y4 W EA 1
(62385) 234 024 075

E-3
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Section Il. REPAIR PARTS LIST

FOR
ELECTROSURGICAL APPARATUS
(1) _ @ (3) (4) (5)
ILLUSTRATION | NATIONAL STOCK DESCRIPTION UNIT | aTy
FIG | ITEM helsER oF
NO. NO. j=neling

E-1 18 R18, 33 ohm £5%, 12 W EA 1
(52385) 234 014 078

£-1 19 R19, 100 k ohm 5%, 14 W EA 1
(52385) 234 024 111

E-1 20 R20, 1 k ohm 5%, Vs W EA 1
(52385) 234 024 063

E-1 21 R21,100 ohm 5%, V4 W EA 1
(52385) 234 024 039

E-1 22 R22, 3.3 k ohrm 5%, 14 W EA 1
(52385) 234 024 075

E-1 23 R23, 10 k ohm £5%, V4 W EA 1
(52385) 234 024 087

E-1 24 R24, 4.7 k ohm 5%, 4 W EA 1
(52385) 234 024 079

E-1 25 R2S, 1 k ohm 5%, V4 W EA 1
(52385) 234 024 083

E-1 26 R26, 330 ohm £5%, 14 W EA 1
(52385) 234 024 051

E~1 27 R27, 510 ohm 5%, 14 W EA 1
(52385) 234 024 058

E-1 28 R28, 1'M ohm +5%, V4 W EA 1
(52385) 234 024 135

E-1 29 R28, 100 k ohm +5%, 14 W EA 1
(52385) 234 024 111

E-1 30 R30, 100 k ohm 5%, 14 W EA 1
(52385) 234 024 111

E-1 31 R31. 130 k ohm 5%, 14 W EA 1
(52385) 234 024 114

E-1 32 R32, 10 k ohm 5%, V4 W EA 1
(52385) 234 024 087

E-1 35 R33, 3.3 k ohm 5%, 14 W EA 1
(52385) 234 024 075

E-1 34 R34, 3.3 k ohm 5%, 14 W EA 1
(52385) 234 024 075

E-1 35 R36, 51 ohm £5%, 14 W EA 1
(52385) 234 024 032

E4
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TM 8-6515-003-24&F

FOR
ELECTROSURGICAL APPARATUS
(1) (2) (3) 4) (5)
ILLUSTRATION NATIONAL STOCK DESCRIPTION UNIT QTY
FiG ITEM HNBER OF
NO. NO. EASURE]

E-1 36 R36, 51 ohm +5%, 4 W EA 1
(52385) 234 024 032

E-1 37 R37, 3.3 k ohm +5%, V4 W EA i
(52385) 234 024 075

E-1 38 R38B, 33 k chm +5%, 14 W EA 1
(52385) 234 024 099

E-1 39 R39, 1 k ohm 5%, 14 W EA 1
(52385) 234 024 063

E-1 40 R40, 24 k ohm +5%, 14 W EA 1
(52385) 234 024 086

-1 41 R41, 10 k ohm +5%, 14 W EA 1
(52385) 234 024 087

E-1 42 R42, 10 X chim 5%, 4 W EA 1
(52385) 234 024 087

E-1 43 R43, 20 k ohm +5%, V4 W EA 1
(52385) 234 024 094

E-1 44 R44, 10 k ohm 5%, 14 W EA i
(52385) 234 024 087

E-1 45 R45, 10 k ohm 5%, V4 W EA q
(52385) 234 024 087

E-1 46 R46, 10 k ohm 5%, Va4 W EA 1
(52385) 234 024 087

E-1 47 R47, 100 k ohm 5%, 14 W EA 1
(52385) 234 024 111

E-1 48 R48, 100 k ohm +5%, 14 W EA 1
(52385) 234 024 111

E-1 49 R49, 1.8 M ohm 5%, 14 W EA 1
(52385) 234 024 141

E-1 50 R50, 1.8 M ohm 5%, 2 W EA 1
(52385) 234 024 141

E-1 51 R51, 1 k ohm 5%, 14 W EA 1
(52385) 234 024 063

£-1 52 R52, 1 k ohm 5%, 14 W EA 1
(52385) 234 024 063

E-1 53 RA1, 1 k ohm 5%, 2 W EA 1
(52385) 234 100 134

E-5
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Section Il. REPAIR PARTS LIST

FOR
ELECTROSURGICAL APPARATUS
(1) 2 {3) (4) (5)

ILLUSTRATION | NATIONAL STOCK DESCRIPTION UNIT | ary

FIG ITEM NUMBER oF

o sy MEASURE]

E-1 54 RAZ, 1 k ohm 15%, 12 W EA 1
(52385) 234 100 134

E-1 55 RA3, 1 k-ohm £5%, 15 W EA 1
(52385) 234 100 134

£-1 56 RA4, 1 k ohm 5%, 15 W EA 1
(62385) 234 100 134
Capacitors

E-1 57 C1, 1.0 uF $20%, 50 V EA 1
(52385) 204 118 014

E-1 58 C2, 0.1 uF #20%., 50 V EA 1
(62385) 204 118 007

£-1 59 C3, 0.1 pF £20%, 50 V EA 1
(52385) 204 118 007

E-1 60 C4, 10 uF +20%, 25V EA 1
(52385) 204 102 028

£-1 61 CS, 10 uF +20%, 25 V EA 1
(52385) 204 102 028

E-1 62 C8, 1.0 uF£20%, 50 V EA 1
(62385) 204 118 014

E-1 83 C7, 0.1 uF 420%, 50 V EA 1
(52385) 204 118 007

E-1 64 C8, 10 uF £20%, 25 V EA 1
(52385) 204 102 028

E-1 65 C9, 0.1 pF +20%, 50 V EA 1
(52385) 204 118 007

E-1 66 C10, 0.1 uF £20%, 50 V EA 1
(52385) 204 118 007

E-1 67 C11, 0.033 pF +20%, 50 V EA 1
(52385) 204 118 004

£-1 68 C12, 0.1 pF £20%, 50 V EA 1
(52385) 204 118 007

E-1 69 C13, 1.0 pF +20%, 50 V EA 1
(52385) 204 118 014

E-1 70 C14,0.01 mF +20%, 50 V EA 1
(52385) 204 118 001

E-6
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Section Il. REPAIR PARTS LIST

FOR
ELECTROSURGICAL APPARATUS
(1) (2) (3 (4) (5)
ILLUSTRATION | NATIONAL STOCK DESCRIPTION UNIT | QTY
FIG ITEM SHRIRES OF
NG, Y IMEASURE

£-1 71 C15, 0.1 uF +20%, 50 V EA 1
(52385) 204 118 007

E-1 72 C16, 0.1 uF £20%, 50 V EA 1
(52385) 204 118 007

E-1 73 C17, 0.1 uF +20%, 50 V EA 1
(52385) 204 118 007

E-1 74 €18, 0.1 uF +20%, 50 V EA 1
(52385) 204 118 007

E-1 75 €18, 0.1 pF +20%, 50 V EA 1
(52385) 204 118 007

E-1 76 C20, 0.1 uF £20%, 50 V EA 1
(52385) 204 118 007

E-1 77 C21, 0.1 uF +20%, 50 V EA 1
(52385) 204,118 007

E-1 78 €22, 0.1 pF #20%, 50 V EA 1
(52385) 204 118 007

£-1 78 C23, 0.1 uF +20%, 50 V EA 1
(52385) 204 118 007

E-1 80 C24, 0.1 uF +20%, 50 V EA 1
(52385) 204 118 007

E-1 81 €25, 0.01 mF £20%, 50V EA 1
(52385) 204 118 001

E-1 82 €26, 0.01 mF $20%, 50V EA 1
(52385) 204 118 001

£-1 83 €27, 0.1 pF $20%, 50V EA 1
(52385) 204 118 007

E-1 84 G28, 0.1 uF 20%, 50 V EA 1
(52385) 204 118 007

E-1 85 €29, 0.01 mF £20%, 50 V EA 1
(52388) 204 118 001

E-1 86 C30, 1.0 pF £20%, 50 V EA 1
(62385) 204 118 014

E-1 87 C31, 47 pF +15%, 100 V EA 1
(52385) 204 200 009

E-1 88 €32, 1.0 uF £20%, 50 V EA 1
(52385) 204 118 014
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Section Il. REPAIR PARTS LIST

FOR
ELECTROSURGICAL APPARATUS
(1 (2) (3) 4 (5)
ILLUSTRATION NATIONAL STOCK DESCRIPTION UNIT QTY
FIG [TEM R =

iy Moy MEASURE

E-1 89 C33, 33 pF £15%, 100 V EA 1
(62385) 204 200 007

E-1 90 C34, 0.1 mF £20%. 50 V EA 1
(523885) 204 118 001

E-1 91 C385, 22 pF +15%, 100 V EA 1
(52385) 204 200 005

E-1 92 C386, 100 pF +15%, 100 V EA 1
(52385) 204 200 013

E-1 93 C37, 0.1 uF +£20%, 80 V EA 1
(52385) 204 118 007

E-1 94 €38, 100 pF +15%, 100 V EA 1
(52385) 204 200 013
Integrated Circuits

E-1 95 U1, 2803A EA 1
(52385) 210 800 002

E-1 96 U2, 8748, Programmed EA 1
(52385) 210 730 068

E-1 97 U3, ICM7218C EA (
(52385) 210 700 009

E-1 98 U4, 7408374 EA 1
(52385) 210 520 374

E-1 99 Us, 74L.8165 EA i
(62385) 210 520 165

E-1 100 Us, 74L8374 EA i
(52385) 210 520 374

E-1 101 U7, MC145848 EA 1
(52385) 210 212 106

E-1 i02 U8, 40018 EA 1
(52385) 210 210 001

E-1 103 Ug, 40138 EA 1
(52385) 210 027 001

E-1 104 U10, 4068 EA 1
(52385) 210 200 022

E-1 105 U11, 4073B EA 1
(52385) 210 210 073

E-8
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Section ll. REPAIR PARTS LIST

FOR
ELECTROSURGICAL APPARATUS
(10 2 3 {4) (8)
ILLUSTRATION | NATIONAL STOCK DESCRIPTION UNIT | oty
FIG | ITEM SMEaR It 4

NO. | NO. RARURA

E-1 106 U12, SN7408 EA 1
(52385) 210 500 005

E£-1 107 U13, 40138 EA 1
(52385) 210 027 001

£ 108 U14, 2803A EA 1
(52385) 210 800 002

E-1 109 U15, 4081 EA 1
(62385) 210 210 081

E-1 110 U16, 74L8240 EA i
(52385) 210 620 240

E-1 11 U17. 7418374 EA 1
(52385) 210 520 374

E-1 142 U8, 74L585 EA 1
(52385) 210 520 085

E-1 13 U149, 74LS85 EA 1
(52385) 210 520 085

E-1 114 U20, 40688 EA 3
(52385) 210 210 068

E-1 115 U21, 40718 EA 1
(52385) 210 210 071

E-1 118 U22, 40118 EA 4
(52385) 210 210 011

£ 117 U23, 74LS240 EA 1
(52385) 240 520 240

B4 118 U24, 7418240 EA 1
(52385) 210 520 240

E-1 119 U25, DAC0832 EA 1
(62385) 210 075 001

E-1 120 U26, DAC0832 EA 1
(52385) 210 075 001

E-1 121 U27. LM324N EA 1
(52385) 210 022 000

E-1 122 U28, 741892 EA 1
(§2385) 210 520 092

E-1 123 U29, 4081 EA 1
(62385) 210 210 081
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Section Il. REPAIR PARTS LIST

FOR
ELECTROSURGICAL APPARATUS
(1) @ ) (4) (5)
ILLUSTRATION NATIONAL STOCK DESCRIPTION UNIT QTyY
FIG TEM NUMBER OF

NO. NO. TMEASURE

E-1 124 CR4, M338 EA 1
(52385) 210 300 018
Transistors

E-1 125 Q'I. 2N2907A EA 4
(52385) 238 100 012

E-1 126 Q2, 2N3604 EA 1
(52385) 239 015 000

E-1 127 Q3, ZN2807A EA 1
(62385) 239 100 012

E-1 128 Q4, 2N3904 EA 1
(52385) 239 015 000

E-1 128 Q5, VN1OKM EA i
(52385) 239 200 012
Diodes

E-1 130 5261-01-249-7371 CR1, Semiconductor Device EA i
(52385) 239 014 000

E-1 131 5961-01-249-7371 CR2, Semiconductor Device EA 1
(52385) 239 014 000

E-1 132 5661-01-248-7371 CR3, Semiconductor Device EA 1
(52385) 239 014 000

E-1 133 5961-01-248-7371 CRS8, Semiconductor Device EA 1
{52385) 239 014 00Q

E-1 134 5061-01-248-7371 CR7, Semiconductor Device EA 1
(52385) 239 014 000

E-1 135 5961-01-249-7371 CR8, Semiconductor Device EA 1
(52385) 239 014 000

E-1 136 5961-01-249-7371 CRS, Semiconductor Device EA 1
(52385) 239 014 000

E-1 137 5961-01-2498-7371 CR10, Semiconductor Device EA 1
(52385) 239 014 000
Light Emitling Diodes

E-1 138 5980-01-214-1483 D1, HLMP2720 EA 1
(50434) 239 750 022

E-1 138 D2, HDSP7031 EA 1
(52385) 239 750 029

E-10
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E-1 140 D3, HDSP7031 EA 1
(62385) 239 750 029

£-1 141 D4, HDSP7031 EA 1
(62385) 239 750 029

E-1 142 D5, HLMP2755 EA 1
(52385) 239 750 033

E-1 143 6, HLMP2855 EA 1
(62385) 239 750 039

&1 144 D7, HLMP2755 EA 1
(52385) 239 750 033

E-1 145 D8, HLMP2755 EA 1
(52385) 239 750 033

E-1 148 D8, HDSP7031 EA i
(52385) 239 750 029

E-1 147 £10, HDSP7031 EA 1
(52385) 239 750 029

E-1 148 D11, HDSP7031 EA 1
(52385) 239 750 029

E-1 149 5880-01-142-8054 D12, HLMP2855 EA 1
(50434) 230 750 042

E-1 150 D13. HLMP2855 EA 1
(52385) 239 750 039
Miscellaneous

E-1 151 Y1, Crystal, 6 Mtz EA 1
(52385) 250 010 008

E-1 182 L1, EMI Fermite Bead EA 1
(62385) 261 100 090

E-1 153 L2, EMI Femite Bead EA 1
(52385) 251 100 080

E-1 154 Lamp, PTL 20D/12 EA 1
(523885) 251 200 070

E-11
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FOR
ELECTROSURGICAL APPARATUS
(1) @) @) @) )
ILLUSTRATION NATIONAL STOCK DESCRIFPTION UNIT QTY
NUMBER OF
FIG ITEM MEASURE
NO. NO.
E-2 1 Bipolar Display PCB EA 1
(52385) 201 201 Q03
E-2 2 D1, HDSP7301 EA 1
{52385) 238 750 02¢
E-2 3 D2, HDSP7301 EA 1
(52385) 232 750 028
E-2 4 Speaker, 8 ohm EA 1
(52385) 241 003 001
E-2 5 Lamp, PTL 6/12 EA 1

(52385) 215 200 071

E-13
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Section Il. REPAIR PARTS LIST

FOR
ELECTROSURGICAL APPARATUS
&) ) )] @ (5)
ILLUSTRATION NATIONAL STOCK DESCRIPTION UNIT QTyY
FIG ITEM NUMBER o

NO. NO. IMEASURE

E-3 1 5989-01-319-6870 Interface PCB EA 1
(52385) 201 202 008 A
Resistors

E-3 2 R201, 10 ohm 5%, V4 W EA 1
(52385) 234 024 015

E-3 3 R202, 1 k ohm 5%, 4 W EA 1
(52385) 234 024 063

E-3 4 R203, 1 K ohm +5%, 14 W EA 1
(52385) 234 024 063

E-3 5 R204, 4.3 kK ohm 5%, 4 W EA ]
(52385) 234 024 078

E-3 8 R205, 1 k ohm 5%, 14 W EA 1
(52385) 234 024 063

E-3 7 R208, 1 k ohim 5%, 14 W EA 1
(52385) 234 024 063

E-3 8 R207, 1 k ohm 5%, 14 W EA 1
(52385) 234 024 063

E-3 ] R208, 1 k ohm +5%, 14 W EA 1
{52385) 234 024 063

E-3 10 R208, 3 k chim 5%, 14 W EA 1
(52385) 234 024 074

E-3 11 RZ210, 1 kohm 5%, 4 W EA 1
(52385) 234 024 083

E-3 12 R211, 5.1 k ohm 5%, 4 W EA 1
(52385) 234 024 080

E-3 13 R212, 1 kohm 5%, 14 W EA 1
(52385) 234 024 063

E-3 14 R213, 1 k onm 5%, V4 W EA 1
(52385) 234 024 083

E-3 1§ R214, 1 k ohm 5%, 4 W EA i
(52385) 234 024 063

E-3 18 R215, 1 k chm +5%, 14 W EA 1
(52385) 234 024 063

E-3 17 R216, 11 k ohm +1%, 16 W EA 1
(52385) 234 201 389

E-15
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(1) (2) 3) (4) (6)
ILLUSTRATION | NATIONAL STOCK DESCRIPTION UNIT QTY
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E-3 18 R217, 51.1 k ohm 21%, 18 W EA 1
(52385) 234 201 453

E-3 19 R218, 3.6 k ohm +5%, V4 W EA 1
(52385) 234 024 076

E-3 20 R219, 3.6 k ohm 5%, V4 W EA 1
(52385) 234 024 076

E-3 21 R220, 3.6 k ohm £5%, 14 W EA 1
(52385) 234 024 076

E-3 22 R221, 3.6 k ofm £5%, 14 W EA 1
(52386) 234 024 076

E-3 22 R222, 3.6 k ohm 5%, 14 W EA 1
(52385) 234 024 078

E-3 24 R223, 820 k ohm £5%, Y4 W EA 1
(52385) 234 024 061

E-3 28 R224, 1 k ohm £5%, 14 W EA 1
(52385) 234 024 (83

E-3 26 R225, 1 k ohin 5%, Y4 W EA 1
(52385) 234 024 063

E-3 ar R228, 1 k ohm 5%, 4 W EA 1
(52385) 234 024 063

E-3 28 R227, 200 k ohm 5%, Y4 W EA 1
(52385) 234 024 118

E-3 29 R228, 100 k ohm :£5%, Vs W EA 1
{52385) 234 024 111

E-3 30 R229, 560 k ohm 5%, V4 W EA 1
(52385) 234 024 129

E-3 31 R230, 910 k chm 5%, Va4 W EA 1
(52385) 234 024 134

E-3 32 R231, 160 k ohm 5%, V4 W EA 1
(52385) 234 024 116

E-3 33 R232, 10 k ohm 5%, V4 W EA 1
(52385) 234 024 087

E-3 34 R233, 200 k ohm 1%, 18 W EA 1
(52385) 234 024 510

E-3 35 R234, 6.04 k ohm %1%, 186 W EA 1
(52385) 234 201 3584

E-16
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ILLUSTRATION | NATIONAL STOCK DESCRIPTION UNIT | aTY
FIG ITEM NUMBER OF

NG N MEASURE]

E-3 36 R235, 15 k ohim +5%, /4 W EA 1
(52385) 234 024 081

£-3 37 R238, 10 k ohm £1%. 18 W EA 1
(52385) 234 201 385

E-3 38 R237, 10 k ohm +1%, 16 W EA 1
(52385) 234 201 385

E-3 39 R238, 15 k ohm +5%., 14 W EA 1
(52385) 234 024 091

E-3 40 R239, 200 k ohm £1%, 18 W EA 1
(52385) 234 024 510

E-3 41 R240, 1 k ohm +5%, 14 W EA 1
(52385) 234 024 063

E-3 42 R241, 604 k ohm +1%,18 W EA 1
(52385) 234 201 268

E-3 43 R242, 5.1 k ohm 5%, 14 W EA 1
(52385) 234 024 080

E-3 44 R244, 10 k chm 5%, Y4 W EA 1
(52385) 234 024 087

E-3 45 R245, 3.3 k ohm +5%., V4 W EA 1
(52385) 234 024 075

E-3 46 R248, 5.1 k ohm 5%, 14 W EA 1
(62385) 234 024 080

E-3 47 R247, 5.1 k ohm +5%, 14 W EA 1
(52385) 234 024 080

E-3 48 R248, 380 k ohm +5%, 14 W EA 1
(52385) 234 024 125

E-3 49 R249, 10 k ohm 5%, Y4 W EA 1
(52385) 234 024 087

E-3 50 R250, 19.1 k ohm +1%, 18 W EA 1
(52385) 234 201 412

E.3 51 R251, 10 k ohm 1%, 18 W EA 1
(52385) 234 201 385

E-3 52 R252, 68 k ohm +5%, 14 W EA 1
(52385) 234 024 107

E-3 53 R253, 51 k ohm +5%, 14 W EA 1
(52385) 234 024 104

E-17
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S
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E-3 &4 R254, 820 k ohm 5%, 14 W EA 1
(52385) 234 024 061

£-3 55 R25%5, 820 k ohim +5%, 14 W EA 1
(52385) 234 024 061

E-3 56 R256, 820 k ohm +5%, 14 W EA 1
(52385) 234 024 081

E-3 57 R257, 820 k ohm £5%, 14 W EA 9
(62385) 234 024 061

E-3 58 R258, 820 k ohm +5%, 14 W EA 1
(52385) 234 024 061

E-3 59 R259, 470 k ohm +5%, 14 W EA 1
(52385) 234 024 127

£-3 60 R260, 10 k ohm 5%, 14'W EA 1
(52385) 234 024 087

E-3 61 R261, 100 Kk ohm +5%, ¥4 W EA 1
(52385) 234 024 111

E-3 82 R262, 10 M ohm +5%, 14 W EA 1
(52385) 234 024 158

E-3 63 R263, 33 k ohm +5%, 14 W EA 1
(52385) 234 024 089

£-3 64 R264, 2.4 k ohm +5%, Va4 W EA 1
(52385) 234 024 072

E-3 65 R268, 2.4 k ohm £5%, 14 W EA 1
(52385) 234 024 072

E-3 66 R266, 3.6 k ohm +5%, 14 W EA 1
(52385) 234 024 076

E-3 &7 R267, 15 k ohm +5%, 14 W EA 1
(52385) 234 024 091

E-3 68 R268, 5.6 k ohm +5%, /4 W EA ]
(52385) 234 024 081

E-3 69 R269, 10 k ohm +1%, 18 W EA 1
(52385) 234 201 385

E-3 70 R270, 887 k ohm 1%, 18 W EA 1
(52385) 234 201 284

E-3 71 R271, 5.6 k chm 5%, 4 W EA 1
(52385) 234 024 081

E-18
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E-3 72 R272, 15k ohm +5%, Ya W EA 1
(52385) 234 024 091

E-3 73 R273. TRIMPOT, 20 k ohm EA 1
(52385) 236 010 008

E-3 74 R274, TRIMPOT, § k ohm, #3269X EA 1
(52385) 236 010 006

E-3 75 R275, TRIMPOT, 100 k ohm, #3299X EA 1
(52385) 236 010 011
Capaditors

E-3 78 C201, 0.22 jsF £10%, 250 V EA 1
(52385) 204 400 120

E-3 77 €202, 0.22 pF £10%,; 250 V EA 1
(52385) 204 400 120

E-3 78 €203, 0.0047 pF £20%, 6k V EA 1
(52385) 204 025 050

E-3 79 C204, 0.0047 pF $20%, 6k V EA 1
(52385) 204 025 050

E-3 80 €205, 0.0047 uF +20%, 6k V EA 1
(52385) 204 025 050

E-3 81 C208, 0.0047 uF £20%, 6k V EA 1
(52385) 204 025 050

E-3 82 €207, 0.1 uF +20%, 50 V EA 1
(52385) 204 118 007

E-3 83 C208, 0.1 uF £20%, 50 V EA 1
(52385) 204 118 007

E-3 84 €208, 0.1 uF +20%, 50 V EA 1
(52385) 204 118 007

E-3 85 €210, 0.1 uF £20%, 50 V EA 1
(52385) 204 118 007

E-3 86 C211, 0.1 uF +20%, 50 V EA 1
(52385) 204 118 007

E-3 87 C212, 0.1 uF 20%, 50 V EA 1
(52385) 204 118 007

E-3 88 €213, 1.0 uF 320%, 50 V EA 1
(52385) 204 118 014

E-19
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E-3 85 C214, 0.1 uF +20%, 50 V EA 1
(52385) 204 118 007

£-3 90 C215, 0.1 uF £20%, 50 V EA i
(52385) 204 118 007

E-3 99 C216, 1.0 yF +20%, 50 V EA 1
(52385) 204 118 014

E-3 92 €217, 0.1 uF +20%, 50 V EA 1
(52385) 204 118 007

E-3 93 C218, 240 pF +5%, 500 V EA 1
(52385) 204 105 0114

E-3 84 C218, 1.0 pF +20%, 50 V EA 1
(52385) 204 118 D14

E-3 g5 €220, 1.0 pF £20%, 50 V EA 1
(52385) 204 118 014

E-3 96 C221, 3300 pF EA 1
(52385) 204 200 031

£-3 97 C222, 3300 pF EA 1
(52385) 204 200 031

E-3 98 C223, 1.0 uF +20%, 50 V EA 1
(52385) 204 118 014

E-3 ae C224, 1.0 uF £20%, 50 V EA 1
(52385) 204 118 014

£-3 100 €225, 1.0 uF +20%, 50 V EA 1
(52385) 204 118 014

E-3 101 C226, 1.0 uF +20%, 50 V EA 1
(52385) 204 118 014

E-3 102 €227, 0.1 uF +20%, 50 V EA 1
(52385) 204 118 007

E-3 103 C228, 0.1 uF +20%, 50 V EA 1
(52385) 204 118 007

E-3 104 C229, 0.1 pF +20%, 50 V EA 1
(52385) 204 118 007

E-3 106 €230, 1.0 uF $20%, 50 V EA 1
(52385) 204 118 014

E-3 106 €231, 0.01 pF +15%, 100 V EA 1
(52385) 204 200 037

E-20
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E-3 107 C232, 240 pF 5%, 500 V EA 1
(52385) 204 105 011

E-3 108 €233, 10 uF £20%, 25 V EA 1
(52388) 204 102 028

E-3 109 C234, 10 uF +20%, 25 V EA 1
(52385) 204 102 028

E-3 110 C235, 1.0 puF £20%, 50 V EA 1
(52385) 204 118 014

E-3 111 €236, 1.0 uF £20%, 50 V EA 1
(52385) 204 118 014

E-3 112 €237, 10 uF +20%, 25 V EA 1
(52385) 204 102 028

E-3 113 €238, 0.01 uF +15%, 100 V EA 1
(62385) 204 200 037

E-3 114 €239, 1.0 uF +20%, 50 V EA 1
(62385) 204 118 014

E-3 115 C240, 1.0 uF +20%, 50 V EA 1
(52385) 204 118 014

E-3 116 C241, 1.0 pF £20%, 50 V EA 1
(52385) 204 118 014

E-3 117 C242, 1.0 uF £20%, 50 V EA 1
(52385) 204 118 014

E-3 118 C243, 1.0 pF £20%, 50 V EA 1
(52385) 204 118 014

E-3 119 C244, 1.0 uF +20%, 50 V EA 1
(52385) 204 118 014

E-3 120 C245, 1.0 uF £20%, 50 V EA 1
(52385) 204 118 014

E-3 121 C248, 1.0 uF +20%, S0V EA 1
(52385) 204 118 014

E-3 122 C247, 0.001 pF £20%, 50 V EA 1
(52385) 204 121 060

E-3 123 C248, 0.001 pF +20%, 50 V EA 1
(52385) 204 121 060

E-3 124 €249, 0.001 uF £20%, 50 V EA 1
(52385) 204 121 060

E-21
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E-3 125 €250, 0.1 pF +20%, 50 V EA 1
(52385) 204 118 007

E-3 126 C251, 0.1 pF +20%, 50 V EA 1
(52385) 204 118 007

&3 127 €282, 0.1 pF +20%, 50 V EA 1
(52385) 204 118 067

E-3 128 €253, 0.1 uF +20%, 50 V EA 1
(52385) 204 118 007

E-3 12¢ C254, 0.1 uF +20%, 50 V EA 1
{52385) 204 118 007

E-3 130 C255, 0.1 uF £20%, 50 V EA 1
(52385) 204 118 007

E-3 131 C256, 0.1 pF +20%, 50 V EA 1
(52385) 204 118 007

E-3 132 €258, 0.1 uF £20%, 50 V EA 1
(52385) 204 118 007

E-3 132 C259, 0.1 uF 120%, 50 V EA 1
(52385) 204 118 007

E-3 134 C260, 0.1 pF 4+20%, 50 V EA 1
(52388) 204 118 007

E-3 135 C261, 1.0 uWF £20%, 50 V EA 1
(52385) 204 118 014

E-3 136 G262, 1.0 pF £20%, 50V EA 1
(52385) 204 118 014

E-3 137 C263, 1.0 uF £20%, 50V EA 1
(52385) 204 118 014

E-3 138 C264, 1.0 uF £20%, 50V EA 1
(52385) 204 118 014
Integrated Circuits

E-3 138 5962-01-249-7328 U201, Microcircuit Linear EA 1
(52385) 210 300 015

E-3 140 U202, 40488 EA 1
(52385) 210 210 049

E-3 141 U203, 179L0SAC EA 1
(52385) 210 300 071

E-22
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E-3 142 U204, 40138 EA 1
(52385) 210 027 001

E-3 143 U205, 40498 EA 1
(62385) 210 210 048

E-3 144 U208, 40118 EA 1
{52385) 210 210 011

E-3 145 U207, LM358AN EA 1
(52385) 210 300 013

E-3 146 5962-01-249-7325 U208, Microcircuit Linear EA 1
(52385) 210 300 015

E-3 147 U209, 4066 EA 1
(52385) 210 200 022

E-3 148 U210, 4048B EA 1
(52385) 210 210 048

E-3 148 U211, 40498 EA 1
(52385) 210 210 049
Transistors

E-3 150 Qz01, 2N3904 EA 1
{52385) 239 015 000

E-3 151 Q202, 2N3804 EA 1
(52385) 239 015 000

E-3 152 Qz03, 2N3904 EA 1
(52385) 239 015 000

E-3 153 Q204, VN1OKM EA 1
(52385) 239 200 012

E-3 154 Q205, VN10OKM EA 1
{52385) 239 200 012

E-3 155 Q206, 2N3804 EA 1
(52385) 239 015 000

E-3 156 Q207, 2N2907A EA 1
{52385) 238 100 012
Diodes

E-3 157 5961-01-248-7317 CR 201, Semicongductor Device EA i
(52385) 238 014 000

E-3 158 5961-01-248-7317 CR 202, Semiconductor Device EA 1
(52385) 239 014 000
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E-3 16¢ 5961-01.248-7317 CR 203, Semiconductor Device EA i
(52385) 239 014 000

E-3 160 5851-01-249-7317 CR 204, Semiconductor Device EA 1
(52385) 238 014 000

E-3 161 5961-01-249-7317 CR 205, Semiconductor Device EA 1
(52385) 239 014 000

E-3 162 5861-01-249-7317 CR 206, Semicondudior Device EA 1
(52385) 239 014 000

E-3 163 5961-01-249-7317 CR 207, Semiconductor Device EA 1
(52385) 235 014 000

E-3 164 5861-01-248-7317 CR 208, Semiconductor Device EA 1
(52385) 238 014 000

E-3 185 5861-01-249-7317 CR 208, Semiconductor Device EA 1
(52385) 239 014 000

E-3 166 5961-01-248-7317 CR 210, Semiconductor Device EA 1
(52385) 232 014 000

E-3 167 5861-01-249-7317 CR 211, Semiconductor Device EA 1
(52385) 239 014 000

E-3 168 CR 212, 1N52408B EA 1
(62385) 238 800 001

E-3 169 CR 213, 1N5240B EA 1
(52385) 238 600 001

E-3 170 CR 214, 1N5240B EA 1
(52385) 238 800 001

E-3 171 CR 215, 1N52408 EA 1
(52385) 239 600 001
Transformers

E-3 172 T291, Transformer Assembly EA 3
(52385) 202 900 017

E-3 173 T202, Toroid Assembly EA 1
(52385) 202 224 000

E-3 174 T203, Toroid Assembly EA 1
(52385) 202 224 000
Miscellaneous

E-3 175 5845-01-319-6629 K1, Reed Relay EA 4
(52385) 230 006 019

E-24
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E-3 176 5945-01-319-8620 K2, Reed Relay EA 1
(52386) 230 006 018

E-3 177 5945.01-319-6629 K3, Reed Relay EA 1
(52385) 230 006 019

E-3 178 OPT201, Optoisolator 12648 EA 1
(52385) 238 750 019

E-3 178 CPT202, Cploisolator 12648 EA 1
(52385) 239 750 019

E-3 180 OPT203, Optoisoiator 12848 EA 1
(52385) 230 750 019

E-3 181 OPT204, Optoisolator 12648 EA 1
(52385) 239 750 018

E-3 182 OPT205, Optoisolator 12648 EA 1
(52385) 238 750 019

E-3 183 OPT2048, Optoisolator 12648 EA 1
(52385) 239 750 018

E-3 184 5880-01-250-0450 OPT207, Semiconductor Device, Photo | EA 1
(52385) 236 750 002

E-3 185 5980-01-250-0459 OPT208, Semiconductor Device, Photo | EA 1
(52385) 238 750 002

E-3 188 5980-01-250-0459 OPT209, Semiconductor Device, Photo | EA 1
(52385) 238 750 002
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Figure E-4. Power supply/RF PCB.

E-26



T™M 8-6515-003-24&P

Section ll. REPAIR PARTS LIST

FOR
ELECTROSURGICAL APPARATUS
(1) 2) @) @) 5)
ILLUSTRATION NATIONAL STOCK DESCRIPTION UNIT QaTyY
FIG ITEM HRMESS o

NO. NO. MEASURE

E-4 1 5899-01-310-6668 Power Supply/RF PCB EA 1
(52385) 201 203 005
Resistors

E-4 2 R1, Resistor Assembly, 0.2 ohm EA 1
(52388) 203 077 001

E-4 3 R2, 22 ohm +5%, 4 W EA 1
(52385) 234 024 023

E-4 4 R3, 1 k ohm 5%, 14 W EA 1
(52385) 234 024 063

E-4 5 R4, Resistor Assembly, 0.2 ohm EA 1
(52385) 203 077 001

E-4 6 RS, 22 ohm 5%, 14 W EA 1
(52385) 234 024 023

E-4 7 R6, 1 k oiim 5%, 4 W EA 1
(52385) 234 024 063

E-4 8 R7, Resistor Assembly, 0.2 ohm EA 1
(52388) 203 077 01

E-4 9 R8, 22 ohm +5%, 14 W EA 1
(52385) 234 024 023

E-4 10 R9, 1 k ohm £5%, 4 W EA 1
(52385) 234 024 063

E-4 11 R10, Resistor Assembly, 6.2 ohin EA 1
(52385) 203 077 001

E-4 12 R11, 22 ohm 5%, 14 W EA 1
(52385) 234 024 023

E-4 13 R12, 1 k ohm 5%, 14 W EA 1
(52385) 234 024 063

E-4 14 R13, Foil Inconet, 0.04 ohim EA 1
(52385) 222 640 001

E-4 15 R14, Resistor Assembiy, 0.2 ohm EA 1
(52385) 203 077 001

E-4 16 R15, 22 ohm £5%, 4 W EA i
{52385) 234 024 023

E-4 17 R18, 1 k ohm 5%, V4 W EA 1
(52385) 234 024 063
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Section il. REPAIR PARTS LIST

FOR
ELECTROSURGICAL APPARATUS
(1) ' 3 (4) (5)
ILLUSTRATION NATIONAL STOCK DESCRIPTION UNIT oTY
FIG ITEM NUMBER o

NO. NO. ESSLIRE

E-4 18 R17, Resistor Assembly, 0.2 ohm EA 1
(52385) 203 077 001

E-4 18 R18, 22 ohm +5%, 4 W EA 1
(52385) 234 024 023

E-4 20 R12, 1 k ohm +5%, 14 W EA 1
(52385) 234 024 063

E-4 21 R20, Resistor Assembly, 0.2 ohm EA i
(62385) 203 077 001

E-4 22 R21, 22 ohm 5%, ¥4 W EA 1
(52385) 234 024 023

E-4 23 R22, 1 k ohm 5%, t4 W EA 1
(52385) 234 024 063

E-4 24 R23, Resistor Assembiy, 0.2 ohm EA 1
(52385) 203 077 001

E-4 25 R24, 22 ohm +5%, V4 W EA 1
(52385) 234 (24 023

E-4 26 R25, 1 kohm 5%, 14 W EA 1
(52385) 234 024 063

E-4 27 R26, 120 k ohm +5%, 12 W EA 1
(52385) 234 014 124

E-4 28 R27, 180 k ohm 5%, 12 W EA 1
(52385) 234 014 127

£-4 29 R28, 47 k ohm +5%, 1A W EA 1
(52385) 234 014 115

E-4 30 R29, Trimpot, T k ohm EA i
(52385) 236 200 078

E-4 31 R30, 2 k ohm 5%, 14 W EA 1
(52385) 234 024 070

E-4 32 R31, 270 k ohim 5%, 4 W EA 1
(52385) 234 024 049

E-4 33 R32, 1 kohm +5%, 14 W EA 1
(52385) 234 024 063

E-4 34 R33, 1 kohm 5%, 14 W EA 1
(52385) 234 024 063

E-4 35 R34, 1.2 k ohm 5%, 12 W EA 1
(52385) 234 014 048
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Section ll. REPAIR PARTS LIST

FOR
ELECTROSURGICAL APPARATUS
(1 (2) (3) {4) (5)
ILLUSTRATION NATIONAL STOCK DESCRIPTION UNIT QTyY
FIG ITEM NUMBER o

NO. NO. EASURE]

E-4 38 R385, 100k ohm +5%, 74 W EA 1
(52385) 234 024 039

E-4 37 R36, 51 k ohm +5%, 4 W EA 1
(52385) 234 024 104

E-4 ag R37, 22 k ohm +5%, 14 W EA 1
(52385) 234 024 079

E-4 39 R38, 100 k chm +5%, 4 W EA i
(52385) 234 024 111

E-4 40 R38, 4.7 k ohm £5%, 4 W EA 1
(52385) 234 024 104

E-4 41 R40, 5.1 kK ohm 5%, V4 W EA f
(52385) 234 024 080

E-4 42 R41, 300 ohm £5%, V4 W EA 1
(52385) 234 024 050

E-4 43 R43. 1.5 k ohim +5%, V4 W EA 1
(52385) 234 024 087

E-4 44 R44, 1 K ochm 5%, Y4 W EA 1
(52388) 234 024 083

E-4 45 R45, 110 k ohm 5%, 4 W EA 1
(52385) 234 024 112

E-4 46 R46, 1 k ohm 5%, Y4 W EA 1
(52385) 234 024 063

E-4 47 R47, 4.7 k ohm +5%, V4 W EA 1
(52385) 234 024 079

E-4 48 R48. 560 ohm +5%, 4 W EA 1
(52385) 234 024 057

E-4 49 R48, 330 k ohm 6%, 4 W EA i
(52385) 234 024 123

E-4 50 RS0, 1 k ohm 5%, 4 W EA 1
(52385) 234 024 063

E-4 51 R61, 3.6 kohm 5%, Va W EA 1
(52385) 234 024 076

E-4 52 R52, 2.7 k ohm 5%, Va2 W EA i
(52385) 234 024 073

E-4 53 R53, 1.5 k ohm +5%, Va4 W EA 1
(52385) 234 024 067
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FOR
ELECTROSURGICAL APPARATUS
(1) 7)) 3 #) (%)
ILLUSTRATION NATIONAL 8TOCK DESCRIPTION UNIT QTY
FIG ITEM HONMEER oF
NG, NO. MEASURE]

E-4 £4 R54, 33 k ohm 5%, 14w EA 1
(52385) 234 024 099

E-4 55 R55, 1 k ohm 5%, 14 W EA 1
(52385) 234 024 063

E-4 56 RE8, 10 K ohm +5%, 14 W EA 1
(52388) 234 024 087

E-4 57 R57, 10 k ohm +5%. 14 W EA 1
(52385) 234 024 087

E-4 58 R58, 100 k ohm +5%, 14 W EA 1
(52385) 234 024 111

E-4 56 R59, 2.7 k ohm +5%, 14 W EA 1
(52385) 234 024 073

E-4 60 R80, 7.5 k ohm 5%, 14 W EA 1
(62385) 234 024 084

E-4 61 R61, 36 ohm +5%, Y4 W EA 1
(52385) 2234 024 028

E-4 62 R8&2, 47 k ohm £5%, 14 W EA 9
(52385) 224 024 103

E-4 63 R83, 30 k ohm +5%, V4 W EA ]
(52385) 234 024 098

E-4 64 R64, 5.1 k ohm 5%, V4 W EA 1
(62385) 234 024 080

E-4 65 R&S5, 100 k ohm 5%, 14 W EA 1
(52385) 234 024 111

E-4 &6 R66, 1 k ohm 5%, 14 W EA 1
(52385) 234 024 063

E-4 87 R67, 1 k ohm +5%, 14 W EA 1
(52335) 234 024 063

E-4 68 R68, 10 K ohim +5%, 4 W EA 1
(52385) 234 024 087

E-4 68 RE9, 10 k ohm £5%, 14 W EA 9
(52385) 234 024 087

E-4 70 R70, 1 k ohm 5%, 14 W EA 1
(52385) 234 024 083

E-4 71 R71, 150 k ohm +5%, 14 W EA 1
(52385) 234 024 115
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FOR
ELECTROSURGICAL APPARATUS
(1) (2) 3 (4) (5)
ILLUSTRATION NATIONAL STOCK DESCRIPTION UNIT QTY
FIG ITEM RS o

NO. NO. MEASURE

E-4 72 R72. 270 ohm +5%, Y4 W EA 1
(52385) 234 024 049

E-4 73 R73, 100 k ohm 5%, 4 W EA 1
(52385) 234 024 111

E-4 74 R74, 470 ohim £5%. 4 W EA 1
(52385) 234 024 055

E-4 75 R75, 560 chm £5%, V4 W EA 1
(52385) 234 024 057

E-4 78 R76, 4.7 ohm 8%, 12 W EA 1
(52385) 234 014 080

E-4 77 R77,4.7 ohm 15%, 12 W EA 1
(562385) 234 014 060

E-4 78 R78, 470 ohm 5%, V4 W EA 1
(52385) 234 024 055

E-4 79 R79, 10 k ohm 5%, 4 W EA 1
(62385) 234 024 087

E-4 80 R80, 20 k ohm 5%, 8 W EA i
(62385) 234 000 017

E-4 81 R81, 20 k ohm 5%, 8 W EA 1
(52385) 234 000 017

E-4 82 R82, 0.1 ohm 3%, 3 W EA 1
(52385) 234 028 001

E-4 83 R83, 0.1 ohm 3%, 3 W EA 1
(52385) 234 028 001

E-4 84 R84, 1 k ohm £5%, V4 W EA 1
(52385) 234 024 063

E-~4 85 R8S, 10 k ohm +5%, 14 W EA 1
(62385) 234 024 087

E-4 86 R88&, 10 k ohm +5%, 14 W EA 1
(52385) 234 024 087

E-4 87 R87, 680 ohm 5%, 4 W EA 1
(52385) 234 024 059

E-4 88 R88, TRIMPOT, 10 k ohm EA 1
(62385) 236 200 079

E-4 89 R88, TRIMPOT, 10 k ohm EA 1
(52385) 236 200 079
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E-4 80 R90, TRIMPQT, 10 k ohm EA 1
(52385) 236 200 079

E-4 91 R91, TRIMPOT, 1¢ k ohm EA 1
(52385) 236 200 079

E-4 82 R82, TRIMPOT, 10 k ohm EA 1
(52385) 236 200 079

E-4 83 R93, TRIMPOT, 10 k ohm EA 1
(52385) 236 200 078

E-4 94 RS4, TRIMPOT, 10 k ohm EA 1
(52385) 236 200 079

E-4 a5 RE5, TRIMPOT, 10 k ohm EA 1
(52385) 236 200 079

E-4 96 R96, 1 K ohm +5%, 14 W EA 1
(52385) 234 024 063

E-4 97 R97, 51 ohm +5%, Y4 W EA 1
(52385) 234 024 032

E-4 08 R98, 51 ohm 5%, 14 W EA 1
(52385) 234 024 032

E-4 99 R89, 1 k ohm +5%, V4 W EA 1
(52385) 234 024 063

E-4 100 R100, 1 k ohm £5%, 14 W EA 1
(62385) 234 024 063

E-4 101 R101, 51 ohm +5%, 4 W EA 1
(52385) 234 024 032

E-4 102 R102, 1 k ohm 5%, 14 W EA 1
(52385) 234 024 063

E-4 403 R103, 51 ohm 5%, T4 W' EA 1
(52385) 234 024 032

E-4 104 R104, 1 kohm 6%, V4 W EA 1
(52385) 234 024 063

E-4 105 R105, 10 k ohim +5%, V4 W EA 1
(52385) 234 024 087

E-4 106 R106, 10 k ohm +5%, 14 W EA 1
(52385) 234 024 087

E-4 107 R107, 10 k ohm 5%, 4 W EA 1
(52385) 234 024 087
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E-4 108 R110, 100 ohm 5%, 4 W EA 1
(52385) 234 024 039

E-4 109 R111, 560 ohm +5%, a4 W EA 1
(62385) 234 024 057

E-4 110 R112, 1.2 k ohm 5%, o W EA 1
(52385) 234 014 041

E-4 111 R113, 1.2 kohm +5%, V4 W EA 1
(52385) 234 014 041

E-4 112 R114, 100 k ohm 5%, 14 W EA 1
(52386) 234 024 111

E-4 112 R117, 1 kohm 5%, Va W EA 1
(52385) 234 024 (063

E-4 114 R118, 1 k ohm +5%, 14 W EA 1
(52385) 234 024 063

E-4 115 R118, 1 k chm +5%, V4 W EA 1
(52385) 234 024 063
Capacitors

E-4 116 C1, 1.0 uF £20%, 50V EA 1
(52385) 204 118 014

E-4 117 C2, 0.015 pF £10%, 500 V EA 1
(52385) 204 085 012

E-4 118 C3, 0.012 pF £10%, 500 V EA 1
(52385) 204 085 010

E-4 119 C4, 1300 pF 41 0%, 1000 v EA 1
(52385) 204 079 058

E-4 120 CS§, 100 pF £15%, 100 V EA 1
(52385) 204 200 013

E-4 121 C8, 1.0 WF +20%, 50 V EA 1
(52385) 204 118 014

E-4 122 C7,1.0 uF 120%, 50 V EA 1
(52385) 204 118 014

E-4 123 C8, 1500 pF +10%, 1000 V EA 1
(62385) 204 079 058

E-4 124 C8, 100 pF £15%, 100 V EA 1
(52385) 204 200 013
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E-4 125 C10, 0.1 pF +20%, 50 V EA 1
(52385) 204 118 007

E-4 126 C11, 1.0 uF +20%, 50 V EA 1
(52385) 204 118 014

E-4 127 C12, 33 pF +10%, 600 V EA 1
(52385) 204 200 007

E-4 128 C13, 47 pF +15%, 100 V EA 1
(52385) 204 200 009

E-4 129 C14, 0.033 pF +20%,.50 V EA 1
(562385) 204 118 004

E-4 130 C15, 0.1 uF +20%, 50 V EA 1
(52385) 204 116 007

E-4 131 C16, 0.1 uF £20%, 50 V EA 1
(52385) 204 118 007

E-4 132 C17, 1000 pF +15%, 100 V EA 1
(52385) 204 200 025

E-4 133 €18, 1.0 pF 120%, 50 V EA 1
(52385) 204 118 014

E-4 134 C19, 0.033 pF +20%, 50 V EA 1
(52385) 204 118 004

E-4 135 C20, 2200 pF 5%, 500 V EA 1
(62385) 204 105 034

E-4 136 C22, 1.0 uF +20%, 50 V EA 1
(52385) 204 118 014

E-4 187 C23, 1.0 uF +20%, 50 V EA i
(52385) 204 118 014

E-4 138 C24, 1.0 uF £20%, 50 V EA 1
(52385) 204 118 014

E-4 139 €25, 1.0 uF +20%, 50 V EA 1
(52385) 204 118 014

E-4 140 €26, 1000 pF +20%, 200 V EA 1
(52385) 204 500 103

E-4 141 C27, 1500 pF +5%, 500 V EA %
(52385) 204 105 030

E-4 142 C28, 1000 pF +20%, 200 V EA 1
(52385) 204 500 103
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E-4 143 €289, 1 pF +10%, 250 V EA 1
(52385) 204 400 138

E-4 144 €30, 1200 pF 5%, 200 V EA 1
(52385) 204 105 028

E-4 145 C31, 6800 pF +30 -10%, 25 V EA 1
(52385) 204 500 106

E-4 146 C32, 4700 uF +30 -10%, 35 V EA 1
(52388) 204 500 108

E-4 147 C33, 0.1 pF £20%, 50 V EA i
(52385) 204 118 007

E-4 148 C34, 0.1 pF +20%, 50V EA 1
(52385) 204 118 007

E-4 149 C35, 1.0 uF £20%, 50 V EA 1
(52385) 204 118 014

E-4 150 C38, 15 uF £10%, 220 V EA 1
(52385) 204 400 130

E-4 151 C37,15 wF +10%, 220 V EA 1
(52385) 204 400 130

E-4 162 C38, 2 uF, 400 V EA 1
(62385) 204 400 001

E-4 163 C39, 0.1 ¢F $20%, 50 V EA 1
(52385) 204 118 007

E-4 154 €40, 0.1 uF 320%, 50 V EA 1
(523885) 204 118 007

E-4 155 C42, 0.1 pF +£20%, 50 V EA 1
(52385) 204 118 007

E-4 156 C43, 10 puF £10%, 20 V EA 1
(52385) 204 055 002

E-4 157 C44, 10 F +10%, 20 V EA 1
(62385) 204 055 002

E-4 158 C48, 1.0 uF +20%, 50 V EA 1
(52385) 204 118 014

E-4 159 C47,1.0 uF +20%, 50 V EA 1
(52385) 204 118 014

E-4 160 C48, 1.0 pF $20%, 50 V EA 1
(52385) 204 118 014
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E-4 161 C49, 1.0 pF +20%, 50 V EA 1
(52388) 204 118 014
Integrated Circuits

E-4 162 U1, 4050B EA 1
(52385) 210 210 050

E-4 163 U2, ICL7660CPA EA 1
(52385) 210 300 072

E-4 164 U3, LM306 EA 1
(52385) 210 016 002

E-4 165 U4, Microcireuit Linear EA 1
(52385) 210 300 015

E-4 166 US, 40238 EA 1
(52385) 210 210 023

E-4 167 Us, 40118 EA 1
(52385) 210 210 011

E-4 168 U7, SG3526 EA 1
(52385) 210 300 062

E-4 169 US, 4086 _ EA 1
(52385) 210 200 022

E-4 170 U9, 4066 EA 1
(52385) 210 200 022
Transistors

E-4 171 Q10, VN1OKM EA 1
{52385) 239 200012

E-4 172 Q12, VN10KM EA 1
(52385) 239 200 012

E-4 173 Q14, VN10KM EA 1
(52385) 239 200 012

E-4 174 Q15, VN10KM EA 1
(62385) 239 200 012

E-4 1756 Q16, 2ZN3304 EA 1
(52385) 230 015 000

E-4 176 Q17, VN10KM EA 1
(52385) 239 200 012

E-4 177 Q18, VN10KM _ EA 1
(52385) 239 200 012
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E-4 178 Q19, VINTOKM EA 1
(52385) 238 200 012

E-4 179 G20, VNTOKM EA 1
(52385) 239 200 012

E-4 180 Q21, VN10KM EA 1
(62385) 239 200 012

E-4 181 Q22, 2N2805A EA 1
(52385) 239 018 000

E-4 182 Q23, MM3724 EA 1
{52385) 23¢ 052 000

E-4 183 Q24, MM3724 EA 1
(52386) 238 652 000

E-4 184 Q25, 2N2305A EA 1
{52385) 239 018 000

E-4 185 Q30, IRF531 EA 1
(62385) 239 200 014

E-4 186 Q31, IRFE533 EA 1
(62385) 239 200 015
Dicdes

E-4 187 CR1, MR826 EA 1
(52385) 239 066 005

E-4 188 CR2, MR826 EA 1
(52385) 238 066 005

E-4 189 CR3, MR826 EA 1
(52385) 239 066 005

E-4 190 CR4, MR826 EA i
(5238%5) 239 066 005

E-4 191 CRS, MR826 EA 1
(52385) 230 066 005

E-4 182 5861-01-249-7319 CR8, Semiconductor Device, Diode EA 1
(52385) 239 014 000

E-4 183 £961-01-249-7319 CR&, Semiconductor Device, Diode EA 1
(52385) 238 014 000

E-4 184 £861-01-249-7319 CR8, Semiconductor Device, Diode EA 1
(52385) 238 014 000

E-37/E-38 blank
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E-4 185 CR9, IN751A EA 1
(52385) 238 600 011

E-4 196 5861-01-248-7319 CR10, Semiconductor Device, Diode EA 1
(62385) 239 014 000

E-4 197 5961-01-249-7319 CR11, S8emiconductor Device, Diode EA 1
(52385) 239 014 000

E-4 198 5961-01-249-7319 CR12, Semiconductor Device, Diode EA 1
(52388) 239 (14 000

E-4 198 CR13, 1N5233B EA 1
(52385) 238 600 000

E-4 200 5961-01-249-7319 CR14, Semiconductor Device, Diode EA 1
(52385) 238 014 000

E-4 201 5961-01-249-7319 CR18, Semiconductor Device, Diode EA 1
(52385) 239 014 000
Miscellaneous

E-4 202 T1, Transformer, Pulse EA 1
(52385) 251 200 024

E-4 203 T2, Transformer, Pulse EA 1
(62385) 251 200 024

E-4 204 T3, Transformer, Power Switching EA 1
(62385) 251 200 028

E-4 205 T4, Transformer, Output EA 1
(52385) 251 200 030

E-4 208 L1, Inductor, Cut EA 1
(52385) 251 100 077

E-4 207 L2, Inductor, 0.75 mH, #T-0403 EA 1
(5238%) 251 039 000

E-4 208 5920-01-319-6623 F1, Fuse, Cartridge EA 1
(52385) 251 Q05 039

E-4 209 5845-01-319-6631 K1, Relay, Electromagnelic EA 1
(52388) 230 007 002
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NO. NO. MEASURE
E-5 1 5996-01-319-6658 Heat Sink Electrical-Elecironic EA 1
(52385) 202 701 282
E-5 2 R115, Resistor, 500 ohm £5%, 50 W EA 9
(52385) 234 003 008
E-5 3 5961-01-319-6648 Q1, Transistor EA 1
(52385) 239 200 020
E-5 4 5661-01-319-66486 Q2. Transistor EA 1
(52385) 239 200 020
E-5 5 5961-01-319-6646 Q3, Transistor EA 1
(52385) 239 200 020
E-5 8 | 5961-01-310-6846 Q4, Transistor EA 1
: (52385) 238 200 020
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ELECTROSURGICAL APPARATUS
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©)) (2 (3) 4) (3)
ILLUSTRATION NATIONAL STCCK DESCRIPTION UNIT QTy
NUMBER OF
FIG ITEM
NO. | NO. [MEASURE
E-6 1 £098-01-319-6659 Heat Sink Electrical-Electronic EA 1
(52385) 202 701 283
E-6 2 R1, Reslistor, 50 ohm +5%, 50 W EA 1
(52385) 234 003 007
E-6 3 5861-01-319-6648 Q5, Transistor EA 1
(52385) 238 200 032
E-6 4 5861-01-318-66456 Q6, Transistor EA 1
(52385) 23¢9 200 032
E-8 5 5861-01-319-6848 Q7, Transistor EA 1
(52385) 238 200 032
E-6 8 5661-01-313-6646 Q8, Transistor EA 1
(52385) 239 200 032
E-& 7 5861-01-319-8848 Q9, Transistor EA 1

(52385) 236 200 032
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E-44
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Figure E-7. Heat sink assembly, power supply.



Section Il. REPAIR PARTS LIST

FOR

ELECTROSURGICAL APPARATUS
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) (2) _ (3) (4) (5)
ILLUSTRATION NATIONAL STOCK DESCRIPTION UNIT QTyY
F1G ITEM NUMBER OF
NO. NO. MEASURE
E-7 1 5999-01-319-6660 Heat Sink Eledtrical-Electronic EA 1
(52385) 202 701 088
E-7 2 R2, Resistor, 50 ohm 5%, 50 W EA 1
(52385) 234 003 007
E-7 3 Q26, Transistor EA 1
(52385) 239 200 022
E-7 4 Q27, Transistor EA 1
(52385) 238 200 022
E-7 5 Q28, Transistor EA 1
(52385) 239 200 022
E-7 8 Q29, Transistor EA 1
(52388) 239 200 022
E-7 7 BR2, Bridge Rectifier, MDA3504. EA 1

(52388) 239 700 003
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Figure E-8. Heat sink assembly, low voltage PS.
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Section Il. REPAIR PARTS LIST
FOR
ELECTROSURGICAL APPARATUS

) %) @3) (4) (5)
ILLUSTRATION NATIONAL STOCK DESCRIPTION UNIT QTY
FIG ITEM NUMBER OF

NO. NO. MEASURE

E-8 1 5999-01-312-86657 Heat Sink Electrical-Electronic EA 1
(52385) 202 701 331

E-8 2 R1, Resistor, 0.50 ohm +5%, 50 W EA 1
(52385) 234 003 005

E-8 3 C1, Capacitor, 1.0 pf +20%, 50 V EA 1
{62385) 204 118 014

E-8 4 C2, Capacitor, 1.0 pf +20%, 50V EA 1
(52385) 204 118 014

E-8 5 C3, Capacitor, 1.0 uf +20%, 50 V EA 1
(52385) 204 118 014

E-8 6 C4, Capacitor, 1.0 pf +20%, 50V EA 1
(52385) 204 118 014

E-8 7 CS5, 0.0022 uf 320%,6 kV EA 1
(52385) 204 025 044

E-8 8 U1, Voltage Regulator, .M340K- 5.0 EA 1
(52385) 210 300 073

E-8 8 U2, Voltage Reguiator, LM340K - 12 EA 1
(52385) 210 300 074

E-8 10 BR1, Bridge Recltifier, VK648X EA 1
{52385) 239 700 034

E-8 11 BR3, Bridge Rectifier, V8247 EA 1
(52385) 238 006 000

E-8 12 BR4, Bridge Rectifier, V8247 EA 1
(52385) 236 006 000
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Flgure E-9. Monopolar footswitch.
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Section Il. REPAIR PARTS LIST
FOR
ELECTROSURGICAL APPARATUS

(1 (@) (3) (4) (%)
ILLUSTRATION NATIONAL STOCK DESCRIPTION UNIT QTY
NUMBER OF
FIG ITEM

NO. | NoO. MEASURE

E-S 1 Divider Bar EA i
(52385) 223 600 009

E-9 2 Base EA i
(52385) 222 700 000

E-8 3 Rubber Feet EA 4
(52385) 213 110 184

E-9 4 Cable Assembly EA g
(52385) 202 400 212

E-9 5 Strain Relief EA 1
(52385) 213 150 009

E-8 6 CUT Label EA 1
{52385) 216 100 013

E-9 7 COAG Label EA 1
(52385) 216 100 012

E-9 8 Rivels EA 2
(52385) 237 600 020

E-8 g Switch EA 2
(52385) 243 068 000
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Figure E-10. Mobile cart.
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Section il. REPAIR PARTS LIST
FOR
ELECTROSURGICAL APPARATUS

(1) () (3) (4) (5}
ILLUSTRATICN NATIONAL STOCK DESCRIPTION UNIT QTYy
NUMBER OF
FIG ITEM
NO. NO. MEASURE
E-10 1 Caster EA 4
213 200 003
E-10 2 Nylon Finger Screw, #8 EA 2
237100 552
E-10 3 Phillips Screw, #10 EA 6
237 100 551
E-10 4 Wing Nut, #10 EA ]
224 025 000
E-10 5 Fender Washer EA 2
253 100 045
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Section lll. SPECIAL TOOLS, TEST, AND SUPPORT EQUIPMENT

ELECTROSURGICAL APPARATUS

FOR

(1)
ITEM
NO.

(2)
LEVEL

3
NATIONAL STOCK
NUMBER

(4)
DESCRIPTION

()
UNIT

MEASURE

®)
QTY

NO SPECIAL TOOLS, TEST, AND SUPPORT EQUIPMENT ARE

APPLICABLE FOR THIS END ITEM,

E-562
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GLOSSARY

A
AC

AC leakage current

Active electrode

Adipose
AFR

ALE

AMP (amp)
AND gate

app
AR

BCD system format
BD

Bipolar output
BIPSW

BLiSW

BL2SW

BL3SW

Blend (BL)

BLK
BPDNS
BPUPS
BT

CAGE
CGDNS
CGUPS
chap
cm

Ampere
Alternating current

Any 50/8C¢ Hz current, Including capacitively - coupled currents, which may
be conveyed from accessible paris of the ES apparatus accessories to
ground, or through the patient to ground.

The electrical conductor through which a RF cumrent leaves the £S apparatus
and enters the patlent. An active eleclrode is typically small in size to proviie
a high current density to achieve the intended surgical effect.

The fat found in human tissue
Alr Force regulation

Address lalch enable
Ampere

A cireuit which has two or more input-signal ports and which delivers an
output only if and when every input-signal port is simultaneocusly energized.

Appendix

Army regulation

Binary coded desimal system formal
Bipolar dispiay

An isclated output. See Microbipolar.
Bipolar switch circuit (fig 3-18)

Blend 1 switch (fig 3-19)

Blend 2 switch (fig 3-19)

Blend 3 switch (fig 3-19)

An electrosurgical output which is intermediate in crest factor between Cut
and Coag. It is best for cutting tissue, while at the same time providing excellent
hemostasis. Blend can be thought of of as a "mixture” of Cul and Coag.

Black

Bipolar down switch circuit (fig 3-20)
Bipolar up switch circuit (fig 3-20)
Bottle

Operator or crew

Capagcitor

Commercial and government entily
Coag down switch terminal (fig 2-19)
Coag up switch terminal (fig 3-19)
Chapter

Centimeter

GLOSSARY-1
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CMOCS
COM
COAG

Coagulate

CPU
CR
Crest factor

CTA
CTDCNS
CTUPS
CcuT

CvC

D

DA

dac

dBa

De

C

VF
Desiccation

BV
DLA
DLAM

ECON

GLOSSARY-2

Complementary metal oxide semi-conduclor
Common electrical point

Electrocoaguiation. To coagulate. The name of Lhe voltage wavefarm or ES
apparatus output that is optimized for the fulguration of issue.

In electrosurgery, a general term which includes the fulguration and desiccation
of tissue. To cause to clot: fo achieve hemostasis; to kill tissue with electrosurgery
without severing it.

Central processing unit
Diode
The ratio of the peak voltage to the root mean square (RMS) voltage of a

periodic waveform. In electrosurgery, generally the outputs with high waveform
crest factors gre better for fulgurating tissue.

Comman 1able of allowances
Cut down switch terminal (fig 3-19)
Cut up switch terminal (fig 3-18)

in electrosurgery, the name of the voitage waveform ar generator oulpul which
is optimized for dividing tissue wilh a minimum of coaguiation. An output with
a low crest factor, typically 1.4 1o 2.0, Tissue division with a fine electrosurglcal
electrode.

Calibration/verification/cedtification
Cepot level maintenance
Depariment of the Army
Digitat-to-analog converter
Decibel (adjusted)

Direct current

Degrees Celsius

Degrees Fahrenheit

The dehydration and necrosis of tissue caused by passing a radio frequency
electric current through the tissue. In desiceation, the electrodes must be in good
efectical contact with the tissue, and the cumrent heats the tissue by dissipating
power in the electrcal resistance of the tissue. Desiccation differs from fulguration
In that there is no sparking between the electrode(s) and the tissue.

Division

Dafense Loglstics Agency

Defense Logistics Agency manual
Defense Personnel Support Center
Direct support

Voltage (electromotive force)

Each

Power supply control voftage



Electrode

Eschar
ESD
= ()

figy (FIG)
Flip-fiop

FM
FSC
FSCM

ft
Fulguration

GND
Ground

Ground plate
GRN

GS

H
Hemostatis
HV

HVDC

HVPS

Hz

T™M 8-6515-003-24&P

Either terminal of an electric current through which electricity is received or
transmitted. In electrosurgery, it is the conductive metal electrode or accessory
(such as foroeps) which actually contacts the patient's body. In electrosurgery,
two electrodes are required and, in monopolar applications, are generaily
dissimilar in size. The smaller, “active” electrode, is intended to be the site of the
electrosurgery, while the larger patient retum electrode, merely completes
the circuit path back to the ES apparatus.

Electromagnetic interference

Head and neck

Erasable programmable read-only memory
Electrosurgical

A dry scab formed especially as a resuit of a bum
Electrostatic discharge

Ethylene oxide

Direct support maintenance

Fuse

Field effect transistor

Figure

A muitivibrator in which either of two active devices may remain conducting,
with the other nonconducting, until the application of an extemnal pulse,

Field manual
Federal supply class

Federal supply code for manufacturers. This is an obsolete term.
CAGE (commercial and government entity) is {the comrect acronym.

Foot (feet)

Coaguilating tissue or blood by means of radio frequency electric sparks.

In contrast ta desiccation, the active electrode is not in good electric contact
with the tissue and sparks jurnp from the electrode to the tissue. Fulguration
is literally the reducing of tissue 10 carbon.

Ground

Wires and conductors connected to the earth. Grounded conductors all have
the same voltage, so no dangerous currents can fiow between them.

A patient retum electrode which is connected directly to earth ground.
Green

General support

General support maintenance

The stoppage of a flow of blood

High voitage

High voitage direct current

High voitage power supply

Heriz

GLOSSARY-3
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I

iC

ICON
impedance

in
Integrated circuit (IC)

IO
lsolated generator output

JTA

kg

kiHz

Ibs

LED

LV

M

MAC
MAN
mbar
MBPR
MDIC PCB
MEDSOM
mF

Mfg

miH

MHz

A

Microbipolar

uF
min

GLOSSARYH4

Cunent
Integrated circuit
RF curent limit analog voltage

The resistance to flow of an AC or radio frequency electric current. The term
impedance incltudes not only simple DC resistance, but also the resistance to
fiow brought about by capacitance and inductance in a circui.

Inch

Aq interconnected array of active and passive elements integrated with a single
semiconductor substrate or deposited on the substrate by a continuous

seties of compatible processes, and capable of performing at least one
complete elactronic circuit function.

Input/Output

A generator oulput which has no reference to ground. In order for current 1o
fiow there must be a complete circuit path from the active electrode to the
patient retumn electrode. Isofated outputs are required for good operation with
bipolar instruments.

Jack

Joint table of allowances
Thousand

Kitograms

Kilohertz

Pounds

Light emitting diode

Low voltage

Mega (million)

Maintenance allocation chart
Manual

Miliibar

Microbipolar power

Monopelar display/control PC8
Medical supply, ¢ptical, and maintenance (baftalion)
Millifarad

Manufaciurer

Millihenry

dMegahertz (1 million)
Microampere

Aterm for an isolated. low power ES apparatus output which is optimized for
desiccating tissue. Specifically, the microbipolar output is designed for bipolar
neurosurgical forceps, bipolar laparoscopic forceps, ¢ic.

Microfarad (one-millionth)
Minute



mm
MONSW
MOSFET
MPL
MTOE
NC
Nibble
NO

NO. (No.)
NOR gate

NSN

@]

ohm

Op Amp

Optoisclator (OFT)

OR gate

p
para
Patient retum electrode

PCB
PCTSW
pF
PMCS

PP

psi
PSRF PCB

TM 8-6615-003-24&P

Millimeter

Maonopolar switch (fig 3-19)

Metal oxide semi~conductor fieid-effect transistor

Mandatory parts list

Modified table of organization and equipment

Normally closed (switch)

A unit of computer storage or information equal 10 one-half of a byte
Normally open (switch)

Number

A circuit in which the output voltage appears cnly when signals are absent
from all input terminals,

National stock number
Unit maintenance
Measurement of electrcal resistance

Operational ampiifier. An amplifier having high direct current stability and high
immunity o oscillation, generally achieved by using a large amount of
negative feedback.

A coupling device in which an LED, energized by {he Inpu! signal, is optically
coupled 10 a photodetector such as a light-sensilive output diode, transistor,
or silicon controlled rectifier.

A multiple inpul gate circuit whose outpul is energized when any one or more
of the input signals is in a prescribed state.

Plug
Paragraph

The electrode at which no electrosurgical effect is intendexi. It is usually large
in area in order (o provkie a low cument densty so that no electrosurgical effect
occurs & that site. 1t is also known as a dispersive electrode, patient plate, relum
electrode, inactive electiode, inert eleclrode, and indifferent electrode. If actually
connected 10 eanh ground, it IS also appropriate to call t a "ground plate.”

Printed circuit board

Pure cut switch {fig 3-19)

Picofarad

Preventive maintenance checks and services

An entrance or an exil for a electronic network
Peak to peak {voltage)

Pounds per square inch

Power supply/radio frequency oulpul PCB

A CUT mode with the lowest level of hemostasis.

Pulse-width modulation. The modulation of a pulse carrier wherein the value of
each instantaneous sampie of a modulating wave produces a pulse of proportional
duration by varying the leading, Irailing, or both edges of a pulse.

GLOSSARY-5
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Q

Q

QA

Qc

QTY

Quad Op Amp

R
RA

Radio frequency leakage curmrent

RC
ROYSW
RF

RO

RPL

s

88

SBYSW

560

Sink leakage current

Source leakage current

sTDBY

TON
VAC

GLOSSARY-6

Energy facior
Transistor

Qualily assurance
Quallly conirol
Quantity

See Op Amp
Resistor (resistance)
Resstor amay

The maximum current which can flow to ground from an Isolated generator
output when one side of the output is wired direclly 1o earth ground.

Resistor - capacitor
Ready swilch { fig 3-19)

Radio frequency. A high frequency aiternating current. "Radlo” generally
means a frequency greater than 100,000 Hz (cycles/second).

Roll

Repair parts list
Microsecond (one-millionth)
Supply bulletin

Standby swilch (fig 3-18)
Section

The maximum current which can flow into a patient connected lead (patient
relumn electrode, active electrode, etc.) when current at 50/80 Hz AC is appiied
to that patlent lead. The lead itself produces no current but passively accepts
current flowing to ground when a ground referenced power source (the line
woltage) Is applied to the patient by accident.

The maximum SO80 Hz current which will flow cut of the chassis, patient retlurn
electrode, or active electrode when touched 10 a grounded object. In contrast
to sink leakage, source leakage is active, that is, it provides a current which could
fiow through the palient or person touching the generator or accessories.

Standby

Switch

Transformer

Technical bulietin

Table of distribulion and allowances
Technical manual

Tum off

Tumon

Tube

Volt(s)

Volts aftemating cument



Volts direct current
Volis peak

Vatt(s)

White

Yellow

TM 8-6515-003-24&P
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INDEX

This index is organized alphabetically by topic and by subtopic. Topics and subtopics are identified by para-
graph number.

Abbreuiations. explanation, 1-2
Actuator coll spring, 3-36
Address latch enable (ALE), 4-11
Air space, 2-10
Alarm
Indicator, 1-13, 2-12, 2-14, 2-18, 3-18
Tone, 2-12, 2-18, 3-18
Alarm fault troubleshooting, 3-24, 4-15
Amperage ranges, 1-13
Analog, 4-11
Associated items of equipment, 2-19
Associated material, 2-20
Asynchronous mode, 1-15
Atmosphenc pressures, 1-13

Bafﬂe assembly, 4-18

Binary coded decimal (BCD) system format, 4-11
Bipolar display PCB, 3-29, 4-9, 4-11

Bipolar footswitch, 1-12, 2-3, 2-5, 3-12, 3-36, 4-8
Bipolar mode, 1-12, 1-18

Bracket, RF shield, 3-27, 3-28, 4-18

Bridge rectifiers, 3-24, 4-8, 4-15

Cabie connectors, 3-21

Calibration, 3-1, 3-37, 3-38

Capacior. 4-11

Casters 3-8, 3-40

Central processing unit (CPU), 4-8, 4-10, 4-11

Circuit breaker, 4-8

Commercial packaging, 3-7

Complementary metal oxide semi-conductor (CMOS) switeh, 4-11
Control panel assembly, 3-27

Control panel lens, 3-31

INDEX-1



T™ 8-6515-003-24&P

Conventer, 4-8
Crimped temminal lug, 3-27, 3-28, 3-33, 4-18
Curren! ieakage lester, 3-19

Data plate, 1-13
Decals, 1-13
Deficiencies, reporting, 3-13
Desliccation, monogpolar, 2-13
Destruction of Army materief, 1-4
Digital display, 2-3
Bigital-tc-analog converter (dac), 4-11
Dimensians
ES apparatus, 1-13
Mobile car, 1-13
Shipping/storing chest, 1-13
Dicde, 4-17
Dual pad patient relurn electrode, 4-8, 4-11

Electrical power conversion, 2-2

Eleclrode, patient retum, 1-12, 1-13, 1-15, 2-7, 2-14, 3-12
Electrode surgical, 1-12, 2-9, 2-15, 3-12

Electrostatic discharge (ESD) workstation, 3-26, 3-34
Erasable, pregrammabie, read-only memory (EPROM), 4-11
Eschar, 2-17

Ethylene oxide, 2-25

Expandable/censumable matenal, 2-20

Fender washers, 3-8, 3-40

Field effect transistor (FET), 4-10

Finger screws, nylon, 3-8, 3-8, 3-40

Flammabile matenals, 1-15

Fiyback converter, 4-11

Footswitch, 2-24
Bipolar, 1-12, 2-3, 2-5, 3-12, 3-36, 4-8
Manapolar, 1-12, 2-3, 2.5, 3-12, 3-35, 4-8
Selector, 2-3, 2-13

INDEX-2
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Forceps, 1-12, 1-16, 2-6, 2-14, 3-12
Forms, 1-3
Fuse, 2-3

Ge!, conductive, 1-12, 2-7
Generator, 1-8, 2-19
Gomceo clamp, 2-15
Grommet, rubber, 3-9, 3-40
Grounding terminal, 2-3

Handle, surgical, 1-12, 2-8, 2-9, 2-28, 3-12
Handswitching forceps, 1-12, 1-16, 2-6, 2-26, 3-12
Handswitching forceps troubleshooling, 3-24, 4-15
Handswitching pencil, 1-12, 2-3, 2-8, 2-8, 2-25, 3-12
Heat sink, 3-37, 4-8, 4-1C, 4-17

Hemostal, 2-15

Hex sacket screw, 3-27, 3-28, 3-35

Hook-and-loop fasteners, 1-12, 3-7, 3-8, 340
Humidity ranges, 1-13

Indicaior
Cul mode, 2-3
Footswitch, 2-3
lluminated, 2-3, 2-11
Remote, 2-3
Tone, 1-13, 2-3, 2-11, 2-12
Watls, 2-3
Inspections, 31
Integrated circuit, 4-8, 4-10
Interface PCB, 3-33, 4-11

Keyboand. 3-30, 4-8

Keyboard ribbon cable, 3-28, 3-29, 4-18
Keyboard switeh, 2-3, 2-13, 4-8, 4-11
Keyway, 2-5

Kocher clamp, 2-15

INDEX-3
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Lalch signal, 4-11

Lens, control panel, 3-31

Light emitting diode (LED), 4-11

Lockwasher, 3-27, 4-17, 4-18, 3-28, 3-32, 3-33, 3-34, 3-35, 3-36, 3-37
l.ow voltage coagulation, 2-13

Low voltage Iransformer, 4-8

Lubrication, 3-11

Medical materiel comglains, 1-9
Memory, 2-13, 4-11
Metal oxide semi-conducter transistor (MOSFET), 4-8
Microbipolar mode, 2-3, 2-13, 2-14
Microbipolar receptacle, 1-12, 2-3, 2-6
Microprocessor, 4-11
Micro-switch, 3-35, 3-36
Military packaging, 3-7
Moblle cant, 1-12, 1-13, 3-8, 3-12, 3-40
Mode indicator, 1-13
Mode of operation
Blopolar, 1-12, 1-18
Microbipolar, 2-3, 2-13, 2-14
Menopolar, 1-16
Ready, 2-12, 2-13, 2-18
Self-test, 2-11, 2-18, 3-15, 3-37, 4-15
Standby, 2-5, 2-8, 2-7, 2-8, 2-13, 2-18, 4-15
Mode! differences. 1-14
Model number, 1-1
Monopolar accessory receplacle, 2-3
Monopolar deslceation, 2-13
Monopolar display/control PCB, 1-8, 3-28, 4-11, 4-18
Monopolar feotswitch, 1-12, 2-3, 2-5, 3-12, 3-35, 4-8
Monopolar feotswitch troubleshooting, 3-24, 4-15
Moaonopaolar handswitch receptacle, 2-3, 2.6
Monoepolar handswitch troubleshooting, 3-24, 4-15
Multimeter, 3-38, 3-37
Mulipiexer, 4-8, 4-11

INDEX-4
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Ni!mus oxide, 1-15
Nomenclalure, cross-ceference, 1-8
Non-polarized comnponents, 4-17
Nylon finger screws, 3-8, 3-9

odal-invenlng data bus drivers, 4-11
Operating voltages, 1-13

Operational amplifier (Op Amp), 4-10
Cperational description, 4-8
Opteisotator, 4-8

Oscillator, 1-16, 4-10, 4-11

Qutput charactenstics, 1-13

Oxygen, 1-15

Paoemaker. 1-16.3-23
Patien! receptacle, 1-12, 2-3, 2-7
Patient retum electrode, 1-13, 1-15, 2-14
Disposable, 1-12, 2-7
Reusable, 1-12, 2-7, 3-12
Patient refum elecirode cable assembly, 1-12
Pedal
COAG, 3-12, 3-35
CUT, 3-12, 3-35
Pencll, handswitching, 1-12, 2-3, 2-6, 2-9, 2-25, 3-12
Phiilips screw, 3-8
Polarized component, 4-17
Potentiometer, 2-3, 4-8, 4-11
Power cord assembly, 2-3
Power supply/RF PCB, 3-34, 4-10, 4-17
Precautions, 1-15
Preventive maimenance checks and services (PMCS), 1-5, 2-28, 3-1, 3-12
Printed circuit beard (PCB), 3-12
Bipotar display, 3-29, 4-9, 4-11
Interface, 3-33, 4-11
Monopolar displayfcontrol, 1-8, 3-28, 4-11, 4-18
Power supply/RF, 3-34, 4-9, 4-17
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Pulse width moduiator, 4-8
PURE CUT culpul troubleshooting, 3-24, 4-15

Quadmp!e operalional amplifier (Quad Cp Amp), 4-11
Quality assurance, 1-7
Quality controf, 1-7

Radiai-iead capacitors, 4-17
Radio frequency, 1-15
Radio frequency (RF) elecirical leakage currents, 1-18, 2-17
Ready mode, 2-12, 2-13, 2-18
Receptacle
Bipolar, 3-32
Microbipolar, 1-12, 2-3, 2-8
Monopolar, 2-3, 2-6, 3-32
Patient, 1-12, 2-3, 2.7
Suryical handle, 1-12
Records, 1-3
Reclifier, bridge, 3-24, 4-8, 4-15
Regulator, 4-8
Remote indicator, 2-3
Repalr parts, 3-1, 3-5, 4-5
Reports, 1-3
Resister adjustment screw, 3-38
Retainer, 3-3
RF shleld, 3-33, 4-18
RF shield bracket, 3-27, 3-28, 4-18
Ribbon cable, 3-28, 3-29, 4-18
Ring terminal holders, 3-35, 3-38
Rubber feel, 2-3, 3-9, 3-40
Rubber grommel, 3-8, 3-40

Safaly, 1-14, 2-17, 31
Schematic, 3-25
Scope, 2-1

INDEX-6



Screw
Brass, 3-36
Combination-head, 3-35, 3-38
Hex socket, 3-27, 3-28, 3-35
Nylon, finger, 3-8, 3-8, 3-40
Phillips, 3-8, 3-35, 3-36
Resistor, adjustment, 3-38

TM 8-6515-003-24&P

Slofted, 3-37, 3-40, 4-17, 4-18, 3-26, 3-27, 3-28, 3-28, 3-30, 3-33, 3-34, 3-35, 3-38

Socket-head, 3-35
Screwdriver, flat blade offset, 3-27, 3-28, 4-18
Sealing compound, 3-38
Self-lest mode, 2-11, 2-18, 3-15, 3-37, 4-15
Self-test troubleshooting, 3-24
Shipment, 3-39, 3-41
Shutdown procedures, 3-40
Silicone sealant, 3-30
Slide switch, 2-2, 2-3
Solder, 4-17, 4-18
Special tools, 3-5, 4-6
Specificatlons, 1-13
Standby mode, 2-5, 2-8, 2-7, 2-9, 2-13, 2-18, 4-15
Standoff, 3-28, 3-29, 4-18
Start-up procedures, 2-40
Status section, 2-3
Sterilizing, 1-12, 2-8, 2-21, 2-25
Storage, 1-5, 1-6, 3-38. 3-40
Storing/shipping chest, 1-12, 1-13, 3-7, 3-12, 3-41
Strain relief nut, 3-35
Supply publicalions, 2-20
Surgical electrode, 1-12, 2-9, 2-16, 3-12
Surgical handle, 1-12, 2-8, 2-9, 2-28. 3-12
Switch
Standby, 2-3
Ready, 2-3
Bipolar, 2-3
Monogpolar, 2-3
Powaer toggle switch, 2-3
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Tempera!ura ranges, 1-13

Test circui, 3-16, 3-17. 3-18, 3-18

Test equipment, 3-2, 4-2

Torold transformer, 4-11

Transformer, low voltage, 4-8
Troubleshooling, 3-22, 3-23, 3-24, 4-14, 4-15
Twist-lock fastaners, 3-7

Unpacking, 2-2,2-10, 3.7

Vollage. operating, 1-13
Volume, 2-3

Warranty, 1-10

Washer, 3-8
Fender, 3-8, 3-40
Fiat, 3-27, 3-28, 4-18
insulating, 3-34, 4-17
Wattage setlings, 2-15, 2-18, 2-17, 3-18, 3-17
Watimeter, 3-38
Watls indicator, 2-3, 4-18
Wavefooms, 1-13, 4-14
Weight, 1-13
Wing nuts, 3-8
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CHANGE TC MULTIPLY CHANGE TO MULTIPLY
inches centimeters 1.540 centimeters inches 394
feet meters 3OS meters feet 3.280
yards meters 014 meters vards 1.094
3q inches s cenpmeters (451 i centimeters 5q inches 158
sq teet sq nieters 093 S meters sq feet 10.764
subic feet cubic nieters 028 cubie meters cubic feet 35.318
fluid oustces milliliters 29573 milliliters fluid ounces 034
pints liters 473 liters pints 2,113
quarts liters 946 liters quarts 1.057
callons liters 3735 liters gallons 204
punces grams 28.349 grams ounces 035
pounds kilograms 454 Rilograms pounds 2.208

TEMPERATURE CONVERSION

Degrees Fehrenheit to Degrees Celsiua: (*°F-32) X 5555 = °C

Degrees Calsius to Degrees Fahrenheit: (?°C X 1.8) « 32 = °f°

WEIGHTS CUBIC MEASURE
1 gram = 10 decigrams = 035 ounce 1 cu centimeter = 1000 cu miliimeters = .06 cu inch
| dekagram = 10 grams = .35 ounce I cu decimeter = 1000 ¢u contimeters = 61.02 ¢u mches
[ hectogram = 10 dekagrams = 3.52 onnces 1 cu meter = 1000 cu decimeters = 3531 cu feet

1 kilogram = 10 hectograms = 2.2 paunds

LINEAR MEASURE LIQUID MEASURE
1 centimetar = [0 miilinteters = 3V inch | contiliter = 10 mulliters = .34 foid ounce

| decimeter = 10 contimelers = 3.94 inches I deciliter = 10 centilitess = 3,38 fluid ounces

i meter = 10 dacimeters = 39.37 inches 1 liter = 10 deciliters = 33,8 fluid ounces
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