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FREFACE

“Uuidebook of Medical Hguipment Maintenance”™ is a tremendous tesult of
MLDEM Project working group of the Ministry of ilealth. Key health development
partrers, especially MICA were actively involved in the developmenti of this useful
Cuidebook. The main purpose of this book is to provide the Medical Fquipment
Maintenance technical skill based on the curreni resouree of health facilitics in order to
ensure proper Medical Equipment Management and to improve the quality of medical

service debivery.

| hope that “the Guidebook ol Medical Fquipment Maintenance™ will hecome a
uscful reference for leaders and working groups of all target hospitals as well as
development partners and used to strengthen and improve the activities of current and

future Medical Equipment Management and Maintenance in public hospitals.

On behall ol the Ministy of Health, T would lke to express my deeply thanks to
all members of MEDEM Project, especially JICA for (he eontribution of technical and

[inancial support to develop this Guidebook of Medical Equipment Maintenance.
[ privileges 1o disseminate the wse of document officially in the purpose of
promotion of medical eguipment management and maintenance in public hospitals in

order to comtribute the improvement of medteal services quality and reduce poverty for

the citizen,

Phnom Penh, December 16, 2008

For Minister
Secretary of State for Health

Prof. Eng Hout







Abbreviations and Acronyms

MDD Ground

LCD Liquid Crystal Display

[EC International Electro-Technical
Clomimission

JIS Jupanese [ndustrial Standards

MNIT3P Mon-Invasive Blond Pressure

[ Intensive Care Unit

1] Critical Care Unit

ALC Automatic Level Control

IR Fetal [leart Rare

M Fetal Movement

(] Lterine Contraction

Al Audio Frequeney







I-1. X-RAY DIAGNOSTIC EQUIPMENT

I. Iniroducetion

When a stream of electron is accelerated by an eicetrical potential to a very high
specd from Cathode part and absorbed by hiting a tareet material in Anode part, X-rays
are produced. Thus the main requirements {or producing X-ravs arc:

AL Llectricity

B. X-ray machine

® A spurce ol elecirons
® A strong tungsten target
* A source of electrical potential

X-rays have no color, no smell and are invisible, high enerey and short
wavelength, They can penetrate almost all materials except some metal abjeet ¢.g. lead,
Because human body composes of dilferent substances {flesh, water, air, bone, etc.),
difterem density of x-rays passed through thent. In medical imaging, these dilferences
in density generate confrast on the x-ray film among the different orpans of human
hody, which enable specialist physician 1o do diagnosis.

2. Principle of Opceration

A. Structure of the X-ray INagnostic Equipment

‘The components of X-ray diagnostic system arc as [oilows:
X-ray tube,

Coflimator or Beam Limited deviee

Tube stand

v v

b

High voltage generator,
Bucky table/ Bucky stand
Caontrol unit

¥

L o

Other accessories such as cassettes and film
Instruments wsed 0 Darkroom and other supplies for exposure and for

“_:’

development-fixation of the x-ray film
# Safety devices, cte.

A-1 X-ray tube:

X-rays wbe (s a typical vacuum tube, which s usually made ot {ragile
olass. This glass-made x-ray tube is sealed in isolated oil in a thick sheet of
metal case. Internal surtace of this metal case is coverad by lead to prevent
leakage of radwtion to a wrong direction. The metal case protects the glass




tube lrom mechanical shock and also protects user from radiation and
clectrical shock.

Internal diagram of X-ray tube: it shows ewao electrodes, Apode and
Cathode

1. Anode: connceted to positive pole (+) of the high voltage generator: it
is the target. 1t plays a rolc as an electron absorber and a shield. X-tay
tube has two types of Anode, rotating anode and stll Anode.

2. Cathode: conneeted to the negative pole of the high voltage gencrator.
It is the source of clectrons since it is consisted of filament made of
tungsten wire located in the metal which is called the Focal Spot.
Nome x-tay machine has only one Foeal Sport and some machine has
two Focad Spots, one small and one g,

Generation of x-rays
To generate x-rays, [irst connecl power 1o filament ol cathode, The

[ilament heated up and becomes red; electrons move 1o the surface and

make themselves ready to break from filament. After a high potential

difference between anode and cathode is generated, electrons quickly
weak away from the filament 1o hit tacget of anode, Such a strong hit

penerate sparks in which 1% gencrates x-rays and 99% gencrate Tieal.

Cathode
Rutation Ancde Anode target

Glass Tubg y s Filament

X ray

Fipurel, Internal diagram of X-ray tube




A-2 Tube Stand

It i3 a stand and its function is to move, rotate, and regulate horizontal or
vertical angles of X-ray tube, which facilitates o exposure.
A-3 Beam limiting device, Collimator

It is put with Tlalogen lamp to remark the location of X-ray EXPOSULC.
This device utilizes lead layer tor the surface of exposure #nd reduces useless
X-ray quantitative on the paticnt.

A-4 High voltage gencrator

The purpose of an X-ray gencrator is to change the current of electricity
and high voltage from low to high that is applied 1o the X-ray tube for the
production of X-rays,

There are several types due to the size and energy of X-ray machine.

- One older type of generator in common use of small X-ray
departients is the single-phase generator. In the present, small
X-ray inachines can be used.

- Three phase generator is more qualified than single phase
oenerator, but it requires proper clectnieity.

- Reeent development of high voltage generator technolopy points
out that, in the luture, most X-ray generators will be frequent
converter; multi-pulse generators are much smaller, lighter and
less expensive than conventional generator. And produce a high
quality X-ray beam.

Generally, 10 protect circuit and another side of this device, it was put
with several luses, which have different intensities due to the charger. These
fuses arc almost in the control unit except in big X-ray generator that has fuse
in the tube of that high vollage generator.

Figire2, External view of X-ray Generator

Tl




A-5 Bucky stand
This device plays a role to hold
the casscttes and increasss image

quality because putting Bucky stand
helps make the pictwe clear. It also
provided facility for chest examination
and other X-ray of bodics in stand
situation cither low or high.

Figure3.  External view of Bucky
stanid

A-G Bucky tablc

The Bucky table is used for X-ray examinations when the patient is
lying down. It must be able 10 hold a patient weighing 1 10kg and permcate to
X-rays approximately 100%. It has 2.0m x 0.65m ip size 1o (.8m, and height
(. 7m from the floor. This table was put with Bucky, which make the picture

clear,

I g ! h

Fipured. External view of Bucky table

A-7 Control Unit including:
- Swilch and meter are suaioy or digilal indicators that provide
information on the selective values of kY, mA, time of mAs.
- Switch requires clectricity voltape supplics.
- And switeh orders 1o X-tay.
Frequently, this contral unit must place in X-ray room {ollowing the
wehnical standard, which protects fromy X-ray techuieian, will have lead glass

for visual inspection,




A-8 Cassette and Film
- Cassetic is unopened slice box, which sunlight cannot permeate and
use for X-ray filin, Inside was put with scrcen that enables 1o turn

X-ray 1o beam,

A-% Equipment used in Darkroom
In the darkroom or cleaned 1ilm room including:

- Shelf o place the film and cassette, which has 0.6 m width and
Im length.

- Safcty lamp should have available erostve light of film tvpes.

- Cleaned film bareel or auwtomatic 0lm cquipment {automatic
printed pleture),

- There are ventilation, irrigation and protective sunlight svstems.

A-10 Protective X-ray Kquipment
These 1lems including:
- Screen has a covered lead thickness at least 0.5 mm and lead
lass that £t 1o the lead thickness.
- A covered lead room has thickness at least 0.5 mm.
- Lead aprons fit to .25 mm of lead thickness.
- Protective ploves mask and lead collar.

Creneral Precantions

1} There is no reason [or anyone who is not a trained technician and spectalist of

2)

4)

this skill to repatr X-ray equipment. Generally, before opening a cover
maching, technician must switch off electric distribution board.

All movable parts of X-ray equipment should move smoothly, not siffly or
jerkily. When there is a problem with movement, cheek to see il there is any
dirt or other obvious cause. Should not force the knab to turn. 1 a knob will
not maove easily, turn off the generator, wait 5 minules, tumm it again and try
once more, If it is unsuccesstul, turn off the main switch and call to National
Workshop Capincer.

The rotating anode 1arget makes a hurmning noise when it is turned om o start
doing x-ray. After an exposure, the target will continue runming, gradually
slowinyg down after a few minutes. IF il stops suddenly, or if it makes a
stramge nise, or if the nolse Increases or sounds “rough”™, stop using the tube,
and send for the serviece engincer. If the target dees nol start rotating, vou
cannot make an exposure al all and then call for the service engineer ripht
awiy.

Should keep water and other liguids well away from X-ray cquipment and
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f1)

7)

H)

especially, the equipment used by electricity.

If any fuse bicws and il can be easily replaced, use exactly the same type ol
luse to reinstate it. First, turn off the main switch. Should not use a stronger
fuse than the original one. If the same {usc blows shortly after 11 has begn
replaced or repaired, or it other fuses tlow almost immediately after the first
onc, turn off the unit and send for the service engineer.

If there is any romarkable heat, smell of burning, smoke or sparking, please
turn ofl the main switch initially. Do not wen it on again until the service
engincer s available,

Do not keep a spare X-ray tube at the hospital; it will deteriorate even if we
do not use il and the warranty will become invalid.

It's necessary o stop using the X-ray tube for over a few days in order to
warm the X-ray tube. You should determine the figure of X-ray from low to
high fevel at least 3 minutes between the time (for example, for 50KV, vou
tum on once. After 3 minutes, [or 53KV, you lumm on again  and
GUKV . TOK V... and determine 1mAs, 2mAs.

Mainicnance and Inspection

X-ray cquipment is complex and expensive. Although, basic maintenance can be

done by haspital staff and technician, bowever, failure diagnosis and repair service

requires the trained personnet,

Nevertheless, a regular routine maintenance and cleaning will help to prescrve

atficiently and provides frequently carly warning of developing faults.

4.1 Maintenanee Log Book (Mainéenance record)

Maintenance Log book is essential for proper mainienance.
I careful records are kept, quality control will be snecesstul. The front page

should include telephone numbers (fax number or Email address, etc) of SEIVICE
personnel and suppliers or manufacturers {or all the equipment including films,
chemicals and accessories.

Fvery ilem, large and small, in the Xeray department should have a wrilten

record in the fog book providing:

1) Manulacture, brand and name of the equipment

2) Specifications for the gencrator, tubes and all other items including
ACCESEOTICS

3) Date of installation (by whom}, tolal cost ol the equipment and the
instailation.

4} A list of the teehnical service manual provided.

51 Bdetails of any variation or modification from the standard equipment.

&




Thereafter every service visit, fault, repair, replaced sparc parts supplicd and
their warranty and any other events should be recorded and dated.

Stmilar records should be keeping with items such as lead aprons are
routinely tested, and concerning any other similar departmental maintenance {tor
example, the regular cleaning of intensifying screens, cassettes, etc.)

4.2 Equipment for X-ray Maintenanee

*  Mechanic Equipments
- Vise, small or big insulation with double or rectangular edges.
- Pincers with small cdge and insulation
- Key and wrench
- Liquid oil cans
*  Equipment inspect quality assurance
- Step Wedpe and Spinning top
- Densitometer and scnsitometer
= Sparc parts
- Fuse for ¢lectrc cquipment
- Tuse for X-ray equipment
- There s 15w-20w lump for the cleaned Olm room lamp and
another necessary lamp.
- Sheould not purchase X-ray tubc to keep as spare parts hecause 1t
will detenorate even il we do not use 1L

- The pertod of warranty will be expired
4,3 Daily maintenance schedule

1] Clean the Aoor, sweep and wipe or polish in the installed room.
2) Clean the X-ray lable and controls. Do not use water on the X-ray
equipment: use a dry cloth and adding alechol if7iC s dirty.
Note; It is very important to remove traces of contrast media and plaster from
the table top and wipe out blood ar other contaminants, but water should not
be used where there are electrical conncetions.
3y nd Maimntenance
Grid 15 a metal slice produecd by the lead rubber sheet to flank with slight
aluminum sheet; it plays a role to reduce [ow X-ray (second X-ray} that makes
the dim picture. The most important maintenance beside ol eleaning is to
protect to avoid being crushed or fallen.

# For the Mobile X-ray apparatus
1) Wipe out any dirl or dried liguids that may have splashed on to the mabile
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X-ray apparatus {e.g., in the aperating rootn OF emergency room ) but make
sure that no liquid runs into the gaps around the control knobs or the cdges
of the meters.

2) If the unit is a ballery power, check the battery meler o other indicators
on (he contral unit 4o cnsure that the batteries are fully charged.

33 10 the electrical connecting plug or socket gets hot afier an exposurc has
been made or during battery rocharging should pull out the connecting
plug and make surc the wires connecting the cable to the piug are not
loose.

4} Recharge the apparatus every night by connecting it to the power outlet,
also leave connected during the day when we do not use it

4.4 Six-month mainilenance schodube

BEvery 6 maonths, adding 1o all previows routine maintenance the following
maintenance should be applied:

1) Whole of X-ray ¢quipment

Check all the ovable parts on the equipment, particulatly the brakes on
the (ube column and om the mobile patient support. 1 the brakes are
mechanical, clean where possible. I the brakes are electric and it is not
working properly, should propose 1o service. Do not conlinue to use the
cquipment with pour functioning brakes because it ean cause danger o (he
patient and staill Check all floor rails and wheel on examination table, cle.

2} Collimator alipnment

Ihe experiment to recognize that collimator alignment following the
process:

- To place cassette in 24 x 30cm sive that has film on the smooth
surface. .

- To open the diaphragm for 18 x 24em sive (if X-ray hus no
diaphragm), place X-ray tube in the muddle of cassctie.

- Limit kV, tmAs approximately to an exposure for A
posterior-anterior view of an adult hand {postenor-anienior: 43kV,
1mAs).

Check the film after cleaning it will show squarc has clear cdge and it has
the eqyual distanee to each viewing box. If the alignment is not straight, check
1o sev 1F the tube casing has rotated or i the collimator is loose. Tighten screw
il 1t is necessary. {Sec below for tube rotation ).

Repeat the procedure with a horizomal X-ray beam in the position used for
a chest radivgraph ol an erect palical.

3




3) imcorrect collimation
Misalignment witl be shown by the ecxposed area being closer 10 one
edge of the [1im than the ather, There are two common causes:

- The tube rotated: the tube almost has civcular band due to the
location, which we can make to loosen or tighten by screws.

- Molding loesens cquipment: the X-ray tube was tightening on a
basc plate with four screws, These screws can become lopse,
Should frequently retighten

4)  Screen maintenance

- Should clean the screen every 6 months per time. Firstly, wipe out
the hand. This cleaning should conduct in the darkroom by safety
tamp utilization, placing the screen to gel sumlight, which causes
phosphor would be less qualitative, Also, the cleaning should
petform modestiy utilizes less detergent, wash with ¢lean water.,
and wipe out by absorbed cotton until it gets dry.

- Actually, the screen is able 1o utilize for 5 vears.

- The screen 1s quite fragile and wearable.

- Cleaned film liquids can damage the screen casily. Keep it well
away atd then wipe cut the hand before opening the cassette.

- Make sure that which cassette is dirty or broken should write
numbers on the screen.

4.5 Annual maintenance schedule

1} Turn off the pencrator at the main switch.

2} Visually inspeet all the cables and wires for cracks or irvcunlariles,
especially where a cable is bent and eleciric plug connector ete. Make surc
that thesc are not loose or rusty,

3} Check the X-ray tubc and the transfarmer (the other end of the cables from
the X-ray tube) for signs of vil leakage.

4} Check the earth cord (connected to the tabie, the tube stand rails, ete) for
looseness, damaged insulation or any wearing.

5) Actually, these inspections should be habitually and made by the service
engincer every O months,

4.6 Before ask for assistance from National Workshop Engineer
L. In case of photograph density is unstable in black or white color
should:

* Cheek the quality of printed picture cartridge. Does it replace

9




repeatedly’?

= Did printed picture cartridge meter the temperatuge?

»  Does clock utilization limit the cleanad film tme?

»  Was various fihm types ulilized?

v I there are many cassettes and the screen has different tlash specd,
should observe that slow, fair or last,

= Duoes the sereen install is in the correct side?

Utilization of automatic printed picture machine:
- Does aulomatic printed picture work properly?
- Ducs the cartridpe ulilize is appropriate to the technical needs?

2. In case of dim or grey film:

How many watts of lamp in the cleaned film room have an cttect?
{Should be smaller than 25W)
Is erosive beam of safety lamp broken?

Is new film or vxpiring?

Did film get X-ray betore utilize?
- What is temaperature of cartridge? (Adequate tumperature is 200)

(s room closed well? (Existence about 10 mns in the room then lock
arpund).

3. 1o case of film have dirty traces at the same place
- Look at outside section of easselte to find the dirty races (almost 18
metal debris).
- Open (he cassette in the darkroom to look for the dirty traces.
- I[ cannot find the dirty traces on the cassetle, should check the f1lm
box, might be eracking causes the light runs into,

i




CODE
EQUIPMENT NAME

X ray Pliagnestic Equipment

| MAKER / MODEL ) -
| SERIAL No. o
No. CIIECK ITEM CITECK | MAINTENANCE |
Ceneral Maintenance _
Cheek visual status (Main frame, Switch, Dial, Power | If
I Good / Fail :
cable, ere.} check
2 | Cheek Power supply voltage | Good / Fail )
3 Chuck Earth (GNIT) connection properly i Goad / Fail
4 | Check tirn ON 1he switch properly Good { Fail
5 | Confirm to indicate the lamp and indicator properly Good { Fail
fi | Cheek sbaoymal noise Good / Fail
T | Chegk abnormal smefl or smoke (lood J Tail
Maintenance for X-ray apparatus only [
1 | Check & clean X-ray table and coarirol Good / Fadl '
2 Check the battery power {For X-ray mobile apparatus} | Good / Fait
Check the electrical eonnceling plug or socket, gets i _
3 ' Good / Fail
hat after an exposure has been made.
Check all the moving parts (Brakes on the tuhe
4 Ciood / Mail
column, wbe support arst, whee], eled
5 | Cheek the collimator aligniment Cicod { Fail
" Check high-tension cable for cracks or irregularities. | Good / [Fail
Check the X-ray tube and the generator for signs of oil .
T Good / Fail
i leakage.
Check the Xoruy tube rotating sound for signs of raise .
8 . ' Giood / Fail
L DgHse |
REMARKS
Date inspecied J2008 | Inspector
_ Room Temp. T Approved by .




1-2. X-RAY FILM PROCESSOR

1. Introduciion

The X-Ray film could be developed and X-Ray images could be made by the
{ollowing 4 procedures:
- Developing
- Fixing
- Rinsing by clean water, and
- Drying by film dryer

Combination of the procedure mentioned above into one unit and those are
controlled by electricily and microprocessor made up X-Ray Film Auto Processor.

The figure 1 & 2 show the typical automatic x-ray film processor used in X-Ray
department. 1t can develop Xetay film faster, bettex quality and saler than manual

processing,

Figurel: Froni View
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Figure 2: Side View
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The major parts of X-Ray 1lm processor {FFigure 3) are:
1. Film entry system

Transport syslem

e b3

Chemical and recirculation system that is included: developing and fixer
lank

4. Replenishinent system

5. Waler system is included wash water tank,

f. Drying system '

Figure: 3 inside Unit
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2. Principle of Operation

The X-ray can be taken inlo pracessor by {ilm entry system (feed tray & feed
rack) and then transporl inlo developing tank. Developing process 1s taken penod of
second. The transport system continuously tramsports film into fixer tank and then
ransfer into wash water tank. The final processing film will transport intu drying
system.  Please note the [eature of processing is below:

1. Developing and fixing solutions {chemical) arc conlinuonsly circulated to

maintain the best activity and more stable wmperature by centrifugal pump.

2. Replenish system is automatically operated in case of inserting {illms fo
compensale for used chemistry and when the level in one tank drops. The
amount of replenished chemistry can be adjusted by controller.

3. Temperature of developer, fixer and dryer 15 automatically conirolled by the
heaters and thermisters installed in each sections.

4. Empty tanks are filied very quickly by automatic filling pumps.

5. Buth the developing and drving sections are provided with level switches o
prevent over hieating.

14




Fivure 4: Film processing
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3. General Precaution
3.t Installution
The location of instatling of X-ay film processor should be following
conditions:
«  Must be installed in dark room at X-ray department
DPower supply must be safe to equipment
s Ground the unit 1o prevent electric accidents.
o The ambient humidity & temperature should be low & room should be had
enough ventilation,
s It should not be installed closed to flammable things
v P'loor should be selid, level and not vibration

¢ Tt should be had cnoush space for easy operation, checking &

mantenance.

3.2 Hazards
Some procedures have been taken 1o prevent hazaed [rom aperation;
» There are dangerous high voltage areas inside the processor. 1Jo not try to
remove cover without disconnecting or turn off power supply.

«  Keep unnecessaty objects from falling into processing lanks

15




The processing solution and starter are dangerous to eves, skin and
clothing. In case of eve injury wash your cyes thoroughly with cold
running water and then cansult with doctor. In case of conlael with skin or
clothing wash the affected areas immediately with water.

During running, il you detect any unusual noise or smoke coming from the
processor, disconlinue use immediately, switch the power olf und
discomnected the pewer cord from the socket. Then call for service
lechnician.

4. Maintenance

4.4 Dully maintenance,

Warni up equipment by tum on the power
Test equipment with insert cleaning film make sure that it {s working

properly

4.2 Monthly Muaintenance

Cleaning the inside of the top cover with cleaned water and be surs (hat
the caver is completely dry belore re-installing 1.

Cleaning the racks of Developing and Fixer/Wash racks.

Cleamng the Area around the processing tanks with wet ¢leaned cloth
Cleaning the Inside the processing tanks

Pleaxe note:

Before taking maintcnance or cleamine action, power supply inust be
discnnnected
The cleaning procedure should be follow the advice of operation manual,

otherwise parts may damage,
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CORE

COUIPMENT NAME

MAKER / MODEL

X ray Film processor

SERIAL No.

CHECK I'TKM

Cencral Maintenanee

Check wvisual status {Main frame, Switch, Dial,

fower cable, elc.) check

Gipod / TFail

Check Fower supply voltage

Gioend £ Tail

Check Rarth (TN conneetion properly

! Oood £ Fail

Check turn ON the switeh properly

| Croopd S 19ail

3 Confinm to indieate the lamp and indicator properly | Good / Fail

l 6 | Check abnornal neise | Ciood / Fail

| 7| Chegk abnonnal smell or smoke '1 Crood { Fail

i ) Maintenance for X-ray Film processor only l __
b Physical check: Feed tray, Film exit porr, Top cover Cioad / Fail

|T E“]'u.;ck th; Developing supply hose and lixer Supplg,-"- !

hose

Ciood / TFail |

Check the Developing drainage hosen and fixer

dranage hose

Good / Fail |

Check the wash water drainage hose and overlow

drainage hose

Giood f Fail

Check the water supply hose

Check Developing, Fixer/Wash racks

Good / Fail

Good / Fall

Ldate imap_ectgd_ ) !

REMARKS

2006 ) Inspecior

Room Temp. C

Approved by
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1-3. ULTRASQUND SCANNER

1. Introduction

Diagnostic ultrasound is now applied for obtaining images of almost entire range
of internal organs in the ahdomen, The internal organs include the kidney, liver, spleen,
pancreas, bladder, major blood vessels and of course, the fetus during pregnancy. 11 has
also been vsefully emploved o present pictures of the thyrmid gland, the eyes, the
breasts and a variety of other superficial structures. In a number of medically
meaningful cases, ultrasonie diagnostic has made possible the detection of cysts, tumors
or cancer in these organs. The diagnostic ultrasound has also been cxtensively
developed 1o allow the dynamics ol blood flow in the cardiovascular system. Thus, the
method of diagnostic ultrasound in which investigates with non-invasive, reul-time and

mobile is cxiremely uselul,
2. Principle of Operation

Ulrasonic waves are sound waves associated with frequencies above audible
range and gencrally extend upward from 20 kHez. These waves exhibit the same
physical propertics as the audible sound waves but they are particularly preferred n
gituations lavercd by one or more of the following rcasons:

s Ultrasonic waves can be easily [ooused, Lo, they are dircctional and beams

can be obtained with very little spreading,

e They are inaudible and are suitable for applications where it is nol
advantageous to employ audible frequencics.

s Ly using high lrequency ultrasonic waves, which are associated with shorter
wavelengths, 11 is possible w investigale the properties of very small
structures. 1L is particularly truc in detection of defects where the wavelengths
utilized should be of the same order as the dimensions of the defect.

» Information obtained by ultrasound, particularly in dynamic studies, cannt be
acquited by any other more convenient lechnique.

Transmission of ultrasonic wave motion can take place in deferent modes. Lhe
wave motion may be longitudingl, transverse or shear. However, for medical ultrasonic
dizgnostic applications, longiwdinal mode of wave propagation is noumally used as
these waves can be propagaled in all Lypes ol solids, liquids and gases. 1n longitudinal
waves, (he particles of the medium oscillate 10 and lvom in the direction of propagation

of the wave resulting in altcrnate regions of compressions and rarefactions.
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Figure 1. External view of
Littrasonnd scannet

General Precautions
3.1 Installation
1y
2}

3)

4)

3)

6)

lnstall the equipment where it is not exposed 1o watcr.

Tnstall the equipment in an cnvironmeni where 1l 15 not unfavorably
affected by atmospheric  pressure,  temperature, humidity,  salt,
ventilation, sunlight and air containing dust, sultur component, ele.

Keep the equipment stable and avoid tilting vibration, and shock as much
as possible, even during fransport.

Do not install the equipment in a storage cnvironment containing gas or
other chemicals.

Make sure the main linc voltage, frequency and power arc correct for the
opctation of the cquipment.

Make sure the power system for the equipment is properly grounded.

3.2 Use of Equipment

1

2)

3)

Frnsure proper earth groundimg. Conncet the power cord to a receplacle
(3™ with earth teyminal. When using a receptacle (2P) without carth
ferminal, contact the carth terminal on the near of the device to the earth
point. If the device (s carthed to a tap-water pipe, do not conneet 1t to a
non-metallic pipe.

This cquipment is not explosion proof. Do not use in the presence of
flammable anesthetics,

This equipment ts not drip proof. Do not use In an enviropment thal 1s
exposed to water or in a gaseous atmosphere.

It the equipment bas been stored in a cold environment and moved 1o a
wann environment for operation, dew condensation may oceur inside of
the equipment. I the equipment is used under these conditions, it may

become defective. [T this sitwalion ocears allow suflficient time for the
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6)

7)

mstrument W adapt to the warmer temperature before turning.

11" the instrument is operated ncar other cquipment such as X-ray, other
ullrasvund equipmment, magnetic resonance equipment, etc. it may not
perform 1o s proper specifications, 1f this happens, relocate the
instrument as far as possible from the sources ol interference.

Caution should be used it this equipment is used in conjunction with other
equipment. Lhsconnect the LCG patient cable from the patient 1l tns
mstrument is used with electrical surgery kmifes or during delibnllation.
Always run tum OQFF the power swatch belore replacing probes or
conneclion cables.

3.3 Use of Probes

[y

2)

3)

4}

Probes are not shock resistant, especially the contact swlace and probe
cemneclor. Be very careful not 1o drop or sterile any probe.

Figure 2 A Comvex fype
ulirasonic probe, 3.5 MH=

Do not submerge the probe into liquid. The contact surface may be
submerged {or a short period of time. Be particularly careful not 1o
meisien the connector porlion of the probe when cicaning.

Do nol kink or pull with excessive force on any probe cable. If the
internal probe cable is exposed due to exfoliation of the probe cord
sheath, do not use.

Always wipe off any echo gel and other debris completely aller each use.
For cleaning of the probes, use a neutral detergent ar aleabol. Do not use
thinner or other organic solvents. Keep the probes clean at all times when

nol 1o use.
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4, Maintenance and Check
4,k Cleaning
To ensure proper operation of the Ultrasound scanner and s accessoncs, a

periodical cleaning should be performed.

1)

z)

3}

4)

if the operation panel and kevboard arc dirty, wipe them with a soft
cloth dampened with a neutral detergent. Operation crrars may occur if
the trackball becomes dirty.

IT the monitor surface is stained with tfingerprinis or dust, it can be
clemned with a soft cloth dampencd with a neutral detergent. Take care
to not seratch the monitor surface,

Keep the probes clean al all imes to ensure proper eperation and longer
uselul life. Clean the conlact face with a neutral detergent or aleohol.
Take care not to serateh the conlact surface.

Keep the ECG electrodes clean at all times to prevent coresion and
ensure adequate patient contact. Wipe off all clectrode paste and clean
the electrodes with alcohol.

NOTE: Do not ary thinner ov other organic selvents when cleaning the

gquipment or any of ity probes or cables.

4.2 Routine Check
To ensure proper operation of the equipment, check the cquipment on a

routinedy.

1

4)

Check the probe connectiom om both the main unit and the probe it self to
make sure none of the pins are bent, ete.

Cheek the probe cable. Make sure the outside insulation 1s inlact and the
joints of the probe cable and connectors/probe head are normal.

Cheek the ground wire and power cord periodically. 1f there 1s any
exfoliation of the ouiside insulation, carefully disconnect the power cord
anil replace it with a new one,

Check the contrel knobs on the main unit for leoseness, cxcessive play
and other detfects.

NOTE: {20 not remove the main wiit cover, if uny froulile is found contact

Your service representative.
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Ltrasound scanner

SERIAL No.

CHECK ITEM

MAINTENANCE

8

Nao. CHECK.
Gencral Maintcanance
| Chﬁ:Fk vispal status (Main frame, Switch, Dial, Good / Fail
Power cable, etc.) check

I e L
2| Cheek Power supply voltage (ood / lail
3 | Cheek Eaeth {GNI) connestion properly Crovd / Fail
4 | Cheek turn ON the switch proper]ly Good £ Fail

| — | -
5 Conlirm to indicate the lammp aond indicalor Ciood { Fail

: privperly
fi 1 Check alnormal noize Crooed / Fail
7 | Check abnermal smell or smoke Graod £ Fall
Maintenanee for Ultrascund seanncr only

I Check & clean eperation panel Good { Fail
7 | Check & cleaw trackball Giond / Fail
3 | Check & elean Display surface Guood £ Fail
4 | Check & clean Transdueer (Prabe) G £ Fail
5 | Check & clean Transducer connector Good ! Fail
g | Cheek function of image on the display i Gieod £ Tail

— | .

I REMARKS

Datz inspeeied

Rowm e _ C

| Appro x-c:l."‘t;}f |

! S2000 0 Inspecier !

il
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2.1, ECG EQUIPMENT

1. Introduction

The FElectrocardiograph is widely used mudical equipment that mcasure
bio-potential differences arising from clectrical activity of the heart muscle. It usually
uses surface clectrodes, and it requires high-input-impedance diiferential amplifies and
compensation for common-mode voltage inputs. The elcctrocardiograph is designated
with the initials FCG, as is the electrocardiogram, a record of the data. It terms of the
electrical signal, the ECG has a magnitude of about 1 mV at the electrode surface, In
terms of signal processing, the signiticant features of the LCG data are the feature
durations, polarities, and magnitudes.

2. Principle of Operation

The ECG is designed to measure and 1o record electrocardiogram. The complete
wavelorm with labels £, @ R 8, and T indicating its distinctive features is shown in
Figare2. The P-wave arises from depolarization al the atrium. The GRS complex arises
from depolarization of the ventricles, The magnitude of the R-wave within this complex
is approximately 1 mV. The T-wave arises from re-polazization of the ventricle muscle.
During the T-wave, partial re-polarization of the cardiuc muscle causes ionic cwrents,
and corresponding LCG potential, as previously describes for the R-wave. The U-wave
{hat sometimes follows the T-wave is a second-order effect of uncertain origin and is of
little diagnostiec significance.

Figure ! A 3F-channel EC(G
eguipment  (nader  tesfing  wilh
RCG checker)
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Figure 2 ECG waveform

24 Structure
Figure 3 shows a simplified block diagram of an ECG. An ECG device amplifies
an ECC signal and displays it on an oulpwt unil. Representative specifications un the
unit are as follows:
Input impedance 3 ML
Frequeney response 005 db (0014 He to 25 112}
3 db (lo 100 Ha)

The ECG device processes the bio-potential signal into a form suitable for the
autput unit, Olten the data is presented graphically on a strip chart recorder:
Mormal rate 25 mn
11igh rate 100 mm

In its path through the instrument, the bio-potential from the surface cloctrodes
passes through a defibrillator protection circuit. Various combinations of the EC( leads
can be selected for configurations. A 1 mV calibration pulse is used to calibrate the
amphilicr by cnabling the technician to observe the output and adjust the seale so that a
known deflection corresponds to a 1-mV input sipnal,
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Fipure 3. Simplified block diagram of an £CG

Simce the patient leads of an LECG are connected through relatively low
impedance electrodes, and are positioned on the skin across the heart, {1 is negessary to
avoid that the macro shock resulting from currents exceeding 10 mA. If the patient is
wearing an external pacemaker or the patient's hearl iy catheterived, micre shock frazard
will be exists and patient-level currents must be maintained below 10 pA. This is done
by providing bias power to the amphifice through an isolation transtormer, which drives
an isolated power supply., Boeause the clectronic power requirements arc low, a
rechargeahle battery may also be used. The oulput unit, consisting of a paper chart
recorder or a cathode-ray-lube sereen o 1O {Liquid Crystal Thsplay), requires high
power and ofien requires an electronic power supply. This power supply does not
require the same degree of isolation as the amplifier because it normally does noi
contact the patient. :

The ECG equipment is classilicd as 3 type, B type and CF type depending on
the degree of protection for the patient. His flux type ECG must be CF type since the
equipiment 15 dircctly contacted to patient’s heart, The most popular type of BECG
equipment is B1° or CF tvpe, which the input part 18 isolated with the 1luating cireuit.
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General precaution

13 Make sure the power connection for the equipment is propetly connected to

2)

5}

the pround (GNID} to avold AC noise.
Take care the place were the equipment installed in an environmen, it is not

unfavorably affected by atmospheric pressure, temperature, humidity, salt,

ventilation, sunlight and air containing dust, cte.

130 nol keep the elecurode and patient cable without cleaning because some
dirt will be {ixed ughtly, as result, it could not be extracted.

Instalicd place should be selected properiy to aveid ugh frequency noise
from the electro surgery umit. Because the wavelonm of ECG could not be
acquired approprialely,

Keep the cquipment stable and avoid tilting vibration and shock as much as
passible, even duning transpert.

Maintenance and check
4.1 Visual luspcetion

This inspection should be carried out at least once in every six months.

Recommended ilems in this inspection are shown in Table 1.
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Table 1. Visnal inspection list for ECG equipment

ffieck Iem -

Description

1. External Packing

- Cracked/broken panel and cnelosure
- missing characters
- Rusts/dents on the bady

2, _Eluulmde

i - Rust electrode ' |
- Contaminated electrode

- Spring muscle

- Absorption. clfect on electrode

| 3. Knob and Switeh

- Cracked/broken knobs and switches

- Loose connection switches/knobs

- Smooth movement of switches/knobs
- - Equivalence/comparison with scale

+ = Broken protective earth termina

|4, Cordead wire, cte.

- 3. Connector (Input
i, connector, el
connector, efc.)

- Injured/broken conductor/wire and cable insulation

- Stain, twist and hardness of insulation of cable or
conductor o

- Cracked/broken connectars
- Bent/eracked connector's ping |
- Smooth movement between male ad female contact
- Liripping force of connectlors

fr. Screw, MNut, "»‘-r-’u.i;her,
etc.

- Loase/missing screws/nuts/washers/balts

7. Caster

- Caster wheels/machine Jeve|
- Frec movement of caslers
- Functioning of caster's stuppers

8. Accessorics

- Number ol accessories
- Consumable
- Operating manual

4.2 Eleetrical Functional Inspection

This inspection

should be carried out at least once per annum. Tdeally, the

ingpretion items, which are stipulated by 113C or National Standard {c.g., JIS),

should be performed.

L)
simulater {iF
2}

Check that the TCG wavelform on the recorder is normal by using an LCG

it is not available, can be used with human body).

Check that the damping of square waveform is normal while putting CAL

signal {Sve Flzure 43,

3)

Check lhe timing rate. Measure the time period, which the movement

becomes 37 % while putting CAL signal continuously.

4y Cheek that 1

he recording paper feeding speed. Measure the value of the

feeding speed with seleeting switch 25 mm/s within 10 scconds.
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—/1 Under damping

o
Over damping
e
Nonmnal
damiping

Figare 4. Calibration for damping of waveform by wsing CAL
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CODE

EQUIPMENT NAME

Electroca rd["ngra ph

MAKER ¢ MODIL, :
SERJAL No.
No. | CHECK ITEM CHECK | MAINTENANCE |

General Maintenance

cable, ete.} check

2 | Check Power supply voltage

Check visual status (Mam frame, Switeh, Dial, Power i

Good ¢ IFal

Giood / Fail

Check Earth (GND) conmection properly

Oood / Fail

4 | Cheek turn ON the switch properly

Goaad f Fail

Canfirm te indicate the lamp and indicator properly

Goodd { Fail

| Check abnormal nojse

Gond / Fail

Cheek ahnarmal smefl or smeke

Good ! Fail

~ Maintenance for Electrocardiograph only

Goad F Fail

2 Check function of eperating panet, knob and switel:

Good J Fail i

Check gripping force between mains plug and mains

b
—-

b Check & clean patient clectrode and cable
.

2

3 socket

5 | Check Tunction of thermal pen

Cioud £ Fail

Check contact between patient cable and eleetronde

Giood / Fail

6 | Check the ImV calibration for wavelorm

| Good / Fail

s

Good { Fail
T | Cheek function of recorder Good / Tail
g C.tjeck & replace Rechargeable battery (If eguippud Good IF;I|
willy) _ .
_ ] REMARKS _
Date inspected ! {2006 Inspector |
Room Terp, C Approved hy |




2-2. PATIENT MONITOR

1. Introduction

Patient monitors have {unctions of monitoring FCG, respiration, NIBP and Sp0a.
Some types of patient monitors provide arrhythmia analysis function too. The
measuring results are all displayed on the sereen: atherwise, ECG is recorded with the
recorder. Patient monitors are usually designed o comply with the international safety
requircments for medical cquipment, [EC 601-1.

This sectiun provides advises for eperator and stail of the ME section o maintain
in order to wltimate futuee problems and keep the instrument in a condition providing,

completely safc and satisfactory operation.
2.  Principle of operation

Fipure 1 shows the system conliguration of & typical palient moniur.
1y Connection of the lead cable and ECG relay cable with the monitor allows
moniloring of LCG and respiration.
23 An optical Sp0Oz sensor allows monitaring of SpO2.
31 A coll allows monitoring of NIBP.

::[i
J Figure 1. A putieni monifor
e i with measuring devices
Py £ e s : . _
g T e, S e S ; q rmecsnring Biood Pressure,
- L E
N, Respivation, KOG and 02
Saturaiion)

ECG lead

SpO? Sensar

47 The oplional baltery allows monitoring even during patient transportation.
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General precautions

1} Strong radiant clectrical noise from some environments can cause interference.
For example, leakage current, electrostatic induction and electromagnetic
induction enter the measuring circuit. Install the monitor and bed in a place
where a high-voltage line or an clectrical cable with large load is not located
nearby.

2} Pay attcntion to x-ray apparatus, ultra-short wave instroment, radio receiver
and fHluorescent famps. These may cause interference,

3) The room temperature should be kept in a range of 20 to 30°C.

4) Seleet & low humidity environment.

3} Avoid using near equipment generating high temperature or from using in
direet sunlight, Lspecially, if thc monitor is powered with the hattery,
operation in such an covironment may have an adverse effect on the
charge/discharge time of the batteries.

6) In gencral, patient monitors do not future an explosion-proof desisn. Do not

use it near ancsthetic equipment generating inflammable pases.

Eguipotentiglization Grounding

Ty I two or more medical cleetric instruments are used in conjunction, there may
arise a polential difference between them. Such the potential difference may
let the current flow to the patient to whom the instrumenis are connccted,
thereby causing an electrical shoek. You should take care to avoeid such
electrical shock especiully when using the instrument in the operating room,
WU, COJ, cardiac catheterization lab, cardiovascular X-ray room, To
climinate & potential differcnce  between  instruments, comnect  the
equipotentialization terminal of each instrument to an identical grounding

terminal. This method is called equipotentialization groundines.

Dejfitrriftation Protection

8) The umt can remain connected to a patient during defibrillation. The paticnt
cable and input circvits are designed so the unit is not damaged cven if
defibrillator electrodes come into contact with the ECG electrodes during

delibrillation,

NOTE: This defibrillution protection is effective only If the correet patient cuble

supplied With the instrument is used
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Hivl-frequency surgery

9) The patient monitor may be used during surgical operation, provided that
cautignary instructions in the operator’s manual for the clectro-surmcal knife
are strictly observed, with special attention paid to the placement ol the
counler-electrode plate.
[f not observed, the high-[Tequency energy of electro-surgical kmic may cause

a skin burn at the site of an FCG electrode or may damage the instrument,

4, Maintenance

4,1 Cleaning and Disinfeciions

Kleerrodes and electrode cables

For disinfection, the clectrodes and clectrode cables should be rubbed with a
swab or cloth moistened with a 2% glutaraidehyde germicide.

Under no circumstances may the electrode cables be immersed in any
cleaning (uid,

Mor may they be subjected to hot sterilization with water, steam ot air or to

ether sterjbizalion,

Monitor
The instrument eabinet may be cleaned and disinfected in the [ollowing
IThelTUICT .

_ Cleaning: Rub the unit with a cleaning cloth moistened with water to
which a houschold cleaning deterpent can be added if necessary. Never use
gther or benzene.

- Disinfection: Thuroughly spray the cabinet with a 2% glutaraldehyde

germiclde.
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4.2 Yismal Iospection

Table 7.1 shows the visual inspection check sheet for paticnt monitors.

Tahle I, Visual inspections check sheet for pedient monifors

[Nu. Inspection Item BPeseription
1 | Accessaries and 1) Are mains cablc, each cord and induction cord
Consumables normal?
_ 2% Arc electrodes, relay cable, cuft, hose, gel, otc,
i; completed?
I .. |3} Is an operating manual available?
I 2 | External Packing 13 Broken enclosure ol main body
' 23 Crackod/broken panel
, 3} Missing charscrers
' 43 Rusts/derts on the main body
5) Cracked/broken knobsfswitches
6y Gripping force between mains plug and mains
socket :
. ) 7} Loose screws _ :
3 | Electrodes, Sensor, 13 Rusty or contamenated clectrodes - _|
| Cuff and therr 23 Spring musele of 84072 sensor
", Connections 3) Absorption cflcet on electrode :
Abllose connections of cuff |
4 | Terminals, ete, I} Broleen carth termminal
__ | Dioose termival
5 | Display 1y Brightness on the screen
_ 23 Picture damage on the screcn _
6 | Caster Iy Smooth movement

23 Stapper
3) Level surface
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4.3 Functional Inspeetion

Table 2, Shows the functional inspection check sheet for patienl monilors

Table 2. Fuuctional inspections check sheet for patient monitors

T
i
1

Description

!EIL Inspection Item
1

uperalion)

Preparations {before ' 1) Confirming first positions of funclion switches,

accessories, ete.
1) Connections of accessories, Le., HCG leads, 5pO2,
cull
3y Connection of mains cable
43 Ingpection ol muins cable and earth conneclions

Du_;i'ng Opcration

|

1) Switch the equipment ON.

2) Confirm about anything scerms 1o be wrong around
the equipment, c.g., flame, smoke, unusual smeil,
sound, heating.

* 3) Confirm the indication lamp liglits, display, etc.

4) Confirm for proper seting knobs/programmes.
5) Is there any noisc or interference?

&y Are all functions of switches normmal?

7Y 15 A.C, power-hattery power selectian normal?
8} Is batlery charge normal condition?

3 | After Operation

1} Returning function switches to first set position?

| 2) Power switch OFF (next procedure should be done

alter 20 - 30 scconds).
3y Take off electrode, cable, and arrange them.
4) Take oftf aceessorivs, cte, and arrange them.
5) Make the equipment ready {or next operationfuse.
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CODE

EOUTPMENT NAME
MAKER / MODEL
STRIAL Mo,

Matient momtor

CHECK

' No. | CHECK ITEM MAINTENANCE
: General Maintenance
Check visual status (Main frame, Switch, Dial, . : ,
1 Gond / Fail 1
Power cable ete) check :
2| Check Power supply voltage ! Good / TFail
- - | —_
3 Check Earth {GNI) connection properly Good { 1ail
Cheek 10 ON the switeh properly Good / Fail |
Confinmn to indicate the lamp and indicator propeely | Good / Fail
6 | Check abnormal noise Crowad ¢ Fail
7 | Cheek abnermal smell or smoke ; Geod / Fail
) Maintenance .f_nr Defibrillator only
1 | Check & clean patient electrode and cable Giond / Tad
T Clreck function of uperaling panel Good / Fail
3 Lhrleck grippng torce between mains plug and Good ¢ Fail ;
mains socket
I 4 | Cheek & clean SpQ?2 sensor Cood / [Fail
5 Cheek & clean the Display (Brightness and picture Good / Fail
damage etc,)
6 Chci:k the Base line indicate in center pasition on Good / Fail
the sereen ;
. . R I H
T | Check the 1mV calibration fest signal Groad ¢ Fail |
y 'L,Ijer;l-c & replace Rechargeable battery ([ equipped Good / Fail
with) 1
_ REMARKS
[hate inspected ! ! £ 2006 Inspacior l
i Reom Temp, ! C Approved by |




2-3. DEFIBRILLATOR

fntroduction

Various kinds of cardiac museles make up af the ventricle of the heart. These are
continuing the stroke with Lhe stimulating signals generated by sinus tubercle, repeating
relaxation and coniraction, When every cardiac muscle looses its normal work by
certain reasons, they cannot eject the blood. Such situation is called the ventricular
fikrillalion,

When a high current is given to the ventricular that the fibrillation 1s accurred, the
contractions cecur in all the cardiac muscles.

Principle of operation

2.1 Types of Defibrillaiors

1) For use on removing ventricular fibrillation

To remove the ventricular fibrillation, 150 - 400 Joule of energy passed
via chest wall is required. For restarting the heart after cardiac aperation, 20 -
10 Joule of energy is applicd (o it 5o that the heart can directly be irritated. In
this case, the energy discharged [rom capacitor is applicd. This type of
caquipment is called the DC-defibrillator. A Aypical appearance af this
cquipment 13 shown in Figure .

2} For usc ou removing atriam fibrillation
30 - EO0 Joule of encrgy is applied for curing atrium [fibrillation with
F-wave synchronizing system.

3} Plani type defibrillator

I'his type of defibrillalor is planted into the body which vetitricnlar
filillation and ventricular tachyeardia ofien occur. The equipment irritates the
heart directly with the energy of 10 -30 Joule detecting fibrillation
automatically,

2.2 Basic Structure

The basie structure of defibrillator, DC-defibrillator for example, 15 mamly

composed of {ive devices as shown in Figure 2, i.e., high vollage DC generatar,
capacitor, output switch, inductor and irritating electrodes.

17 High voltape DC generator
This device gencrates approximatcly 7,000V DC, and charges the
capacitor, €.

2y Capacitor: C
This device has a capacitance of 10 - 40ul, and stores the static energy
of 300 - 400 Joule.

3y Inductor: I
This device has an induclance of a [ew mH, and has a role of damping
the discharging wave ol the capacitor,
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Figer 2. Basic structure of defibrillator
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47 R-wave synchromang system

This is system that discharges the cnergy synchronizing R-wave of
electrocardiogram when removing atriun fibrillation.

Irritating elecirode

Irritating current is flowed inte tus electrode. There are two types of
electrodes, i.¢., external electrode and direct electrode.

A
e

2.3 Duiput Wavelorm and Energy

LCR type discharging for example generates the output wavelom as shown
in Figure 3. ‘The output waveform is little bil vibratory or critical dumping bascd
on & load resistor of 500 The shape of the waveiorm changes depending on the
value of the load resistor.

The output cnerpy is scaled as supply coergy 1o the load resistor of 50 £,
The unil 18 represented as:

I [Joule: 1T =IW - 5]

The output covers the range from 10 - 360] in standard. Where charging
voltage is V, the charging energy., En, is represenied as:
En=(C¥7/2

General precautions

13 Ensure to check properly before defibritlate, check volume ol paste cnough
“und power of press the paddle to patient. 1f they do not prepare properly, may
be invalid to delibritlate and occur burn to the skin.

2y Make surc put ihe paste onto the body surface scparately between APEX and
STERNUM. if paste touch between them output current could not eater to
budy deeply. :

3) Make sure the power connection for the equipment is propecly connected o
the ground (GND).

4) Never touch by vour hand directly Lhe paddle and patient body during
discharging of defibrillate. You will get serious electric-shock.
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Maintenance and check
4.1 ¥isua Inspection
Recommendation of the visual inspection items is shown in Table 1 and it

shall be carrted out at least onee every three months,

Table 1. Kecommendation of visual inspection for defibrillatr

 Qtem | ... Description |

1. Accessories, consumahle, ete. ]} Oater electrode !
23 Interior electrode I

P33 Jelly :

" 4) Protective rubber grove

+ 3 PG indeetion cable

| 6) ECG electrpde |
~7yMains mhlL

2. Txternal packing - |1y Control panel
2} Scale

3) Switches

4y Lngrey setting knob |
3 Indicators i
&) Connector
Ty Cable

4.2  Functional Inspection
Functional inspection shall be carried out at least once a week.

1} Inscrt the mains pluz to power supnly

2) “Turnon the switch of equipment, and ensure that the power indicating
[amp lights. '

3) Apply the electrodes.

41 Set the coergy setting knob to maximum position.

51 Push the butten and ensure that energy charging is working normal.

&) Set puddles to mains body then push the switch button and ensure that
chergy discharzing is working normal.

7y Return all the tunction switches 10 the orizinal position,

8) Thereafler, clean up accessories, cords, leads, ete., and arrange them
ncatly for next use.
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[ CODE

MAKER / MODEL
- BERIAL Mo,
L T

 EOUIPMENT NAME

Dretibrillator -

Nu_] C.H_F;C_K ITEM_ o CIIECK | MAINTENANCE
. i o _ scateral Mainfenaoce
Chack visual status (Main Trame, Switch, thal, | - e
] Cipod ¢ Fail
Power calbeete.) check
2| Clicek Power supply voltace Ciond / Lail
3 | Cheek Land ({3NTY) connection praperly Good ! Fail
- L .-
4 | Check tur ON the switch properly Cood { Fail
5 | Confinm to indicate the lamp and indicator properly | Good / Fail
& | Check abnornval noise Good { Fail |
7 | Check abnormal smell or smeke Good { Fail
B Maintenunce fﬂr Defibrillator only
NI ¥ T - . y 3
1 Check & clean the Paddle {Spiral cable, surface of Good ¢ Fail
paddle and charge bunon)
2 | Check & clean Paklle housing, ' Good { Fail
3 Check & clean ECG patient cable Ciowd / Fail
4 | Check & clean the operation pancl Good / Fail |
5 | Cheek o indicate the baitery charge lamp [ Ginad / Fail
6 | Check damage of rechargeahle battery Good ! Fail |
7 | Check charging tine Ciowd / Tail

Check Nunction of discharging test

I

Coand / Fail ;

Date inspected

Koo Temp,

_ REMARKS _
! F2006 | Inspector
C | Approved by
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2-4, PULSE OXIMETER

1. Introduction

Pulse Oximeter mostly can be used in emergency room, operation room, pediatric
ward cte. n hospitals for patients who need to constantly monitor SPO2 level, asthma
paticnts, ete. Tt can measure paticnt’s (vour) pulse and patient’s {(your) oxygen
saturatiom level of arterial blood.

‘The Pulse Oximeter consisted of:
1. Main unit with digsplay that can be showed numeric or numeric and
uraphic of SpO2 and heart rate.

2. Sensor probe {Scnsor device } that has two important parts; Light Source
& Photo Detector

Heart Rate/Pulse

4
[
B .

at'y B 9 Oxygen Saturation
e G0 ot
! Fo .lﬁ' l‘

" o
L

"
T

[ TR TR

Display ] B

SFEEE SER AR S

N T L Y.

(raphic

o
e m
- L2

B TR T

Figturel. Pulve Oximeter (Pocket Type)
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Temperature

Cheygen Saturation

Hearl Rate {Pulﬁc_}

CrlHYeL

Sensor Probe

\ {Finger Probe)

Figitre 2, Pulse Oximeter Sensor Temperature
{Portabic Type)

2. Principle of Operation

The pulse oximeler is @ noninvasive monitoring technolegy used 1o estimate the

measurement of arterial oxygen saturalion SpO2 of hemoglobin.  The Figure 3

showing that a sensor device that contains a light source and a photo detector is placed

around a pulsating arteriolar bed such as the finger, great toe, nosc, or cartobe. Red and

infrared wavelengihs of light are used lo determine arterial oxygen saturation. The

measurement information & result will appear on small screen or indicate as number vn

display.

» Light Source

o T

== pinger

W\% Photo Detector

Figare 3 Stracture of the Seasor device




The picture below can show vou how to placed sensor probe on some parts of
hody.

Figure 4. Several type of the Sensor probe

3. (eneral Precaution

The pulse oximeter iz simple medical equipment, but it is YOIy Sehsitive 1o
defective of sume parts such as sensor probe, extension connector and plug connector
to main body. Some action must be taken during vsing and checking pulse oximeter:

1) Make sure the power connection for the equipment is praperly connected

~ to the ground (GND) fo avoid AC noise.

2} Be carcful the place where the eguipment installed in an environment, it is
not untfavorably affecled by atmosphertc pressure, temperature, humidity,

salt, ventilation, sunlight and air containing dust, etc.
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iy

Do ot pout or drop water inside of the main unit, also do not operate wikh
wet hand, it will be caused of clectric shock, also, eywpment broken
easily,

4) Do not keep protein precipitates on the equipment {ur long term, it will be
cause of damage of function and contamination. Therefore, you should
always ¢lean the maching, especially should take them away.

53 Make sure the power system for the cquipment is properly grounded.

&) Tnstall properly on mobile cart or mount pole with lock serews

7} Do not drop the unit, especially pocket type.

81 Do not drop or hard pressure w0 sensor probe

4. Maintenance
Draily maintenunce must be taken:
1. Make sure that sensor probe have to be cleaned after using,
2 Make surc thal cable of sensor probe bas not bend and break during using
with patients.
3. After using keep them in cabinet or proper place with appropriated
lemperature.
4.1 ¥isual check
These checks should be cartied out al Jeast once in every three months.
Recommended items in these cheeks are shown in Table 1
Table 1. Visual inspeciion [ist for Pulve oximeter
__ Check Item - Description
©7. Extermal body and | - Cracked/broken panel and enclosure
operation pans! - missinyg characlers
- Rustsidents on the hody
L - Dustidirt on the swrisce of body and operation panel
7. Grounding connection | - Cracked, rust grounding terminal and conneclar
- Status of conlact between the pround wire and carth terminat
L L correed Ly )
1, Knob and Switch . - Cracked/broken knobs and switches
- Loose connsction switehes/knobs
- Smoaoth movemenl of switchesdunobs
- Fquivalence/comparison with scale
- Broken protective garth terminal
4. Fingar sensor probe - Crack, injured. broken, dut, clotting blood prowin or
deteriorates on the face of light source and photo detector,
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4.2 Equipment Functional checks
This spection should be carried out at feast once a three maonth,
KRecommended items in these cheeks are shown in Table 2.

Table 2. E qrmpmenr functional check list for Pulse oximeter

Check ltem __ Deseription
| 1. Twrn On the Power switch - Lit Imer indicator?
2 . Check the ventilation fan - The ventijation fan operates properly’

- Dors exist abnormal sound or smell?

3. Check function of the ﬁng{.:r - Adter turn O, check well on the display to indicate the
sensor probe beart rate and SPO2 rate properly.

4. Chack the baltery unction - Batery charging properly.
- Main unit operate with the batrery properly,
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| copr
EQUIPMENT NAME

PPulse oximeler

MAKER { MODEL

SERIAL ™o, - |
—— - . .
™. (_?HECK ITEM CUECK | MAINTENANCE
. _ General Maintenance
Chieok visual status (Main frame, Switch, Dial, .
i Cinod / Fail
. Power cable, vic ) check
2 Cheek Power supply voltapge i Crood f Fail
2 Check Barth {GND) connection properly Goed / Fail
3 Chuek turn ON the switel properly Good / Fail -
K Confirm o indicate the lunp privperly Good / Fail
5 Check abnormil noise CGraod ! Fail o
6 | Check abmormal smell or smoke Ciowd / Tail ]
' Mauinienance for Pulse oximeter only
Check the cable of sensor probe properly. s .
[ - . Goad f Fal
. can e broken inside during using.
Check the conncction the extension of cable .
2 . Good / Fail
| sensur prohe proparly. JUis properly lock.
Check the connsctivn of cable scnsor probe 1o | .
3 . . Ciood / Fail
L tain unit peoperly _ ) L
Check the sensor probe, 16 s led up or w and i o
4 Gowd /£ Tail
. may break or crack. -
5 Cheek display. 1t 15 working properly. | Goaod / Fail
L REMARKS |
L. — - i —
—— _
. Dhace inspected { F2006 | Inspector
[I{ﬂmu Temp. C Approved by
C— - l ... - . JE—
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2-5. RESPIRATOR

1. Introduction

A medical venlilator is a device that helps a patienl to breathe. Patient usually
placed on ventilator because of a medical problem that makes hard for them to hreathe
well on their own, While on the ventilator, the body is ahle to rest so that it can heal.
‘The ventilator can help with breathing or totally breathe for the patient,

Ventildors are mainly used in intensive care mnedicine, home care, and

emergency medicine and in anesthesia, as 2 component of an anesthesia maching,

In 1ts simplest form, a ventildor consists of a compressible air reservoir, air and
oxygen supplies, a set of valves and mbes, and a disposable or reusable "patient set",

Ventilators may also be equipped with monitoring and alarm  systems [or
paticnt-related parameters (e.g. pressure and flow} and ventilator function (e air
leakage, power lailure), backup hatterics, air and oxvoen lanks, and remote control and
alarms. The pmeumatic system is nowadavs often replaced by a computer-controlled
farbo pump,

Here is the sample of venulators, Figure 1 ts mobile type and Figure 2 15 portable

type that can be used even in ambulance.

%

T

Humidilicr ! " R T /

=

bviain Linit

fﬂcccsseries Bucker

Air Bag Muahile Cart

_,-o-""f
Inspiration Hose /

g Y

: . _.,Ergr

Figurel Mobife Type
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Figure 3 Aceessories wsed with Ventilator
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2. Principle of Operation

Ventilator is the process thought which oxygen and carbon dioxide are exchange
between the lungs and the air. For those who cannot breathe without assistant,
ventilating machine supports or manawe this process,

ke

o

MrENS boe .

Waalmenaly Lires }
Y

. 7] TRl A TE I AT
Vate e ter ot SErELT
o
“gherl

AL Litererhad B
AL HEr”

r .
DAl crpraton
4
EzoTT et L S_>\ 1
IEE iy

b ad
Flaw Sgwsr

Cath vave LS Fra e
Howe 52150 [

CrELilile Sengor Looansis

Figure 4 Block Diagrom of Ventilator

Figure 4 illusirates a typical ventilator application. High pressure vases enter the
ventifator and pass (threugh an adjusting valve. The adjusting valve ensures that oxyeen
and the Iresh air supply are combined in appropriatc proportions. This mixture passes
through a main flow bacterial filter. Next, the oxyren and the fresh air mixture travel
through a flow sensor that measures the inspivatory gas flow.

Finally, the ventilator flow sensor sends an output signal to a signal conditioner or
an analog digital eonverter inierface that relays the signal to & microprocessor. The
microprocessor comparcs the gas Mow measurement to the preset inspiratory volume,

It the actual gas flow does not match the preset inspiratory volumes, a stepper
motor apens or closes the gas check valves (o adjust flow delivery.

The patient exhales oxygen and carbon dioxide that returns o the respirator or
passcs through an open exhalation line. At this point, there are several possible
exhalation sensor, {ilter and heater configurations. In Figure 1, the patient’s exhaled
gases pass through a gas {low sensor mounted between the patient and the filter heater
assembly, This sensor is optional depending on the application requirements.

MNext, the patient’s gas expiration travels through a heater and filter that removes
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farge particles and condensation. The.expiration then travels through a flow sensor that

measurcs @as [low, As in Lhe inspivation eycle, the ventilator flow scnsor sends an

oulput signat to a signal conditioner or an analog digital converter interface that relays

the signal to a microprocessor. 1o this instance, the microprocessor compares the pas

fow measurenient W the preset expiratory volumes. [f setual gas Oow exceeds or docs

not meel preset expiralory volumes, a stepper motor opens or closes the check valve.

3. Gencral Precaution

3.1 Ins¢allation

When selecling the location o tnstall an infant warmer, the conditions must

be considering as the following:

Power supply should be constantly 220VAC/S0Hz (Standard power
supply in Cambodia). If power supply voltage 1s not constant, automatic
voltage stabilizer must bet used and included power supply back up UPS
unit to prevent eity electricity cut off at any times.

The ventilator must be connected to ground to avold eleetric shock.

Do not install the unit close to flammable materials or gas.

The room temperature and should be approprialed

3.2 llarard

Vo prevent the aceident and damage to equipment, patient and operator, sonie

actions have 1o be taken care as following:

Check all necessaries things  tunning ventilalor before using

Do nat place Joreign object on the ventilator or in accessory bucket
Disconnected power supply cord to venlilator before cleaning

Do not Jeave the patient unattended when using the ventilator. Check the
patient's breathing regularly to ensure the comfort and the salcly of the
milictt,

Do not use veatilator if the system fathare alanm (s activated. Remove the

unil from service and call for servicing.

#* The Important; The hazards may be more than above description, so

please try to learn more hazards (rom operation manual that it should be vamne

wilh tle vt
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Maintenance
4.1. Draily Maintenance
» Every day (morning), clean the ventilator by using soit cloth.
* The air bay, Humidificr, inspiration hose, paticnt mask, cte must he
cleaned after using and keep them in safe and close cabinet

4.2, Monthly Maintenance

Please note thal ventilator s instrument supporting life, se monthly
maintenance and some function calibration must be applied by qualified engincer
of technician,

The monthly maintenance and calibration procedurcs were advised by

manufacturer and Jdealer is according to their cquipment feature.
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"conr

Respirator

FQLMPMENT NAMLE
MAKER / MODEL

| SERIAL No,

[ o |

CHECK I'TEM

CHECK — MAINTENANCE

L ) General Maintenance ) _
_}" _! (_‘.he;; Pu;ur supply 1.-'01.r:11.r,-a Grood / Fail
T Check Carth (GNLY) L:nnlmctio;“]-:u;upurly Good / I;'aﬂ )
4 | Cheek morn {_‘:PH E¢ switeh propely Cand f I:;ii -
_:’;. ; Conﬁl'n;_u;indicate the famyp properly Good { ¥ail
-6 | Check El.h_ll.i_H']I]ii] foHse " Gond / Fail |
_? Check ;lbnormal smmel] or smoke - Crivod / Fétil |
__ :_ iﬂaintcnﬂncu [‘{.J.r ﬁusniratnr only _ _ _:
| 1| Check & clean display and coatnel pranel Cood ¢ Fail
_.2 : Chc:k Flumidificr, Adr bag & -I-n:;p.iralion fgrse .Gum’l f Fail
_3 Check tha leaking ol the putic;;;r circuit Good F Ball
_4 Clieck Adr valve, O valve and cxpil_'utiun valwve -(_-IUUI_Ji { ;-‘ai] B
5_' Check Alarm ;'un-:ti;:m“ | | Gand / Fail -
6_ Check & luhr]c;;:cc the '-,vheu].;;mr Good / Fail j
RIMARKS
|:_D.ale inspected f- | ! Eﬂﬁ-ﬁ i Inspc:ct{;u' o ]

L.

Roam Temp.

C

Approved by
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2-6. OXYGEN CONCENTRATOR

1. Introduction

Oxygen concentralor was introduced in the mid - 1970s and have become the
mosl conveient, rehiable source of supplemcnial oxygen available today, Without an
oxygen concentrator, the average patient would require a delivery of 12 bottles!
cylinders of oxygen cach month, Your oxygen concentrator produces all the oxygen
vou need, with no deliveries required

The air we breathe contains approximately 21% oxygen, 78% nitrogen, and 1%
other gases. In the room the unit is installed, room air passcs through a regenerative
adsorhent material called maolecular sieve, This material separates the oxvoen from the
nitrogen and other gascs. The result is a constant supply of concentrated high purity
supplementat oxygen that is delivered to the patient.

2. Principle of Operation

Oxygen concentrator is eonsist 2 type differential functions.
One is adsorbent separator type and another is membrane separator type by
principle of operation.

1y Adsorbent separator type

Thig type consists of compressar, adsorbent ovlinder A { Adsorbent which the
main cormnponent is comsisted the almino silicate for adsorbing nitrogen {Tom the
air is filled.), Bulter tank, flow manometer and humidifier.

(I} Tligh concentrated oxvgen could oblain continuously by repeating with
following two process :

(2} In Figure 1, under adsarbent process, compressed room air pass to the

adsarbent eylinder A, mitrogen will adsorb and oxygen concentrate. When

the adsorbent saturate with nitrogen, the process will be changed o the

reproducing process,

Obtamed oxyeen density decrease depends on [Tow rate. However, in

£

Pt
i)

currently model, 1t can abiain the concentraled oxyzen more than 0% of
2~4Limin.

) Coneentrated oxygen pass through the apparatus, nioisture alse adsorb,
thus it should connect with hamidifier 1o inhale to patient finally.




Cienerating
PrOCEss

SO0

—
1

—

Ilumiditicr

Flow aneter

ubler tank

i Reproducing
PrOCESS

Comnpressar |@’)|
1

Tiran

Figure 1. Principle of aperation for Adsorbent separator type

23 Membrane separator type
This type consists of 1igh polymor membrane, vacuum pumnp, flow meter.
(JJ It generates differential pressure through the high polymer membrane by

WVACLUNT JHENIP.

{&» For obtaining more high concenirated oxygen, ratio of coefficient of
transmission between oxygen and nitrogen must be large. Currently, the
high polvmer membranc which can be used for the oxygen concentrator
have limit of separation coeflicient, that’s why we can obtain anly until
40% concentraled oxygen.

& I is no necessary through the humidificr because the membrane 1ype

) Transmil moisture.




Figure 2 Principle of operation for Membrane separator fype

—

\\ Membrane

41 —Mose canula
R Y

YVacuum punp -
J

Flinw metet

3y Comparison between adsorbent type and membrane type

Compare with adsorbent type and membrane type. we can see some different
points that power consumption, oxygen concentration valuc and needs of
humidifier.

General Precautions

17 Disconnect the power cord from the electrical outlet before vou clean the
cabinet.

2 Do not use liquid dircetly on the unit {Example: petroleum-based solvents ar
cleaning agents,

-3} Do not operate the unit without the air intake aross particle {ilter in place.

4y Make surc the power conneclion lor the equipment 18 properly connected to
the ground {(GNTI} to aveld AC noisc,

53 Take care ihe place were the equipment nstalled in an envitonment, it is oot
untavorably atfected by atmospheric pressure, temperature, humidity, salt,
veniikation, sunlight and ajr containing dust, etc.

Mainienance
4.1 Visual Inspection

Inspect by using naked hand and eves: loosen serows/fixed components, dirt
and dust outside of the unit.
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Check ilems:

& Dust filler
#  Humidifier

= Flow meter

- Paower cord and switch

4.2 Functional Inspection

1.

L

Check and cleaning the air intuke Gross Particle Filter (weekly basis).

I'ollowing these steps to properly clean the air intake gross particle filter.

I} Remave the filler thoroughly and remove excess water with o soft
absorbent towel,

2) Rinse the hilter thorodghly and remove excess water with a soft
ahsurbent towel.

3 Replace the filter

Replace battery: When installing battery, always test for battery alamm. If
alarm does not sound, batlery may not be installed properly or may be

defective.
Replace the bacteria filter every 10,000 hours use.

Adter turn ON the Switch of the unit You must be maintained and
checked fullowing points,

I} Function of eompressor and [an (sound, smell, ete.)
2} Backwater from humidifier to flow meter.
3} Leakage from plumbing circuit.




CODE i _ N
EOUIPMENT NAMT. Oxygen Concentralor
MAKCR ! MODEL
SERIAL Ma. i
:rNu. CHECK ITEM _ {CHECK MAINTENANCE

Czeneral Maintenanee

Check wvisual status (Main frame, Switch, ial,
| ek wvisual smotns (Main fra , Cood / Fail
. Power cable, ete.) check

2 | Check Power supply voltage  Good { Tail . B
3 | Check Earth ({GNDj} connection properly . Gouod { Fail 5
4 | Check turn ON the switch properly : Good { Fail
Confirm to indicate the lamp and indicator .
5 Giood ! Fail
| properly )
6 | Check abnormal noise Good / Fail
T | Check abnarmal smell or smake Good / Fail

Maintemanie fur Oxyeen concentrator only

[ Check &_.rucmd to _rua(l the honr meter _{Good / Fail

2 ! _\[.:heck & 1*unc?iq11_.n"i:_.ine_|'_ .f.'a.ilurf_?_i.z!rm i Goud / Fail .

3| Replace batlery Gooii ."]“aj_l .

4 | Check & wash Gross Panticle Filler Ciood f Fail

5 | Check & replace the Bacteria filter _Guﬂd .f. Eﬂ“ ) ]
fi | Cheek & replace the battery {1f it cquipped with} | Good / Fail

A o EEMARKS e
1Jate inspeated ! {2006 | Inspector
Roon Temp. T | Approved by
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1.

2-7. NEBULIZER

Introduction

Ultrasound Nebulizer is used for the inhalation treatment of astluna, fit, bronchitis

and artilicial respirations.

The vibrating plate mowves 1.4MTIz, and it makes mist of medicine or water. 'I'his

mist 18 sent 1o trachea approximate Sml per minutes by hose.

2.

Principle of Operation

Structure and principle of Ultrasonic Nebulizer is shown in Figure 1.

# Structure

1)

2)

4)

6}

Ultrasonic oscillation unit
This uml generates electrical cutput power for producing the ultrasonic
oscillation.

Crystal oscillator
It comverts from electrieal output power where was genceraled in the Ultrasonic

oscillalion wnit to ulrasonic oscillation.

Water chamber
It conduct the ultrasonic oscillavon where was generated at the oscillator to
the diaphragm through water.

Diaphragm
The ultrasomic oseiblavon which was conducted in the diaphragm vibrates
sterilized water for 1.5 ~ 2.0 million tmes / second, And the water will be

produced to aevosol.

Aerosol chamber
IFor put the sterilized water of making aerosol.

YVentilation fun

Aerosol should send to patient’s trachea or respirator wbe circuit.

)




To patient

Sterilized waler

s

- Aeroso] chamber

e
TP Diaplhragm
Watar chatnber ~
*Crystal oscillator
[Tlrasomic  Oscillation
Unit

YVenulation
[an

Figure I, Basic Structure diagram of Ultrasonic Nebulizer

Tuble {. Main performance of Ulfrasouic nebulizer

[-_J ltrasontc frequency | 1.5-1.7 MHz
Ulirasonic output |2eem0w
Nebulizing capacity O~6 mlimin
Particles sizg | 1~5 pm -

VL“.I:I_T:ﬂ_ﬂlit}n rite

Alarm function

Water level alarm

3. General precaution

1} Make sure the power connection for the equipment is properly connected to

the ground (GN13) to avaid AC noise.

2} Take care the place were the cquipment instalicd in an environment, it is not
unfavorably aflected by atmospheric pressure, temperature, humidity, salt,

ventilation, sunlight and air containing dust, ete.

3} Take care when the diaphragm fix with some oil or soap, 1t will be caused of

malfunction of nehualiving process,

59




41 Do not pour or drop waler inside of the main unit, alse do not operate with
wit hand, it will be caused of clectric shock.

5) To use the anit, make sure the position of place, lower than the paticat place
always, because it is possible to Qow the backwater.

6) Do not keep waler or liquid medicine away for long term because it is cause
of brecding of bactena.

71 Clog of the fan filter will decrease ventilation [ow, thus during repular
malnlenance always check and clean.

Maintenance and check
4.1 ¥Yisual check

These checks should be carried out al least once jn every three months,
Recommended ilems in these checks are shown in Table 1.

Tabie 1. Visual {'n.'rpecﬁon iist for Ulrasonic Nebulizer

(17 Lixternal body and | - Cracked/broken panc! and enclosure
operation pane! - missing characters

2.Grounding connection | - Cracked, rust grounding terminal and conncetor

[ 5 Knob and Switch - Crackedfbroken knobs and switches

T4 Paticnt tube circuit - Injured/broken conductoriwire and cable insulation

Cheek ltem N ] Description

- Rusts/dents on the body

- Status of contact between the ground wire and carth
| erminal corrcetly

- Loose couneetion switches/knobs

- Smooth movermnent of switches/knoba
- Lquivalence/comparison with scale

- Broken protective earth lermunal

- Stain, twist and hardoess of insulation of cable ar
conduclior

5. Acrosol chamber and | - Cracked/broken connectors
diaphragm - Bent/eracked connector's pins

6. Ventilation flter - Cracked/broken

- Smoolh movement belween male and female contact
- Gripping force of connectors

- Frxed with dirt/dust.
- Clean it with clean water and dry well,

7. Status  of  waler - I remaining contaminated water into the chamber, throw
condition into the water | il and clean and dry the chamber well.
| ¢hamber _ |
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4.2 Equipment Furctional checks
This inspection should be carried out al least once a three month,
Recommended items in these checks are shown in Table 2.

Check Item ' Descriptivn
1. Turn On the Power switch | - Lit power indicator? )
7. Check the ventilation fan | - The ventilation fan operates propetly?
- Does exist abnomal sound or smell?

i - Adjust tlow volume properly?

. 3. Check with fill up the “Dous exist any leakage of water in any place?
distilled water inta the water | - Does activate water level alarm?
chamber | - Xoes operate the crystal oscillator?
4 Cheek with fillup the - | - Does exist any leakage ol some liquid or solution?

sterilized water into the
aerosol chamber

5. Check nebulizing funetion ' - Does activate ncbulizing function?
| - Adjust to control the nebulizing velume?
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CODE o ) |
CO) . . .

EQUIPMENT NAML Nebuiizer

MAKER / MODEL |

SERIAL No. :
" No. CHECK ITEM CHECK

' (renera Maintenance

. MAINTENANCE

Check visual status (Main {rame. Switch, Tral,
Power cable, cle)) check

{ood ! Fall

2 | Check Paower supply vollage

Ciood ! Fail

2 | Cheek Earth (GND) connection praperly

3| Check turn ON the switeh properly

4 | Confirm to indicate the lump properly

3 Check abnormal mmse

Cood / Fail

{Jood ¢ Fail

i Ciood /! Fail

L—.

Cood / Fail

& | Check abnormal smelf or smoke

Claod / Fail

Maintenance for Nebulizer anly

Check water Jeakage trom seme joint of water
lrainage

Cood / Fail

2 | Chueck & clean the water & aerosol chamber

Good / Fail

3 | Check & clean diaphragm

A Check & replace silicon gasket.

CGood / Fail

Cood { Fail

5 Check & clean Crystal ascillator

Guaod / Fuil

6 Check & clean the ventilation filter

Craond ! Fagt

T Check function of the ventilation fun

8 ' Check nebulizing function

Good ! Hail

Crooal  Fail

E
| inspecior

| REMAKKS

. -

: Date nspected ! 2006
Rouenn Temp o
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2-3. INFUSION PUMP

1. Introduction

Infuston pump is the installation to infuse particle medicine constanily. By using
the mechanical pumnp, it is able to infuse more correct amount of medicine than using
Just by free fall.

2. Principle of Operation
Infusion pumps can be classificd three types by ils mechanism; 1) finger types, 2}

roller types, 3) piston types.  Figurel shows the simple structure of roller pump types
and finger purnp types.

Figure 1. Strircture of pumping fype for Infusion pump

Roller pump type Finger pump type

In generally, finger types infusion putps are more frequently used, The
mechanism of finger types infusion pump is as {ollows;

1) Itis consisted by several rovnd rods, and they are lined up like fingers
2) These rods push the tube one by one, and send medicine constantly

The descriptions of whole parts of fiuger types of infusion pumps are as follows
(Figure 23,
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Figure 2. Example of Structure drawing for Infusion puwmp (Finger type punp)
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General precaution

1)

2}

3

4)

Make sure the power conncction for the equipment is properly connecied to
the ground [GND) to avoid AC noise.

Take care the place were (he equipment installed in an environment; 1t is not
unfaverably affected by atmospheric pressure, lemperature, humidity, sall,
ventilation, sunlight and air comaining dust, ete.

Do not pour or drop water inside of the main unit, alse do not operate with
wed hand, it will be caused of electric shock, aiso, equipment broken casily.
Do not keep protein precipitates on the equipment for long lerm, it will be
cause of damage of function and contamination. Therelore, you should
always cican the machine, especially should take them away.
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5y Forusing of infusion set, lake care i scleet it properly. otherwise infusion
volume and time will be malfunction.

¢) Disconnect the power cord [rom the clectrical outlet before you clean the
cquipment.

4. Maintenance and cheek
4.1 Visual Tnspection
This inspection should be carried out at least once in every si% monihs.
Recommended items i (his inspection are shown in Table 1.

Table 1. Visual inspection list for [nfusion purmg

T~ Checkliem __ _ _ ——— — 7 Deseription ]
1. Tixternal body amﬁ_a Cracked/broken panel apd enclosure

| ppeTanon panel - missing characlers |

I | - Rusisidents on thebody - — — t——— |

| 7 Grounding connection [~ Cracked, Tust yrounding terminal and connectar 1

| | - Status of contact hetween the ground wire and earth |
_m@rﬂlgom:@v

J— I————

| 3. Fnob and Switch |- Cracked/broken knobs and switches |
| . Loose conneetion switches/knobs

|_ | - Smooth movement of switches/knobs \
| | - Equ'w:ﬂet*.lce:.fcmttmarisun with scale |

. |-Brokenproteetae conthtemminal_

| 4 Pump lingers place T Check well if 1t Fixed some hguid blood pmteirﬂ

| precipitates and dirt. |
| -Clean always (his place. __ __

L - — — —— J—
4.2 Y.gquipment Junctional checks
‘I'his inspection should be capried out at least onee a three month.
Recommended items in these checks arc shown 1n Table 2.

_____ TableZ Equipment functional check tistfor Infusionpump
[ Checklitem _ _ | — " Description ____ !
Tum On the Powor switch | -1 power maisatort__ _ _____— — -~
|_2. Check the ventilation fan | - The ventilation [an operates properly? 1

R R, exist sbmormai sound or smell?__ |

3 Theck the door handle _Tateh the door smoothly? ]
[p— _ | Seour the infusion wbe correetly. . ——— ]
| 4. Check the haltety funetion ~ Bauery charging. |

_ ndain unit operate with the hattery properly.
[ —— | - Countthe working hour of the hattery. |
= Cheek each alann functions T~ Door apen alarm ' |
| | - Cicelusion alarm |
- _ goAcielweakwn . — _
| 7, Check total performance |- I fusion tlow rate |
| | - Infusion v_ulume |
[P _ | Infusientime . — —— I
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% Special note [y mainienance of battery performance

To ensure Proper performance af the baitery,

depletion onee SVery month until infusion g automatically stopped and refresh
the batiery. When the refresh operation s ¢o

mpleted, recharge the battery for over
24 hours for nexit yse,

perfonn batiery operation fo

66




 CODE ]
LQ—U]P'VIET\T N.'"I.ME. ; Inﬁlsic;un pump i
MAKER / MODEL T ]
SERIAL No, i
" No. " CHECK ITEM CHECK | MAINTENANCE
Creneral Mﬂil.]tl.‘:nilﬂli‘ﬂ - _
: Check visuui slatus (Main lrame, Ewilch,_-l)iu!-, Cond / Fail ; ) N
Bower cable, ele)) check
2 T Check .I’.;uwer supply voltage Ty Good ¢ Fail 1
2 Chcck.l-_-'arth {GNI) connection pr[}]:rr;r_lj.;_._ j Ciaad / Fail o
3 | Check tﬁrn CIN the switch properly T Good / Fail -
_.4- .Cnnﬁrm to indicate the lamp properly Goed / Fail )
5 Che;:k abnormal ;uisc T Gnud-;" Fa i_I.
£ Check abnormal smell or smoke Coad / Fail
B __ Mdmt;nauce for Infusmn pump nnly - i -
- d] (_heck & clr.angghnf-cr PRUTIP Guod f I“EIE |
2 Chu.,}t tunction of the door handle Good / Fail
3 . Check rhc lrathery I"le:tmn Ciond / I-ml
4 Check activation of the alarm function (-uod /1 Fail B
3 Check total pecfonnance ) Cond £ 1ail
L REMARKS
B Date inspected : ;r E[Jﬂlﬁ Inspector h r
_-.E:.u.am_Tcmp. | . °C Approved by l . i
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3-1. ANESTHESIA APPARATUS

1. Iniroduction

Ancsthesia apparatuses basically have lunctions that give inhalation of anesthetic
gas and oxygen in accurate concentrations to the patient, and remove carbonic acid gas
from exhalalion gas. liecause this apparatus is used {or life support, even apparently
minor technical delects seriously affect the safety of the patient. The maintenance

carried out un regetar basis s, therefore, extremely casantial,

In Cambodia, there is very [ew agents having the technical service for such
critical care equipment and also it is difficult to find emergency or contract out SErvices
allered by manufacturers. Whatever the situalion, in-house work should be carried out
to at Jeast the standard set by the manulfacturer.

Most manufacturers recommended servicing at three months intervals. This
interval is a fair compromise between maintaining the apparatus in a safe condition and

keeping the servicing costs or the commitment of the in-house team within reason.

Figurers 1, 2, 3 and 4 show the name of each pait of this apparatus. Anesthesia
apparatus is made up of wo parts, i.e., breathing circuit and piping circuit inside of the

apparalus. In addition. salety devices are also equipped n the apparatus.
2. Principle of Operation

N30 gas from Na(r cylinder is supplied to Nz0 stop valve 3 while the pressurc is
indicated on WO pressure gauge 32 and reduced to 2.5 ke/om G by reducing valve 31

N, gas supplied from the central piping will advance in the same manner as
mentioned above,

Ini this slatus, N;O gas reaches N3O stap valve 3, but not NpU Ilow rate control
valve 4B, NaO pas is not supplicd to Nz2©O flow rate control vabve 413 vrtil O pas of 1.3
kga‘mZG ar more is supplied to N3O stop valve 3 as described below,

(J: gas, on the ather hand, when supplied from Op cylinder, advances toward
pressure switch for oxygen supply pressure alarm 43 while its pressure 1s indicated on
pxygen pressure pavge 33 and reduced 10 2.5 kgfumz(j by reducing valve 30. (. pas
supplied from the central piping will also advance toward pressuve swilch for oxygen

supply pressure alarm 45 in the same manner as mentioned above.
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A% Pressure switch for oxygen supply pressure alarm

This switch pives an audible alarm, when the sccondary pressure from (s

cylinder or supply pressure from the central piping fails to 2 ke/em® G or less,

0; gas passed through the pressuee switch for oxvgen supply prossure alarm 45 is

supplhied to flow deteetor 10,

3.

General precaution

1) This equipment 1s not explosion preol. Do not use in the prescnee of any
tflammable to spark, it will cccur serious aceident.

2} This equipment is not drip proot. Do net use in an environment that is
exposed 1o water or some liguid sureunding cquipment place.

3) Keep the equipment stable and avoid Gilting vibration and shock as meh as
possible, even during transport.

4} Take care the place where the equipment installed in an environment, it is not
unfavorably affected by uimospheric pressure, temperaiure, humidity, salt,
ventilation, surlight and air containing dust and etc.

53 Make sure the power system for the equipment is properly connected 1o the

ground,

Maintenance and check
4.1 Vivual Inspection

Iy Check for obvicus signs of damage w the machine frame such as
distortion or dewts. Make sure the castors are firmly secured and rotate
propetly. All [our should be in contact with the {loor when the machine
i5 placed on a level surface, Cheek for proper [unction of brakes.

2} Look for signs of damage to cach part of the machine in twrn inchwding
back bar assembly, low meter and pressure gauges, pressure regulators,
Vaporizer, oxygen supply pressure alarm and any other accessory such as
a carbom dioxide absorber.

3) Examine the integrity of the fixed pipe work including that under the

instrument tray.

4} Check for deterioration of rubber and plastic items such as reservoir
bags, ancsthetic hoses and fittings.
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Cias supply

1y Make sure the cylinder yokes are in good condition and that the

2)

appropriate pin index system is fitted to cach pas supply. Examjne the pius
for freedom from distortion and for the condition of the good scal. Make

sure the eylinder clamp operates smoathly.

Check the pipeline hoses assemblies for correet color coding and that the
appropriale probe is fitted, Make sure the probe 1s undamaged and that the

hose is sceurely atlached.

4.2 Irunction Tests

1)

2)

4)

Turn on cach eylinder in turn and check for smooth action of the pointer
On Pressure gauges,

Mauke sure the pointer an pressure gauges returns lo zero when the gas
supply is turned ofl and the machine vented. 1f a pipeline supply is being
used make sure the indicated pressure is within specifications. Values for
gach pgas arc given in lospital Technical Memorandum, Cnsure that
connecting the oxygen probe corvectly fts the pipeline hoses and check
that only the oxyeen rotameter bobbin raises, Repeat this test for the

nitrous oxude supply.

Turn on each gas supply in turn ensuring that there is flow through the

appropriate totameter and that no other rotameter indicales tlow,

Check that the tnachine can deliver its maximum specified flow as
indicated by the rotameter bobbin, 1f it docs net, then check for blocked
filters, Make sure the float in the rotameter remains stable al ils set
position spins and rises and falls irecly throughout 1ts range.

Oxygen supply pressure afarai

1)

2}

Check the comrect tunction of this by turning off the supply of oxygen and
obsorving the pressurc al which the alarm starts o sound. Continue
decreasing the pressure and obscrve the pressure reading at which the
alatn s interrupted. Consult the manufacturer’s specitication for the
correcl values.

Check that if an inspiratory air whistle is [tled it operates properly. This

can be done by inflating the rescrvoir bag and gently squeesng 1t with the
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patient  outfct connection on  the machine occluded. Refer to
manufacturer's instructions [or the specified test procedure.

3y [xeessive pressure indicates malfunction of the oxyvgen failure alarm or
bliockage of the pipe work.

Oxygen emerpency flush
1) Cheek that an adequate supply as specified by the manufacturer is being
delivered. On some machines timing the inflating of the reservoir bag can
da this, Use either a Dowglas bag or other Now-measuring device.

2) Make sure the bulon operates smoothly and that the oxygen supply is cut
oft when the button is released. If a lacking mechanism is fitted make sure

it works properly.

Pressure relief vaive

Make sure the valve operates at ils correct preset pressurc normally with the
aid of a mercury sphygmomanometer or other suitable gauge, Carry out detailed
leakage fests on this only if the machine fails the overall lcakage 1est specificd
next.

Leak rest

Reter to the requirements in the appropriate service manual fur the relevant
test procedure. Normally a suitable manometer is plugged into the patient outlet
connection on the machine and the oxygen rotameter adjusted to produce a
specitied pressure. The leakage rate can then be read directly from the ritameter.
A maximum allowable rate is usually specified. The test is usually carried out
with the vaporizer furned off,

Carbon dioxide qbsorber

Make sure the absorber is correctly assembled. Check for the correct color and
condition of the soda lime and if necessary has it replaced. Occlude the patient
outlet in the anesthetic machine, partially inflate the reservoir bag and cheek for
correct operation of the spill valve by gently squeczing the reservoir bag.

Breathing circuiy

Make sure the cxpiratory valve functions and that all taper conneclors are
undamaged. Check [or deterioration of rubber and plastic components.
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Figure 1. Name of cach part in front view
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TCODE

| FQUIPMENT NAME

. MAKER / MODEL
[ SERIAL No.

Mo, CItECK I"ﬁ*’jl‘ﬂ CHECK MAINTENANCE
) - Ge;;:}l Mainlzlgnﬂe. "_ o
' g::;}: E*-;ig;z lu ::«;lz; EE;THEH frame, Switch, Dial. Goad / Fail
2 | Check Power Rhtp_;‘.l-].}-'_‘l.-'ﬂi;‘.agu_ - Crood / Fail
I 3 | Check Barth {GNDY cmmcul-i.m-npcr!y | Good / Fail
4 Ch;ak t;.r.n -C-!N the switch properly Goad / Fﬂi]. B
_5 i L_Dr;"t; o .im.;atc. the lamnp properly m&é ! Fal -
_6 _-E-i;eck EI.;D rital noise Giowwd / Tand
_?;_ _ .ai..l.:_ck ﬂl.:r;;nu[ smell or smoke Good / Fatl
_“ _"T'lria.i;tunance for Anesthesia apparates only
_1 B ;:I:z:;; ;';Elllnltl:;:c‘&;lf;uﬁliﬁ items  (resecvair bags, Giood / Fail
_’2 | Check pi;;ing hase eakage - _CI;L;Od ¢ Fail | -
3 I Check Oxygen supply pressure alarm Good:’ ;ﬂ“_
- ; |

Check Oxygen emergency Tush

i Good / Fail
|

5§ Check & pressure roliof valve

T
Coad £ Fail

Check Leak test

" Goad f Fail

7 | Check & replace Carhon dicxide absorber

i
" Good / Fail

8 | Check Breathing circuit

! Goad / Fail

. | .
¢ | Check & lubricats 1he wheel caster Good £ Tail
REMARKS
Erate inspected , ! F2006 | Tnspector

Rown Temp. "

Appraved by
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3-2. ELECTRO-SURGICAL UNIT

1. Iniroduction

Electro-surpical units are indispensable to modern surgical procedures. The
conlributions they have made in various kinds of operations are quic enotmous.
However, since the unit gives high energy on the human body, sufficient understanding
and correcl handling ate most important.

In general, cleetro-surgical units apply the [oating circuil with cmploying other
special safety circulis in order 1o guarantee quite high icvel of salety for the patient,
operator and surroundings. The cutput circuit of the units s insulated from the pround
and a filter capacitor to climinate low fregquency current is incorporated both m the
blade and patient circuit. A filter grounding output clrcuit is designed 1o ground the
high frequency current with high impedance. In addition, the unit is designed to comply

with the international safety requirements lor medical equipment, TRC 601-1.

% Basic Structore

Tlectro-surgical units are mainly composed of thiee devices as [ollows:

# Main Body (Sec Figure 1}
I'he main body is a high frequency generator in the range of 3040 kiiz - 1
Mz, and designed in the following specifications:

Figure 1 The main hody of
an electro-surgical unit

Th




o Maximum power output: Cutting 200 - 400 W
Coagulation 100 - 200W

¢ Load resistance: 200 - 1000 £2 {500 £ nortn)

e Output form: Mono-polar and Bipolar

e Saftty monitoring system: e g, patient plate cord in open ¢ireuil

Ag the electrical threshold value of human body against high frequeney is low,

high frequency current does not give any alfccts of electrical shock. For this reason, the
high frequency can be used as energy without electrical shock hazard.

¥ Electrode Tip

This iy clectrode that gives actions of incision and coagulation, called the
active electrode, as high frequency current run inte living body. There are
varions types of tips are available according to the purpose for use as shown in
Fizure 2. In general, mono-polar type as one action type 15 uscd. Tweezers type
of electrode that runs the current anfy on pinched minute peint, called hpolar
tvpe {two electrodes typed is used for microsurgery.

The electrode tip is used with a holder having switches, called the

hand-controlled type. as shown in Figure 3. In case of older that switches are not
cquipped, foot switch is used instead.

Fipure 2 Various electrodes s Figure 3 An blade holder with
HIRO-pOlar (ypes switches

#  Paticut Plate {Scc Fioure 4

The patient plate for diffusion plate} having wide square measurc collect
safely the high frequency current that {inished the electro-surgery with low
current density. Recently, disposable type patient plate that is flexible and
adhesive is being used instead of reusable type patient palate made of lead or

slainless sicel.




Figure 4 A disposabie type
patient plufe

Principle of operation
2.1 Cutting Mode

High frequency current {encrgy) concentrates and flows [rom the scalpel Uip
o the biving body, and the current [ows in the living body spreading itself, and
then it s collected by the patient plate as shown in Figure 5. The scaipel tip
contacls with the living body striking sparks of less than | mm diameter.

Rasistanec at the contact point is about 200 - 1000 £

f1A]

F Poos : H ‘ '_
¥ ¥Y¥YY ¥ ¥ v ¥
D e e e

}Il'
Main body

Paticit plate

Figure 5 Basic principle of electro-scalpel

80




Figure § Continuous sime wave
'] for incivion function

Where the resistance of the contact point 1s 500 £ and T A of high
frequency current flows inlo it, the quantity of heart is generated in  seconds as
lollows:

H= FRe=35000 (D

Such cnergy is able to explode living cells into steam, called the stcam
explosion. This is the Cutting Mode of electro-scalpel. In geveral, continuous sine

wave is applied (o make the incision function as shown m Figure 6.

2.2 Coagulation Muode

I the current is intermittently turned of and on in short time, the heat is not
continuously cenerated. This, therelore, does not make up of steam explosion,
menerating just a high temperature of less than 100 °C. As a result of this
temperature, protein and blood coagulate. This is called the Coagulation Mode.
J3urst wave iz applied to make the coasulation of clectro-scalpel as shown in

Figure 7.

Figure 7 Burst wave for use on
| coagilation function

{ |
| S J
<>  About 50us
About [0us

2.3 Blend Mode
‘This 15 combination waveborm thal has two modes coagulating and cutting
the hiving body, called the blend maode.
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3.  General precaution

Since the electro-surgical unit gives high encrgy on the living body, comect
handling is swongly required. Hazards caused by electro-surgical unit are shown in
Table 1.

Table 1 Hazards caused by clectro-surgica units

MNANME OF HAZARD CONTENT
Ilectrical shock  Micro-shock, Gross-shock, Second hazards caused by

electrical shock

Bums Concentration of current at ¢lectrode, Hiph frequency

Wave shunt curreni

Explosion Inflammabie anesthetic gases, Operation under high

concentration oxvaen enviromment

lnterference interference to monitor, Interference to pace-maker

implanted, interference to Jdigital cquipment

P s =

3.1 Electrical Shock Hazard

Leakage current ol low frequency couold cause of an electrical shock to the
patient. Althouph a tleating circut type of electro-surgmical unit assures quite high
level of salety ol the paticnt {Class T Equipment}, most careful attention must be
pald for this problem. To avoid the problem, contirm that the carth cord s
cotrectly grounded.

{Om the other hand, spark is penerated on the contact point of sealpel tip.
This means that high frequency current (AC) 1y rectified to pulsed DO with low
frequency lactor. Due 1o this, clectrical shock possibly takes place. Although
hundreds and several thousand pF of a capacitor connecting to the oulput circuit
of electro-surgical units intercepts such electrical shock, muost careful allention

rnust be paid for this prablem.

3.2 DBurns
Burns could take place in various ccasens as follows:
a) DBurns at patient plate: The skin o which a patient plate is attached
sumetimnes sufiers butns. It could cecur in the case of partial contact of a

pratient plate to the patient. 1his will cause {low of high density,

b} Burns through electrodes of other medical electricai equipment connecled

ty Lthe patient; Electric shunting current could flow through clectradas of
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ather medical eleetrical equipment connected 1o the paticn.

¢) Burns o he caused a portion of the paticnt body touches or approaches a
metaliic portion of equipment: The eiectric shunting could occur when a
portion of the patient body touches the chassis of electro-surgical unit,
metatlic portion of an operating table or other equipment.

d) Burns to be caused by mutual contact of some portions of the paticnt:
When the patient's limbs touch cach other or to the body at a small area,
clectric shunting current possibly coufd flow.

e} Burns through surgical instruments ar trealment instruments: When
pertorming an operation with forcipes or ather metallie instruments, there
i5 @ possibly that elcetric shunling current flows through a pinhole of the
operalor's surgical gloves to the instroments. Also electric shunting
current could How through an endoscope. temperatuie probes, a cardiac
pacemaker clectrodes, ele.

f} Burns tvy blade holder and patient plate: Bumns could occur when 4 hand
contradled hlade holler cord or patient plate cord is too long.

1) Burns cavsed by incorrect handling: I'or a fivaling type electro-sureical
unit, the most careful attention must be paid when a mono-polar mode s

used since the putput power 1s quite large.

3.3 Explosion
Under no circumstances should an electro-surgical unit be used where
cxplosive gases exist, Mote that there iv a possibly that alechal applied on the

patient skin may become ignited by sparks emitted by an clectro-surgical unit,

3.4 Naoisc Interference
The wse of an electro-surgical unlt could cause of noise to monitoring
cquipment. Saome nosse climinaling parts should be installed 1o the cquipment tf

necessary,

3.5 Accident Causcd by Simultaneous Use with Other Equipment
Technical study must be made amonyg the staff members when simultaneous

use of an electro-surgical unit with othwer medical clectrical equipment is required.

Maintenance
4.1 Sterilization
Requirements for sterilization of parts of cleetro-surgical units are shown in

Tahle 2,
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Tahle 2 Reguirements for siceilization of paris of electro-surgical unils

NAME OF PART

STERILIZATION REQUIREMENTS '—|

1T Blade Autochave (1.0 - 2 kgiemy) 121 -132L1

2y  Fleetrode plate with cord Usually not required. For the palient with nfectious
diseases-—E.0.Gas (preferable), boiling, hormalin |

3)  Fland controlled blade holder 1.0 .Gas {preferable), boiling, hotinalin

4)  Larth cord Not required

5y Power cord Not required

6) _Foot switch Nt required

7} Bipolar pincetie Autoclave

gy Bipolar cord 1:.03.Gas {preferable), boiling, hormalin

97 ipolar foot switch Not reguirexd

1 Suction glectrode Builing, Auluclave

11)  Dixtension adaplor Boiling, Autoclave

4.2 Visual Inspectivo
The followiny ilcus are

three maonths:

recommended to be inspected at feast ones every

1} Mains cable, Mains plug

Yy maans fuse

3y Foot switch cord

4} Probe clectrode
5) patient plate

wilh connector

6y patienl plate jelly

7) Tatient plate eord with connector

8} clectrode holder
0y 1land control switch

10} Eonab, Switch
11y Meter indicator
12) Indicating lamp

13} Sound (tone, intensiiy)
4.3 Electrical Safety Checks

'The Tollowing checks are recommended o be inspecled at Jeast once cvery

six months:

Ly Earth conduetor resislance

2} Resistance of patient plate cord

3) Patient safvly monitosing circuit
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4.4 FERleetrical Funetional laspection
The following items are recommended to be inspected at least once cvery

5 months:
1y CLIT outpul
2y COAG nutput
3y BIPOLAR output
4y Current wavelorm
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lcone
EQUIPMENT NAME
| MAKER / MODIEL

| SERIAL No,

[ No,

Clecten-Surgical umt

Check Earth {GND) comection praperly

3
4 | Check torn ON the switeh properly
5

- Cromd J ail

; Good / Fail

CHECK 1TEM CHECK | MAINTENANCE |
i Gcncral.-Maiulenunce
T Check visual status (Main ﬁ'aiﬁe, Switel, Dial, Cood { Fail
Power cable, ¢le.) _L‘h_eu:k
2 Check Power supply voltage Gowd / Fail

Conlinn to indigate the lamp and indicatar properly

Cood / Fail

a 1 Check abnormal noise

7 | Check abnurmai smell or sinoke

Mainilenance far Electro Surpical unil ondy

Zood / Faii

Cipod £ [Fail

1 Check & clean the ool switch cord

2| Check & clean Patient plate cord with connector

oo £ Fail

Goaod f Fail

Check & elean Surgical eleetrede holder

Gaood £ Fail

A4 | Clheck function of cut & coagulate knob

Ciood £ Trail

5 | Chack electrical cut performanee with wet scap

Ginod £ 1Paill

[ Check clcctrié}ai_ébagulﬁt-: pé]'fh;n_lzﬂice wilh wet

f Good { Fail
. ?ll;-f;k Alann function test {disconnecting paticnt Crood ¢ Eail
— S &

g Check function of ndicator or meter

Crood / TFail i

F [—

30

REMARKS
Date mspected - ! £ 2006 | Inspecior
_R:mm Temp. C | Approved

by




3-3. SUCTION UNIT

1. Introduction

Suction Units are used on sucking secretions such as pus, exwdates and washings
as well as blood bled in surgical operation. In addition, it is also used for sucking
bloodfsecretion/vomil inside ol oral cavity, and also blood/sceretion inside of trachea.
Maoreover, the suction unit is indispensable equipment in case of resuscitating the
respiratory tract in emergency as well as ancsthetize and treatment after techeotomy.

Suction units are composed of ncgative pressure gencrating souvce, pressure
comtroller and suctioned swff siorage parl. According to the deterence of negative
pressure generating source, the suction units could be classified into three categories,
L.c., electric type suclion unit, wall type suction unit and foot stamping suction unit,

2. Principle of Operation

An electric motor with suction
pump s applied as npegative pressure

Pressure pauge - Reducing valve

senerating source (See Figure 13, The
suction pump a3 classified into three
types, 1.¢., rotary pump, diaphragm
pump and cylinder pumnp.

Figure 2 shows the suction flow
diagram of the unit. When switched on,
the motor pumnp  starls  generating
negative  pressure. The  negattve
pressure 15 controlled by the reducing

valve and its value monitored by the Suction hotties. 3[

extemal  suction  boitle  without Part ol suchon
" motor pump

pressure gauge. Suctioned stuft coming
fromn the patient 1s collected by the

overflow,

Figure 1. flectric type suction unit

The outlet flter connected with the outlet of the suction metor pump avoids
contaminated air spreading 1o outside.
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Ta patient

3.

Suction  bhottle
& catheter

Fressure Eaupe

Datict filter

Rueducing valve

kil

Sugtion mator
ETll!ITI]'?I

!
i

I‘l
‘1

|

|

II Saction bottle,
b (+.51.

* Suction bottde, 3L

Figure 2. Suction flow diagram

General precautions

1y

2)

4)

Suctioned stuff should not be sucked into the unit (overtlow). Suctioned stuff
that becomes overflow causes of equipment fallere, When the suctioned stull
comes into the unit, the operation should be stopped and should be checked
and clean inside of the vacuum pump. Even do not keep suctiomed stuft for
long time inta the suction whe, suction botlle, ete., because it will be cause of
sticking.

Do not neglect to clean the parts cleanable (such a suction wbe, bottle, cap,
cte.} periodically.

Make sure the power system of the equipment 1s properly grounded.

Avoid some unfavorably affeet to the place where the equipment installed in
cnvironment {such a atmospheric pressure, temperature, humidity, salt,
ventilation, sunlight and air containing dust, elc.)

Maintenance
4.1 Visual lnspection

Inspect by using naked hand and eyes: loosen screwsd(ixed components, dirt

and dust oulside of the unit, degradation of tubes and rubber caps.

4.2 Functional Inspeetion

Iy Breaker/power swilch for normal operation
2y Foot switch {or nonnal operation
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3) Reducing valve for normal operation

4) Pressure gavge for normal operation

) Ts maximum negalive pressure near to 7o0mml Iz

6) No air leaking form lubes, rebber caps and metal fitting

¢.3 HMeplacement of Rubber Muade Components

The unit applies many rubber made components between the mechanical
parts and the suction bortles, c.g., tubes and rubber caps. The rubber made
components would become casily degradation with the passage of ume. These,
therctore, should be regularly replaced by new omes.

4.4 Maintenance of Qil

The rotary type putnp would lose i#s oil level with the passage of time.
Otherwise, water often coters into the oil. or ihese reasons, the oil should be
repularly replaced by new one.

4.5 Maintenance of Mechanical Part
i1 the unit is not wse for along tme, the metor should be tun once in a week
s0 that the rust of inside ol the motor pump can be avoided.

4.6 Replacemnent of Qutlet Filter

The outlet filter conneeted with
the outlet of the suction mator pump
has role of avoiding contaminated air
spreading to outside (Sce Figure 33,
This {ilter would become dirt or
clogred with the passage of time. To " )
avoid this, the filter should be J \drsinliasi ik

Outlet filter
regularly  checked and  replaced,

Absorbenl cotlon can be used as

replaced by old fifter. Figure 3. Suction motar punip

with owtlet filter
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[ COLE T
EQUIPMENT NAMIE Suelion wnit
MAKER f MODEL
SERIAL Mo,
:.Nn. ! CHECK ITEM CHECK MAINTENANCE
General Maintenance
: Cheek  visual status (Main frame, Switeh, Good 7 Fail '
| Dral, Power cable ele.) check e
2 | Check Power supply valtage Good / Hail
_.3 " Check Earth (GND) connection properly Goaod ¢ Tail
4 Check turn N the swilch properly Crzod / Fail
5 Conaficoy o indicate the lamp and mdicator Gaod / Bail
|~ _| properly
& | Check abnormal noise Coad ¢ Fail
'_'," Chuck ahnormal smell ar samoke Good { Fail
Maintcnance for Suction vail only _
1| Cheele & adjust Josed screws Gaod 7 Fail _
2 Check & replace degradution of tbes and Goaod ! Fail
| rubbercaps - .. ]
4 Check & weplace sustion hottle have crack ar Cood / Fait
broken _
4 | Cheek function of fool switch operation Geood / Fail
5 | Check function of Redueing valve aparaticn Good / Fail |
6 Check function of pressure pauge Good / Fail
; Check function m‘. suction to come max Good ¢ Fail
vacuutn pressure {Fothmmila)
g Check ai leaking from lubes, rubhar caps and | Good / Fail
metal fiting -
o Check & clean air fileer Good £ Fall ) __.
__ REMARKS .
Date juspected ! i FAG0E | Tnspector
Roaom Temp, | C Approved by
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1.

3-4. OPERATING TABLE

Introduction

This section will describe about manuval controlled operating tables with ol

pressure mechanism. The section will also provide advises for inspectors so that the
table will be kept in good condition with long life.

2.

Principle of operation

1) Use the Pedals (17 and 7 to elevator lower the tabletop,

2y Turning the Handle 43 tocated under the head section performs pitching.

3} The back section 42 can be set and located ar a desired angle by lifling the
seetion, When lowering it, slightly lift the section to release the Iock lever.

4} The Leg Seclion &7 is normally stored under the Waisi and Back Sections
{12 and 43, Loosening two Stopper Serews 349 at both sides can draw it
oul. Fully draw the Leg Scction out, and raise it a bit lowards vou. Push it
back until it hits the Waist Scetion (3, and fix the position by tightening the
Stopper Screws, When storing the T.eg Section back under Waist/Back
Sections, toliow the steps in reverse order.
Structure and the name of parts for gynecological operating table are shown

1 Freure 1.
General Precaution

[}  This equipment is nat drip proof. Do not use in an eovironment that is
cxposcd to water or some liguid surrounding equapment place.

2} Keep the equipment stable and avoid tilting vibration and shock as much as
possible, even during transport.

3}  Take care the place where the equipment installed in an cavironmoent, it is
o unfavorably alfected by atmospheric pressure, lemperature, humidity,

sull, ventilation, sunlight and aiv containing dust and ete.
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4. Maintenance and check
4.1 Visuul Inspections
Inspaction of:
- Y.oosed screws, tevel adjusicrs, mattress and s cover, covers for knae

cluteh, annrest, headrest, ele,

Figure 1. Gynecological aperating table

ML pedal (For table wp clevation) (i | Shoulder-rest
| Pedal (for table wp lowering) (6 | Curtain I'rame for Ancsthesia
it Lewvel Adjuster dl | Headrest

| & | Handle for Pitching (i | BBack Seetion

) | Ann Rest ' L | Waist Section

I fnate Recenlacle Fummel wi T ‘ - _
(§. "T:J‘l. ’:{:?;r;ﬁeuephu,]u Fumne] witl i | Leg Section Stopper Screws
o, ey Section h _ 05 | Base
B | Knee Clulch
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4.2 Function Tests
13 Is level adjuster fixed on the floor completely?
2} Could the pedal J function to elevate the tabletop?
3) Could the pedal 1) function 1o clevate the tabletop!?
41 Could the handle 17 piteh the lable?
5) Could positioning of knee cluwh 0 bhe moved smoothly and fixed
complately?
&} Could the shoulder rest C moved smoothly and fixed completely?

3. Requirement lor Spare Parts

This complele mechanical equipment contains scveral consumablie components,

For long life operation, the following spares and material should be considered:

5.1 Pressure Qil

Pressure ol could lose its level with the passage of time duc 1o degradation
of O-ring and gasket for cxample. When oil level is law, refill it in appropriate
level, and required oil "No. 327 bay be available in the local market.

532 O-ring and Gasket {Sce Flgure 6.2)

These are actually consumable parts. The life span may he 3 to § vears
depending on the {requency of mechanical movements. Several guantitics of
O-rings arc applied to the oil pump and elevalion cylinder, These O-rings must be
cenuine parts to keep onginal performance.,

53 Ded Covers

With Jong operation of the equipment, the bed covers and mattress become
dirty and broken. In this siwation, the equipment is no longer keeping its
cleanliness. Replacement of covers and maitress, therelore, should be considered,
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Left: Dismantle an
operating fuble

-

Below: Reassemble
- the equipmeint

Above: Broken
{-risr with piston

Figure 2. Replacement of O-rings and gasket of Operation table
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CODE ) S - - B
EOVIPMENT NAME Operation table o ]
MAKER / MODE], |
SERIAL No, o o
L2 -
[ N CHECKITEM CHECK | MAINTENANCE |
' ~ General Maintenance
't rignal ¢ s { M 5, Swily T - . o
;! (: |clck visual status {Main frame, Switch, Dial, Ciood ¢ Fail
PPower cable, ¢le.) check
2| Cheek Power supply voltape i Good/ Fail
3 Check Farth {GND} comnection properly Guod £ Fatl
4+ Cheek turn ON the switch properiy Good £ Fail
5 (_CI]ITJI:IT'I to indicate the famp and indicatlor . Good / Eail
_ properly L - o
l B Check abmormal noize Jood S ail
7 Cheek abnormal smell or simoke Goodl £ Fail
Maintenance for Operation table u.nly N
! Check & adjust loosed screws Cioodd 7 Fail
2| Cheek & adjust level adjusrers Good / Fail
g Check & clean mechanical movement ;mr; Good ¢ Fail
i T (Pedal, A rest. knee cluich, ete) !
! e T S —— ; S - —
4 | Check funchon of elevator (Tp & down) by Guaod # Fail
. __. | pedal ; — _
! Check & replace pressure ol Clood £ Fail
6 | Check & replace Ouring pasket Good 7 Finl
7 Cheek & replace Bod cover and mattress Gieod ! Fail
_ REMARKS
- Datc inspected ¢ FAHE | lspector —|

Room Temp,

'C

=0
L}

Approved by




3-5. OPERATING LIGHT

1. Introduction

The operating light 13 used in operation 1onm or small surgical room. The
operating light, it is the important part of surgical operation; 1t will provide the best
suitable light and high intensity for surgical operators. The deep cavity Uwnination can
be {ocused on job area of operation. The operating light 1s constructed into housing by:
gltemn reflector, halogen bulb, heat reflecting filter and diffuser acrylic cover, so it will
provide brightness, more ceaal und may color corrected ilumination. Uhey fount that

wperating light has two types: Pigure 1 is mobile type and Figure 2 s celing type.

LY
iy, A
e |

i

1

l B o T ST
Figure {. Operating light Fianre 2. Operating light
AMobile type (External view) Ceiting type (eateraol view)

2. Principle of Operation

T'he Fieure 3 showed how the cach eperating kght s working, tost of operating
light is supplicd by 220V ACS01z, standard power supply in Cambadia, but the this
vitltage musl be slepped down 1o 12V ACISOLlz or 24VACHS0Ez by step down

eansformer and supply (0 Halogen Bulb. The uptical system as Figure 3 is 0 make
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ensure a cool working environment, The ultem reflector is expelling infraved encroy
heat, heat reflector filter is vepels infrared enerey heat and combination of rellector &
filter praduce high quality light and excludes infrared ravs.

) s - -\'-._ H : ]
Ceramic Trd Sag [ '—H
f:’{ﬂ L 6

Wl Vzflectar

H_:-lat Hsfiecting Filter

Q S —— e e e

4 [H
Mif!ngar Acmylic Sover o~ U

Figure 3. Operation principle for the operating light

3. Precaution
3.1 Insiallation
The Figure 4 showed how 1o properly install operating light. This job mostly
has done by qualificd tochnicians, must be made very sure that all parts of
operating light have been strongly & properly connected. The installation must be

stepr by stepr of all parts conncetion and correctly.




f B e =

G0

Fignre 4,

3.2 Power requirement:

The source voltage must be within acceptable range 220VAL /- 5% even at
maximunt load. The 220VAC cun be siepped down to 12VAC or 24VAC by step
down transformer. And the voltage can be controfled by control unit for On-OfT 7

[immer sciung,

3.3 Hazard
» T be preventive Lhe hazard that can be causcd by elecine shock, the
base of aperating light must be properly connected to ground terminal.
¢ 130 nol remove heai reflecting filter or diffuser acrylic vover.
« Tumn the power off'if you suppose to do mainlenanee or replace halogen
bulbs
v When replace halogen bulbs, must be care your hand may be wet so you

have to use 1issue or glove.

4. Mainlenance

4.1 Daily maintcnance
e Clean surface of lipght heads by using clothes with clean water and
o Turn it on every morning Lo make sure that all halogen bulbs are lighting

up

4.2 Monthly mainfenance
o Check all light head vertical travel, they are working properly
o Chiock all continuous rotation at all axes, they are working properly

« Cheek positioning handle (fixed focus), they are working properly
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| CODE

Operating light

CIIECK

Groond £ 17ail

MAINTENANCE

Covxd ¢ Fail

Cood J Fail

Crood £ Fail

Good £ Fail

Ginod 7 Fail

BEQUIPMENT NAMT
MAKER /! MODEL
SERIAL No. i
No. . CHECK ITEM
B i General Maintenance
Chieck visual status {Main frame, Switch, Thal, !
1
) Power cable, ele ) check
2 | Check Power supply voltagze
31 Cheek Tarth (GNDY) connection properly
4 Check tuem ON The switch properly
5 | Confirm to indicate the lamp properly
| & Check abnormal noisc
T | Check abnarmal smell or smaoke
L —_ Mainfenance for Operating licht only
1 | Check and ¢lean the sarfieee famp head
) Check  performanee of  the  position focus
B " | handle
3 Check the continuous free rotaton
. Check the light head vertical travel, upward.
' derarmward Mo horeontad
{;

Cined / Tail

Good £ Fal

CGood S Fail

Crood £ Tail

Check & replace the halogen lamp

ok £ Fail

Croadd £ Tail

REMARKS

Date inspected

Room Temp. T Approved by

F 206 [hspector
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3-6. OPERATION MICROSCOPE

1. [Iniroduection

This equipment is used for the imperceptible operations such as ENT,
ophthalmolegy. cranial surgery, and plastic surgery. This equipment generally be used
in Operation Theater

2. Principles of operation

- —_ : SR izt
I'he structures of this cquiprent .ﬁfr,}m” :

bk

such ag lends head, optical support and
arms  are  dilferenl of each medical
treatment, however basic stmicture is the
almost same. The part of lens head is
consisted by the eyepiece and object lens.
This equIpULCLL are introduced " =
technology which the sight of operation

CLYMFLIS
B IO H

is kept be clear and bright by using

device ol light source,

DY Ly P T

Figure 1. Total extevior of the
Operation wifcrascope
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3.

(eneral Precaulions

o

v

Instali the equipment to keep stable and avoid tilting vibration and shock as
much as possible,

The equipment musi be installed in a elean environment, away from chemicals.
Waorkspaces should he well ventilaled or permanemtly  air-conditioned,
otherwise, humidity and higher temperatures ofien result in the growth of a
{ungus that can corrode optical surlaces.

Make sure the main line voltape, trequency and power are comrect for the
operation of the equipment.

Make sure the power system [or the equipment is properly grounded.

MNewver splash water or any liquid direetly omto the equipment as this may cause
glectne shoek or short eircuit 10 break the equipment,

Always turn off and plug out [rom e cquipment during preventive and
cotrective maintenance.
Optical  instruments should not be kept lor long periods tn closed

compartments since these conditions eneourage fungal grivwth.

Maintenance and check
4.1 Visaal check

These checks should be carmed out at least once in every three momths.

Rereommended items in these checks are shown in Tahblz 1

T.External body and - Crackedibroken pancl and enclosure
operalion panc - missing characters

2. 0rounding conneelion - Cracked, rust grounding terminal and conneetor
- Statns of conact between the ground wire and {.-drlh terminal
L o correctly . ]
3. Knob and Switch - Crackedibroken knobs and switches

Tabie 1. Visual inspection list for Qperation wticrascope

e hELk Mem ] ' Description

- Rustsdflents on the hody
- Dustédirt o e surfags of body and operation panel

- Loose eannection switchesknobs

- Smoolh movement ol switchesfknohs
- Equivalence/camparison with scale

- Brokeno proreetive carth terminal

4.7 Lens  surlace, r.]p1i:.:;i| - Crack, injured, h]’UkLH Ellt’L or fungus on the surface
_filer. 0 _
5.Roam condition - e, eluost, any pavages.

| - Temperature, hurn ity
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4.2  Equipment Eonctinnal checks

This inspection should be carried out al leasl onee a thiee moenth,

Recommended itenis in these checks are shown il Table 2.

Table 2. Hquipment _,!umfm;mf check Fist for Operation microscope

‘Check Ltem

Deseription

[. Tur O the Power swilch

- Lit pnwca mdlbator'?

2. Check the ventilation tan

- The ventilation fan nperates properly!
- Does exast ahnonnal sound or smell?

1. Check [alogen lamp of
light source

- Turn ON the lamp proper]y?
- Adjuslment I boighiness contral.
= Clear observation on the frame af lens.

4, Check and Clean cach foms
(Crxjective  lens, eye  pisce
lens, aptical tilters, eic.}

- Check and clean any dirt, dust and fungus on the surface
of lens.

5. Cleaning the main body.

- Clean t't'wu::_lzam:hr with salt ¢lath, I I:'liax-'y dirt, [_‘J]]t_\:\"-[.th a ..
little of neulral detergent or soft water,

Fg, Tabricating machanical
. parts

ke

(Movement between Lens hcad, Arm and optical support,
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I CODE

| EQUIPMENT NAME
MAKER / MODEL
SERIAL No

Mn.

Opreratian microscope

MAINTENANCE

T
L . CIIECK ITEM | CHECK
1 General Muintenance L _
Check visual status (Main frame, Switch, Thal, ' L
1 Gaod § Fail
Puwer cable, cte) check
P2 Cheek Power supply valtage Goed / Fail
2| Cheek Earth {GNLDY) connection properly Ginod / Fail
3 | Check turn D.’\l the switch properly | Good ¢ Fail !
A4 | Confinn o indicate the lemp properhy Good F Fal
5 | Check dhnm mal fise Good £ Fail
fr ( heck abnormal smell ar smoke Good { Fail
l "ﬂmntmmnu. for (}prrahvun mlLl’Ub(‘ljp{.‘ cm['.r _
C e TR T ATPETATAN mitTaseapt © : |
] Check & clean each lens {eve piece, objective, Good / Fail |
aptical filer}
2 (_.hecfkrmmn condition (IDin, dust, temperature and Good ! Fail .
huamidity) |
3| Check & clean whole of 1he unit Ciowad £ Fail
4 ' Cheek function {}f'vcnli]u[ion fan Ciood { Fail
5 | Check & replace of th ]mluacn lamp of light souree  Goad 4 Fail
& | Check & Iubrn.me meclmnm.l[ parls (muwng partsy ('jmu[ ! Fail
T | Cheek wial performance Good / Fail |

_ REMARKS

Drate Inspected

i 2006 : Inspector

—-

Roam Tenp,

C

Appeoved by
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4-1. STEAM STERILIZER (AUTOCLAVE)

1. Introduction

Autoclaves generafe steam from walct 8t a temperaiure above 100 1 1 a closed
chamber (ligure 1. At these emperatures, the steant i3 above atmospheric pressure,
and the conditions are optimal for the sterilization of laboratory cquipment, such an
errviconment, but viruses are not necessatily killed, The temperatore can be kept 30 -
40°C Jawer than in dry-air ovens, so (hal tenperature —sensitive malerials can also be
sterilized, Ilowever, amoclaves need carcful handling and must be inspeeled regularly;
they can be dungerous and cause serious injury if steam accidentally escapes from the
cyuipment.

2. Principle of operation
Twi types of autoclave are available. The non-jacketed autoclave, wlich exists in

vertical and horizontal versions, is siinpler and has some practical dizadvantages, bul il

is cheaper than a steam-jacketed autoclave with automatic air and condenser discharge,

_— - L momele
prassure colre valve S——- ] e o Lunlolyadve
air renovd; val < ey R b
0wl ValvE - = - J.Ei__.,- 1 J— — prassune Ol e
lid — v d—L—- i1 |— T i .
] T ] n.\“';?}‘\_ uing vl
1 T
1 ' - = -
i I"K _‘z __/ -
I il anlel —-
i
! [
prassure wasscl : P a———  oeiter hogsing
i i
e P AN, W

— iriva®
W Tior oyl — b
AEEling §.emenls —o ]'.I ezt WaElea
1

ligure 1. Schematic structure of Non-jackesed autloclave
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Figure 2. Schematic structure of Steam-jacketed autoclave

Sterilization of porous materials, like laundry and bandages, is more diffieult,
since the air in these materials must be replaced by stearn. This replacement ig
unproved by evacuating the clesed chamber of the autoclave containing the materials 1o
be sterilized. With medern autoclaves, the chamber can be repeatedly evacuated so that
the pressure an the chamber falls o 5.5kPa. The chamber 1s then heated to evaporate

water Tor sterilivation.

The main factors influecncing steam sterilization are:
#  Satorated steam
#  Temperaturc
» Time

The materials can be cxposed to steam in a single heat cyele. [lowever, this
method of stenlization is less cilective than intermillent exposure in theee eyeles over
three days, which may kill all vegetative forms of sporulating microbes. The cycle
conditions may be shortened by incrcasing the pressure and hence the temperature of
the stecam (Figare 3. As wilh hot-atr sterilization, elfective steam sterilizalion starts
when the autoclave has reached the appropriate temperature (Figure 4.)
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Table 1. Operating condition for autoclaves

Sterilizing TEMP Appropriate MIN. holding l Overall time
{.) pressure (k1'a) time {minj | {min)
oous_ s 30 ' 0 __
2 s 5 4
12% |50 e 30
136 225 3 | 20

3.  General Precantions

1} Take care the place where the equipment in an environment, it is not

unlavorably affected by atmospheric pressure, temperaiore, humidity, salt,

ventilation, suniizht and air containing dost, ete.

21 Keep the cquipment stable and aveoid tilting vibration, and shock as much as

possible, cven duriny transport.

31 Make surce the main Ine voltuge, leguency and power are correct Tor the

aperation of the cquipment.

41 Make sure the power sysiem lor the equipment ks properly grounded.

51 Use of equipment should anly be perlermed by skilled operators,

) 120 not neglect to cheek and maintain part of steam and water circuit (such as

several valves, strainer, vacuum pump, eic,)

4, Maintenance and Check

Ta ensure proper operation ol the Awtoclave, a pericdical cleaning should be

performed.

1)

2)

4)

fi}

)

Door gaskets should be kept clean and regularly checked for cracks and
pitting due o deteripration.

Door clamps and door locks should be checked lor praper operation and
lubricated with high-temperature orease. The proper operation ol the
proessure locking device should be delermined,

Valve discs and scats must be inspected for signs of wear or culling.
Check and clean penodically the valves, strainer, and air filter every 3
months.

Cheek the [unction ol vacuum pump cvery 3 months,

Adequate Tunctioning of antoclaves should be checked weekly by the use
of a biolopical (spore suspensiond or chemical indicator.

The functuon of manometer (Pressure gauge) must be cheeked every

107




Jmaonths.
8} Check repularly the power cabic and breaker connection for cracks, loose

comeclion and dissobved wire duc to deterioration.

4y Check the power supply unil
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CODK

FQUI[‘ML NT NAME 4‘ Steam Sterilizer (Autochne)
MAKER / MODEL ' B
SERIAL No, 1 N ) ]
No. CHECK ITEM | cneck [MAINTENANCE
_ Generul M.untenancl: :
E Chwk visial stalus {"«Iam frame, bwmh Dial, Good £ Fail
Power cable, ote) check Qo
- v _ -
i 2| Check Power supply voltape Giood £ Fail
2 | Cheek Earth (GNIF} connection properly Civod / Fail
3 | Check turn ON the switeh properly Crnarll £ Fail
4 | Confinm 1o indicate the lamp propetly Croad Sl
% | Oheck sbnovmal noise | Good 7 Fail |
| &  Check abnormal smell or smoke Crood £ Fail
i Maintenance for Steam Sterilizer {Antoclave)
only i : ~
, Cheek water leakage from some joint of water Good / Eail !
circulation sy stem |
7 Cheelk & cEean schechie 'iu,umuldred inside of the Ciond / Fall
plumbing | |
: Check & clean some valves (Check, Saicty, - PRT ,
3 : Bolenpide, 1) to avaid dirt and eollution, | Cood fTail
4 . C.hcc.k lhe valve dises and seats for signs of . Good f Fail
deteriorate.
5 | Cheek & clean thl: dour Edbkﬁt Croad [ [ail
6 Clheck and Iuhrm{ﬂt: Tunction of dear clamps ﬂml Good / Fail
doar locks.
71 Check function of Heater Gioed / Fail
§ | Check fimction of the manometer (pressure gange). | Good [/ Fail
i . REMARKS
Date inspected ! ! £ 2005 Inspecior |
Room Temp, G Approved by |
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4-2. DRY OVEN (STERILIZER}

1. Introduction

Dry Oven is used for sterilization or drving surgical instrwments, laboratory
instraments, ote that could nol burm and damage with 1he temperature rate from S0 to
250°C: or more. Mostly they fount it was used in munor surgical suite, operalion Yoo
and laboratory in hospital and ¢linie.

[t is running under high temperature that provided by beater clement. The user or
operator have 1o Jearn and understand the hazard that causcd by dry oven hefore using

ik

flere below is the sample of dry oven and parts name that user has to be learned:

PO ER

e

(RN :

|
e
o 4

R

Figure 1. Structure drawing for the Sterilizer, Dry oven
Table 1. Descriptivn of each part
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[1] Do (9] Key Lock Switch
[2] Observation Window [10} Main Power Switch
[

[3]) Regulating I egs L1] Air Intake Vents

[4] Fan (Tnside) [12] TTandle

5] Control Panel [13] Rack Supports

[6] Separation Plates [14] Racks

[7] Heater [3ox {15] Exhaust Vents

[8] Packing [1&] Temperature Sensor

2.  Principle of Operation

Loading the cquipment suppose 1o sterile into dry oven. All equipment must he
put on racks. Close the door and securely lock, turn on the power, setting & adjust
appropriated sterile tume and temperature, The heater element is heating up reach ta
setting temperawme. The ajr is tuken inside the oven from venls that can keep inside
oven warm up. [uring running exhaust vent 1s controlled by opening or closing and
ternperature of this vent is extrensly high. The inside temperature of oven is controlled
by thermostat or temperalure sensor so it will keep appropriated setling temperalure.
The stenilization time i controlled by timer, when setting sterilization time is finished,
the power supply will be cut oll awtematically and then alarm buzzer will be giving

sounds. 50 it means sterilization is completely finished,

3.  General Precaution
3.1. Installatian
When scleeting the location Lo install the drey oven, the conditions must be
considering as the [ollowing:
¢ The floor must be solid &ievel and not closed to vibration arca.
«  Where the unit will not be expnsed to divect sunlight
¢ The ambient humidity & temperature room should be low
» Theunit should not he installed closed to (neard the {lammable thines.
* Do not install the unit clesed or against to wall, have to be keep some
spare for air circulation
+ (iround carth wire must be connected properly to ground earth terminal

to avold cleetrie shock.
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3.2 Hazuris
s Plug properly 1o outlet
« o not place materials which may generate flammable, inside oven
o Mauke sure door is closed and lock properly
s 130 niot open the door during oven is running
+ Do nol put your hands or touch to hot arca such as exhaust vents, air intake
VQIS

4., Maintenance
4.1, Daily Maintenance
s Livery day {morning). chean the inside by using solt cloth damped with
neutral delergent. Allerwards wipe ol with clean water.
« Do not putting some things on the wp of oven
s Cleaning the rack with neutral detergent and then wipe off with clean

wialer,

4.2  Monthly Maintenanec
s Cheek door & observalion window, iLis sirong enough
e (Cheek heater element and clean 1018 is necessary
s Cheek abd clean air imtake vents

s Check and clean exhausl vents
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| copr

| EQUAPMENT NAME Sterilizer, dry aven
MAKTR / MODEL o ;
_SERTAL No. o -

No. | __ CHECK [LEM CHECK | MAINTENANCY

Crencral Maintenance
' Cheek visnal status (Main frame, Switch, Dial, Good / Fail
Power cable, etey check ?

2 Check Power supply voltage Good 7 Farl
i e o I
2 Check Earth (GND) connection properly Good { Fail )
3 Check turn ON the switch properls Good 7 Fall | i
. l— = -
4 | Confirm to indicate the lamp properly Good fFail .
3 | Check abnormal nnise Good f Fail
& | Cheek abnoymal smell or smoke Gaod / Fail !

Maintenance fir Sterilizer dry oven only

Check & clean the heater clement, heat up or

] Good /1 ail |
noet :
Check the temperslure sensor or thermostat | - . [
2 P Good f Fail
and check temperature gauge properly. |
3 | Cheek funciion of the contraller timer Ciond / Fail
Check the air intake vonts: make sure they are _ o 1
1 s e alr intake vents; make suwre they aes Giood / Fail

not Block by something's

|
5 ! Check & clean cxhast vent Good / Fail

6 Check & replace door pasket, silicon seal, ete. | Gond / Fail
|

___ REMARKS ]
Jale inspected | 7 AL | Inspector
Revormy Tewp C | Approved by
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1.

in the sides to allow access Lo attend to the inlunt. The common 1ypes incorporate a
low-pawer heater and a fun to circulate the air, There are warning alarms 10 draw

5-1. INFANT INCUBATOR

Introduction

Infant incubator is used 10 keep unwell newborn or premature infants in
controlled conditions of temperalure, humidity, and oxygen level. Doors are provided

allention to mains failure o overheating.

2.

Principle of Operation

Adr civculation system
1} Taking in {resh air, and the air is filtered.
23 Yending filtered air to heater

1) $ending heating and humidity following the indicator of thermostat sensort.

By this operation. the inside of eguipment iy done of campulsive

ventilation,

43 Using fan 1o scnd heating and bumidity air

3)  According 1o the condition of infant, it is also available 1o supply oxypen

which required coneentration

g%
exhaust ndd parts
air

exhals
=i

sensor lor |
hennogtal
R

-

cushian

CPT———

v I ey et e A T
gl
i liealinn

fresh air =5

bacieria .
filker =2

B

Figure 1. Schematic structure of fafant Incubator
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3.  General precaution

1} Instail the equipment to keep stable and avold tilting vibration and shock as
much as possible. '

2) Do not install the equipment in a storage envirenment conlaining gas or other
chemicals.

1} Make sute the main line vollage, freguency and power are correct lor the
operation pf the equipnient,

4) Make sure the power system for (he equipment is properly grounded.

3} Take care the place where the cquipment o an cnvirnoment, it iz nat
unfavarably  allected by atmospheric  pressure, temperature, humidity,
ventilation, sunlight and air containing dust, eLe.

&) Do not keep for long lime the sterilized water into the humidifier cup. It will
he cause of contamination of bacteria.

7} Do not ncgicet to clean the cquipment, becanse the dirt and dust will be not
able to extract well, it cause of damage ol healer and [an inotor.

&) Check and replace the air filter periadically.

4, Maintenance and check
4.1 Inspection Requirements
Day-to-day care involves care of the door catches and seals. Like
ventilations and anesthesia apparatus, the incubator needs to be thoroughly
checked twice a year, and functioning should be checked alter each cleaning,
Check that:

¥ It warmm up to and is able to maintain, the sel lemperature.
¥ The over-temperature alarm works at the correct setting,
»  All dials read correetly.

Also, check the electrical safety of the machine. Problems are most likely to
he of an cleetrical nature. 1T there is overheating, check that the ambient air
temperature is not toe high, and that the machine is pot exposed to the sua, A
fan-failure alarm may indicate that the bearings of fan motor need lubricating or
replacing.

# General eleaning

Cleaning may be carrying out with soap and clean water. All the surfaces
and comers should be washed and dried thoroughly, using plenty ol ¢lean
absorbent paper or clean cloth, 1o ensure that every comer is compleiely dry,

Any remaining moeisture can promede the prowth of bacteria,

Maintenance check required for this equipment is shown in Tuble 1.
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Tuble 1. Fisuyal HTS;JLL!HJ}’! {ist for Mmfunt Incubator

_ Check Iiem B Description
1. l"xjcrna] body and | - Crackedbroken panel and enclosure
operation panel - missing characiers

- Rusts/dents on the body
- Dhirt/dust and some moistures fixed  on the surlaes

2.Groundiny - Cracked, rust grounding terminal and connector
coOntwellon - Stalus of contacl between the ground wire and earlh
L _ terminal correctly
a . rl BT 5 ; I . 1
E Knob and Switch - Cracked/broken knobs and switches

- L.oose conneclion swilches/knobs

- Smooth movement of swirches/knobs
i i = Eguivalence/comparison with scale
| | - Broken proteclive carth terminal

i 4. A filter  and - Check the condition of air {1lier 10 be dirt.
humidifier chamber :
5, Hurmidilier chamber | - Crackedf hroken or dirt,
- Remaming contaminaicd water into the chamber. Throsw
the water and clean the chamber after use this equipment.
' A Yentilation filter - - Cracked/broken

i - Fixed with dirt/dust.

4.2 Eguipment Funetional checks
This nspection should be carried out al least once a three wonth.
Recommended items in these checks are shown in Table 2.

 Check Item - _ Deseription_ T
L. Turn On the Power switch | - Lit pow er indicalor? 7
2. Cheek the ventilalion fan - The ventilation fan operates properly?
- Does exist abnormal sound or smell? _
o = Adjust flow volume properly? ]
3. Check Iris doar cover - Inis door cover open or not smoothly, :
4. Cheek the sell” diggnostic | - Aller turn on, it should aclivate automalbeally.
funclion .
5. Check  Air cireulation | - Check ventilalion lan. T ]
syslem
o _ ) - Adjust 10 control the nebulizing volume?
6. Check  Temperature | - Check the function of increase and maintain to |
contral sutable temperature. :
7. Check humidily control - Check the funciion of merease and mainlame
suilable humidity.
8. Check oxyaen supply - Supply and current properly oxygen [rom the in-porl
valve.
- Exisi any leakape from anywhere,
9. Check alarm [unction - Activate the alurm for temperature probe, over heat -
B and during electricity cut oftl vte. |
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| CONE
ROUIPMENT NAME | ltant Incubator
MAKER f MODEL
SERIAL No,

No.!  CHECKITEM " CHECK | MAINTENANCE |
T General M;‘li_llfcﬂaﬂtﬂ !
- g}:;r;]: :::;::f: E:T;,Il]‘i:iil:] framré,.g;witcﬁ, [Hal, Goad { Tail
._2 __(;‘.hcck Power supply vollagy - Gaod ¢ Fail
| 2_ (‘;lmck Earth (G'Nl’_}_}_cm.tmction prupcrl;‘ :_Gﬁ{}d { Fail
_3 | Cheek turn ON the switch praperly | Guod / t:"ai] .
! 4 I Conlirm trr indicate theulmnp pTL‘r]’JCl’E{ | Good f Fail _
) 3 C]mck.;ahncrmal naise | Good ! Fﬂi.[_
f - Check abaormal smell or s-nmkc Good / fai]
- I\-'iainienunte fﬂr_lufm:tinruﬁ:tlﬂrf noly L - i
| iﬁ:;ttf clean the m.r_ﬁlu:]' and hunm.ilﬁcr Good / ]i.a“ -
7 | Check & clean the ventilation fifter Gand J Tail
.3 E‘her:_k function of ventilation fun Gﬂff;-tl ¢ Fail
- 4_ (h\i‘bk perlommance of Iris df.:{;]' cover “ ~Good / Fail o
5 | Check the temperature c.t_‘.u.ntrnl Good / Fail o
_-5 Check th:e humidity control - (}uo-d-.-" Fail
i 7 Che;::k the.c axy e supnly “ Guuq! { IFail
5 | Check activation ﬂf"l.'.h; alarm function | Goodd J Faii i N
; Check total per_fm'ma-ml.:i.: Crood / Fai)
_______ REMARKS
- - .. -
’7 Date inspected ! S2006 . Inspectar
| Room Temp. | | C | Approved by o —---——~]




3-2. INFANT WARMER

1. Introduction

The intant warmer system provides a controlled sowrce of radiant heat for infani
and pediatric patcnts, The modern infant warmer, the conlrol sysicin uscs a
microprocessor and provide both manual and automalic controller.

It is controlled patient temperature skin {is around 36°C same as body
temperature), air temperature (s a round 35.5"C) and operation time. The szefling
lemperatures and operation time will be displayed on control panel that must be
absolutely correct. 1f setting parameters arc failed then alarm will be sounded.  The
infant warmer is combincd of the following parts:

v Suppor] structure
» [leater asserbly
» Control unit

« Bed Platform

» Phototherapy

They fount that miant warmer is used in intensive care, dellviry room or NUrsery
i hospitals and clinies, Figure 1 i typieal nfam warnier is using incorporated
computerized control and warming function which expand capability for infant carc
manageiiei,

Power fndicatoi

Control Panel and
Display

Bed Palat\ﬂ:urm

Fluorcscent Lamp
(Ohscrvation light)

Figure: 1 (Infant Warmer Unit)
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I . kg B .
_— A .- ’ _- 5 5} 9 ' __
b

. ' —
Skln . . SET TEMP '
Temperature | )

Sctting
Temperature

Figare: 2 (Controf Panel & Display)

2. Principle of Qperation

The modern infant warmer is run under computerized control system that uses an
advance microprocessor to pul operater in control of paticni {inlant) and system statos
while providing both manuval and scrvo modes of operation to maintain preeision

thermorcoulalion.

2.1 Computer-centrolled warming

The powertul cal-rod heating clement directs controlled radiant heat evenly
actoss the enlire bed surface, warming up the baby but not operator, The agar
timer sounds every fow minutes showing lapse time of heating, All the transparent
acryl baby guards but the onc closed to the support pole may be down out of the

way to provide quick infant access.

2.2 Alarm funetion for safety

The provided alarm are for power fail, sensor fail, |ligh/Low temperature of
skin & air and over temperature, alarm conditions occur and busrer will sound or
an appropriale indicator lamp will #lash. If the skin temperature raises 1'C or
mure the preset level, power supply to the heater will be aumtomatically cut off to

prevent further temperature rise.

3. General Precaution
31 Installation
When seleeting the location to install an infant warmer, the conditions must

he considering as the following:
=  Power supply should be constantly 220V A0z (Standard power

supply 1o Cambodia). It power supply voltage 15 not constant, automatic

i1¥




32

some

voltage stabilizer must bet used and included power supply back up unit
{o prevent city clectricily cut oll atany times.

The infanl warmer must be conneeted 1o ground to aveid electric shock
or clectrical leakage.

Do not install the unit close to lammable materials or gas.

The room temperature and should be appropriated.

30 not install the unit closed or against to wall, have 10 be keep some
spare for air circulation.

Where the unit will nol be exposed to direct suntighl.

Iazard
To prevent (he accident and damage to cquipment, patient and operator,
actions have to be taken care as (oliowing:

Cheek all necessaries things 1o running infant warnier betore using

Do not move the warmer by pushing or pulling on the bed side panels.
'I'his action may be lead 1o deterioration and breakage ol'the components
which {orm a safety barrier around the infant.

Do not place foreign object on the warmer bed or in the utider bed cuvily
while performing X-Ray procedures.

Do nol use warmer in presence ol flamroable of anesthelics, it is possible
explosion hazard.

Do nat wuch the protective grill under the radiant heater or the top of the
heater ussenibly. These surfaces may be hot and burn could result.
Disconnected power Lo infant wanmer and allow the heater rod to cool
before cleaning to avoid the possibility of burm.,

Disconnceted the power cord 1o warmer and allow heater 1od to cool
helore replacing observation lights.

Du not leave the patient unattended when vsing the warmer. Check the
paticnt's temperature regularly to ensure the comiort and the safety of
the patient.

Do not use warmer system if the system failure alarm is activated,

Remove the unid from service and call Lor servicing.

+% WOTE ; The harards may be more than above description so please try to

learn more hazards from operation manual that it should be atfached with 1he

it
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4,

Muaintenance X check

4.1, Dhaily Maintenance

. Cvery day (morning), clean the warmer by using soft cJoth damped
wilh neutral detergent. Afterwards wipe off with elean water.

. Do nol put some things on bed platform and mattress.

. Make clean the surface of phototherapy.

4.2. Monthly Maintenance

»  Checking heater element rod and make sure, it is clean not some things
block.
v Checking phototherapy umil, cspecially fluorescent lamp. Replace

them if necessary.

«  Check mechanical forward up and down

. Check X-ray cassctte lray to make it is clean and enable user to take
aceurale X-tay.

. Check mobile casters, they are properly movement and lock properly

Trreak.

% General cleaning

Cleaning may be carrving out with soap and clean water. All the surfaces
and corners shoull be washed and dricd thoroughly, using plenty of clean
absorbent paper or ¢lean cloth, to ensure that every corner is completely dry.
Ay remaining moisture can promote the prowth of bactena.

4.3. ¥isual check

These checks should be carried cut al least once in every three months.
Recommended iteins in these checks are shown in Table 1.
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Fable 1. Visudd inspection st for fnfunt wearmer

Checle Ttem

Deseription

operation panc! & display

1. External  body  and

- Crackedfbraken panel and encloswe
- Mizsing characters !
- Rusts/dents o the body '
- Trirt'dost and some mwristures Tixed oo the surface

2. Grounding comigetion

1 Knob and Switch

- Cracked, rust grounding terminal and connector

- Status of vonwel between the pround wire and earth lerounal
carcctly

- Crackedibraken knobs aml switches

- Loose connection swilches/knobs

< Srmaoth movement of switches/knobs

- Expuevalence/comparison with seale

- Broken protective sarth terminal

4. Teuter ¢leme

- Cracked/roken
- Rustsidents on the body
- Trrtfdust and smine morstares Beed o the surtace

5. Ventilation filter (1f
| equipped withy)

- Crracked/broken
«Fised with dirtfdust.

4.4, Equipment Functiooal checks

This inspection should be carred cut at least once a three month.

Fecomomended items in these cheeks are shown in Table 2.

Table 2. Function check fist for Infunt warmer

| Check dtem
1. Check the ventilation lan

_ 3  Deseription _
- The veulilation tan aperates properly?
- ooy exist abnormal sound or smell?

- Adjust flow volwme properiy?

" 2. Check  the heater slement ~The heater [or radiant tenperature heat up or not.

function

titner and display functien

3 Cheek the sl diagnostic | - Alier tuen on, it should activate autematically.

3, Check Temperature centrol, | - Check function of increase and mainain to suitable

lempaerature.
- Check function of limer
- Cheek the display indicates properly.

5. Check the photothorapy vnit | - Check [anetivn uf Nuorescenl L.

6. Cheek e mubile caster

I

7. Check alarm function o

- ="T'hey mave and |lovk properly.

| - Activate the alarm for lumperature probe, over heut and
during cleetriviry cut off, ete.
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CODE

EQUIPMENT NAME.

nfant Warmer

' MAKLR { MODET,

_SERIAL No.

No. | CHECK ITEM | CHECK | MAINTENANCE
_General Maintenance )
1 Check visual status (Mam frame, Switch, Dial, Gaod / Eail
Power cable, ete)) check
2 Uheck Power supply voltape CGood / TFail
o3| Cheek Facth (GND) cannection properly Gooed S Fail |
4 | Check wrn ON Lhe switch praperly Good / Fail
5 | Confirm to indicaie the lamp properly i Goad / Fail
& Cheek almormal noise Good ! Ball -
7 | Cheek abnormal smell or smake Caoil / [Fail I
B Maintenance fur Tnfant warmer only -
] | Check & clean the heater clement Good ! Tail
5 L].ueuk & clean the ventilaton Nler (if equipped .~ 4o g
_witlh) _ _ - .
3 ¢ Check tempuerature and limer contral Cood / Tail
4 | Check indicatiom of display panel | Good £ Tail
S ic:;:k pcr%ormance of mechanical parts {if Ciood 7 Fail
aguipped withy
G | Check & lubricate the mobile caster movement Gaod § Fail
7 | Check tunction of the phototharapy unit Givod ¢/ Fuil
| £ | Check alarin function Good ! Fail
| REMARKS
Drale inspected l ! § 2006 | Tnspector
Rantn Temp. | C Approved by
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5-3. BILIRUBIN METER

1. Introduction

This cquipment is used {o find a symplom of newbom Jaundice. It measures the
seruml bilirubin of the newborn baby, Usually obstetric, neonatal, NICU and faboratory
departinent may have instalied it as energency laboratory equipment.

2, Principle of Qperation

This equipirent measures vellow color tone of patient scrum or bBlood plasma
caused by density of the hilirubin.
Method of micasurementt is:

1} First, apply light sowrce (wave range 551 or 572nm)} 10 the hemoglobin in the

patient’s serum or blood plasma and completes calibration of absomtion lavel.

2y Apply apother light source (hiliruhin’s absorption wave range 455 10 460nm)

te the sample and measures o density of bilirubin by ubsorption level.

3 Structure of Equipment

Figure 1. shows the structure of Main unit of bilirabin meter.

Fignre 1. Structure dravwing of Bilivubin merer
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(e

seription of cach part:

1Y Pawer swilch

2y Checkout switch

3 Calibration switch
4} Display

5) Work table

) Votype groove (A)

7 Y orype sroove (H)

8 Adjusting variable resister
Ly Power connector

i Power cord ¢lamp

113 Fuse halder
|y Coeoling fan

General precaution

i)

2)

1)

3}
&)

P

M
4.1

Install the equipment to keep stable and avoid tilting vibration and shock as
much as possible.

D nont 1ostall the equipment in a storage envirohment containing gas or other
chemicals,

Take care the place where the equipment i oan environment, 1 s nat
unfavorably alfected by atmospheric  pressure, lemperalure,  bumidity,
ventilation, sualight and air contaminating dust, ete.

Make sure the main line voltage, freguency and power are correct for the
proper operation of the equipment.

Mlake sure the power system for the equipment is properly grounded.

Do net keep dirt and liquid proten to figed for long term otherwise, it will not
be able to take them out completely. therefore do not neglect  eleaning
pericdicaliy for the work table.

aintenance and check
Visual check
These checks should be carmed out at least once in every three months.

Recommended tlems in these cheeks are shown in Table 1.
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Tabie

1, ¥isual inspection list for Bilirubin meter

_ Check ltem
i. External  body
I oparation panel

and

_ o ~ Description
- Cracked/rokeo panel and enclosure
- nissing churueters
- Kusts/dents on the body
- Dustidiet on the surface of body and operation pane]

2. Craunding connection

- Cracked, rust grounding termuinal and connector
- Status of contacl between the ground wire and sarth wrminal
corrse Ly

T3 Knob and Switch

4, Work table and grooves

! for setup the sampie

- Crackedibroken knobs and switches

- [aose conpection switches/knobs

- Smoastly movement of switches/knobs
- Equivalencefcompurison with scale

- Braken protective earth ternminal

- Injured, braken, dirt, fixed sample [uid, ete.
- Check and cleun always the work table,

4.2 Tquipment Fupctional checks

s inspection

should be carried oul al least once a three month.

Eecommended ilems in these checks are shown in Table 2

Table 2. Equnipment functional chech list for Bitirubin meter

T Checl Tems

Descripiion

| Furn On Lhe Pawer switch

« Lit power indiato?

1 Clheck the ventitation fan

The ventilation fan aperates properly?
Does exist abnormal sound or smell? .

5. Checlt inltial calilwation

Measure and calibrate the sample value o be obtaincd
gorrect result of incaswremet,

4 Check and Clean weork table

- Clean the work lahle completely.

_514:['3[30& ke lamp

~ When the lamp has been delericrated i brightness or
broken, replace it as soun as possible,
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COUIPMENT NAME

Bibirubin meter

MAKER / MODEL _ _ ‘
SERIAL No.

CHECK ITEM

Wi,
) Liencral Maintenance . -
i Cheek visual stitus {Main frame, Switch, Dial, !
! Giood / Fail |
Power cabile, ete.} check
2 _' Check Power supply voltage Cinod / Fail
Cheek Earth {GND)Y connection properly Cioad § Fail :
3| Check trn ON the switeh properly Giood £ Fail '
4 | Confirm fo indicate the lamp projerly Good / Fail !
5 | Check abnormal noise Ciend / Fauil |
— . - - h
I
i | Cheek abnormal smell or smoke Gioed f Fail |
|| Maintenance for Bilirabin mcter only ,
Check & clean the work table ad grooves for . '
L Good / Fuil !
selup the sample | -
2| Check functinn of the ventilation fan Ciownd / Fail
3 | Check initial calibration Good / Fail !
4 | Check & replace the lamp Good/ Fail |
5 | Check total performance Good / Fail |
I . REMARKS . .
i_D':tl{: ins]:lecleﬁ _ ! {2006 lnspecml_-_ 0
Room Temp. | "o Anpproved by

127




5-4. PHOTOTHERAPY UNIT

1. Introduction

Phototherapy unit is used for the weatment of jaundice inlunt by nsing ray of light.
The symptom of jaundiee is happened by disorder metabolism of Bilirubia, The
chemical reaction ol light resards Biliruhin is occurred around 430nm and 280mn of
ray of light. Tn order to this, it is normally used blue light or fluorescent hight that is
similar as dayhght.

2. Principle of Operation

The structure of phototherapy unit is consisied of 4 w 6 Buorescent Lighls. These
fiuorescent lights are located in parallet, $ome kinds of pholotherapy unit have tuner
and hour meter. The quantity of light are approximate 6700kux {—4 ~ i fluotescent
fight}, it keeps lightening this amount 24 hours.

The radiation energy decreases aradually, so that it is nceessary to exchange lump
cach 3000 hour.

¥ Structure of Equipment

Figure 1. shows the siruclure of Main unit of bilirubin meter,

Fipure 1. Sivnctire drawing of

Photarherapy wail
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3.  General precaution

17 Install the equipment to keep stable and avold ulting vibration and shock as
much as possible. .

2) Do not install the equipment in a storage environment containing gas or other
chemicals.

3) Take care the place where the equipment in an enviropment, i s not
unlavorably aflected by atmospheric  pressure, temperature, humidity,
ventilation, sumlight and air contaminating dust, ete.

4} Wake sure the main line voltage, frequency and power arc correct fur the
proper operation of the equipment.

3) Make sure the power system for the equipment is properly grounded.

63 Do not keep dirt and liquid protein to fixed [or long term on the surface of the
unit, otherwise, 1t will not be able 1o take them out completely. And also, it
cause of damage and deteriorate for the equipment,

71 Replace the fluorescent lamp every 3, 000 hours.

81 Aler replace 1t, do reset the hour meter counter.

4, Maintenance and cheek
4.1 Visual check
These checks should be carricd out at least ance n every three months.
Recommended ttems in these cheeks are shown in ‘Fable 1.
Table I, Visual inspection ifst for Phototherapy wnif
B Check Ticm _ Description
1. Lxternal body and - Cracked/broken panel and enclosure
operation panel . - missing characters
| Rusts/dents on the body
_____ L - Dust/dint on the surlace of body and operation panct
2. Crrounding | - Cracked, rust grounding terminal samd connector
: connection | - Stalus of conlact between the ground wire and earth
|__ o . terminal correctly
3. Knob and Switch = Uracked/broken knobs and switches

[

condition

- Loose eonnection switches/knobs

- Smooth movement of switches/knobs
' - Equivalenee/comparison with scale

- Broken protectiye carth terminal
Fivorescent  lamp | - Brightness, [lushing, deteriorates.

4.2 Equipmeat Functional cheeks
This inspeclion shoubd be carned owt at least onee a three month,

Recomnnended 1lems i these chioeks are shown i Tahle 2,
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Table 2. Equipment functional check list for Phototherapy wni

Cheek Item

_swi lch o
2 Check ibe venlilation fan

1. Turn On the Powor

Deseription

- Lit power indicator?

- The vemtilation [an upcrates properly?

- does exist abnormal sound or smell?

— Clean the unit propetiy with sofl cloth, I heavy dirt
clotled, use with neutral delergent or soft water, cig.

4, Replace the lamp

- Replace the flugrescent lamp every 3,000 hours used,

5. Resel Hour meter

- Afier replace the flunrescent lamp, do not forget to |
-l

reset the hour meter fo [ positons,
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conr
EQLIPMENT NAMIE

MAKER / MODEL

Phaototherapy unit

SERTAL No, S
!. No. CHECK ITEM CHECK | MAINTENANCE
P _General Maintenance . ]
| Chcek visual status (Main feame, Switch, Dial, Gaod / Fail
| _| Power cable, ete ) cheek i
2 | Check Power supply vollage Good / Fail
__2 . Check Earth (GND) connsetion properly Giond / Fail
3 | Check turn ON the switel properly Gond £ Fail
4. Confirm 1o ind_icate the lamp properly CGood 7 Fail
_5 Chueek abnormal naise o L _(.EFEDd { Fail .
i . Check ‘?b‘f?f_'““l smell or smoke Gaod £ Fail B
|| Muintemance for Phototherapy unit only
|| Check & clean the fluaccscent lamp condition Gond / Fail
1‘_ Cheek function ol the ‘.-'t:rllilzn I 1":111. L _F}_m‘.vd S Fail
3 | Check & clean the unit Gaod / Fail
4 lf.'.]!uuk. & ru:Plucr: lthe lamp Guu.i_;{ f Fail
_ﬁ Check to reset the hour reter Good ( Tail
f | Cheek total performance Good £ 17ail
_____ _ REMARKS = _ ]
_Data };;-spected ! £ 2006 Inﬁpcum_r -

Room Temp.

G
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6-1. DOPPLER FETUS DETECTOR

1. Introductiion

Conlirmation of the lile of folus in early stage of pregnancy is 4 very important
dizgnostic practice in obsteties. Ultrasonic Dappler method provides very usefu] and
ofiective means for detective fotal heart beats in a stage of pregnancy as 11 weeks. The
DOPPLER FIETUS DETECTOR that applies such a method 1y now laking a very
important role in the clinical obstetrics.

2. Principle of Operation

Figure I. shows the principle of operalion [or the Doppler feus deteclor. When
the ulirasonic wave transmilted from the prabe is reflected al the moving tissue such as
fotal heart and blood flow, the frequeney of reflected wave beeomes different lrequeney
rum the frequency of originally transmitted wave due to the Doppler shift
pliEnenienon.

Thie reflected wave teccived by the same probe is mixed witl transmitted wave,
and is fed 1o the detector to produce an audible outpul signal, frequency that
corresponds to the difference between transmitied and reflested frequencies. The aulput
of the detector is amplified, and is heard through a speaker or earphone.

In such a manner, by placing the probe on material abdominal wall, the awdible
signal due to the felal heart beat or blood flow in placenta or wnbilical cord 15 oblained,
thus cniabling the confirmation of the fetal life or location of the position of placenta,

A Pocketable 'Lvpe Doppler Felus Detector, the model which is referred in Figure
2., 1% a good cxample for explaining the theory ol operation becausc it has simple
cireuils and constructions. Also, the block diagram of the apparatus is illustrated m
Figure 3.

The unit is larscly divided inwe the transmitting scction, the probe, the receiving
section and the power supply. The transmitting section (1C3) produces the bigh
frequency electronic power of the high frequency (dependent on the model of
equipment) to drive the transmitting transducer clement wn the probe, which penerates
the ullrasonic power Lo be transautted into a patient.




Detacior _l [ Owcillator |

-t 3.5 .wz,J

Tramsmitting

Londzpeaker Amplificer

Hegehvinge

n PProbe
(ransducer)

[
'..
Retlected Wive "‘ Lltrasonic Wave \

o Doppler shifted —_— Doppler shift
® Tranzsmitting p.l'r.g-r-amenon

'&% ’"i. acctrred on
‘m& __j "' 3 %, caridio muscle and
e s oo T, £ i
e, # el fleny

wﬁsﬁ%m -WJ“J
Fetus

Figure 1, Principle of operation for Doppler fetus detector

Figure 2, Pocketoble Dopples
Fetus detector, the Model
FOITUARD-300
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Reeernving transducer element in the probe reccives the ultrasonic power refleeted
inside the patient body as well as the leakage of ultrasonic power from the transmilting
element, and transducer them into electronic signal.

Crutput of the receiving transducer element is gent to the high frequency amplificer
and the amplificd signal is detected by the derector in ICL, output of which {s an audible
due 1o Doppler Shifl. The sudible signal is amplitied by the AT amplifier and goes
through a band-pass {ilter to eliminate neise.

Output of the band-pass filter is supplicd o the power amplificr, which drives the
speaker (or the earphone), Antoinatic sound level contrel 1s done by {eedback to input
of the power amplifier through the ALC {automnatic level control) cireuit,

3.  General precaution

13 The probe should carefully be handled.
# Never drop down the probe,
# Never eive any shocks 1o the probe.
¥ Do not forec to pull the probe’s cable and connector,
23 Make sure the mam hne voltage, frequency andd power are correct for the
operation of equipment.
3y Make sure the earth line abways be connected properly.
4y Instat] the equipment in an environment where it is not unfavorably affected by
atmospheric pressure, temperaiare, homidity, salt, sunlight and dust, ete.

Franre 4. Doppler Fetus Detector

4, Maintenance
4.1 General Maintenanec
General maintenance is carried out under responsibility of -the operator,
However, the biomedical cngineering section shonld help the operator for this
maintenance sincc they also carried out the regular maintenance. The [ollowing

inspection items should be carmed out:
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1} Visual Inspection
Inspection of:
+ appearance af the enclosurc, ¢.g., dirt, COTrOsion, TUst, Injury.
« injury of power cable and plug
+ loosen screws
» lose connection of any connectors
- probe, ¢.g., dirt, injury.

2) Functional Inspeclion
- Are al! accossaries required in operation completed 7
+ When the Power (AC/DC) s ON, is the Green Lamp lit ?
- When AC swilcl on, are the Red lamp and the Green lamp it
» When AC switch OUF, is Red lamp 11l ?
+ Arc some neises heard excepting Doppler sound 7 If "Yes ", contact

the Naiional workshop engineer.

3 Maintenance of Probe
Always clean up the surface of the probe by using dry cloth after using
the equipment. .
NOTE: -+ The probe should carefully be herdled.
+ Never drap dawa the probe.
- Nover give any shocks (o the probe,

- Do pot foree to pull the probe's coble and connector.

4) Maintenance of Main Body

Clean up the body of the equipment by using dry cloth.

4.2 Repnlar Maintenance
Repular mainlenance is carried out under responsibliy of technical
personnel.

1Y Visnal/Fuuctional Inspections
The inspections are tecommendud 10 be carried out al once every six
micnths.

2) Performance Inspection
The inspection recommended to he carried oul at once pur annum. The
following Inspeetion tlems are performed:
» Working funclion test
» Battery condition

136




Dappler Fetus Delactor

CODE

EQUIPMENT NAME

MAKFR / MODIL

SERTAL Mo,

No. ! CHECK [TEM

General Maintenance

CHECK

Check viztal status {Main frame, Switch, [Hal,

Cropod S Fail

Croored £ TPail

G/ Fail

Good § Farl

- Gioad S Tail

Good # Tail |

i

. Good / Fail

1

Ciand / Fail

Ciood / Fail

i Power cable, cte) clheek
B 2 | Check Power supply voltage
3. Check Farth (GMNDY connection praperly
_4 Check turn O the switch properly
5 Cu-n{"]r;: to inlicate the lau_np properly
__6 Chack abnormal naijse
_? | Chueek abnormad smell or smoke
—;:M_aintenar;:.u for Dup;.bl;-..r liab ﬁt_‘_iécturﬂﬁn_ﬂy__
1| Chueck & clean the doppler probe (Veimsducer)
2 | Check performance of reehargeable battery
3| Check conductivity of induction cord

Caod / Fail

REMARK

Dale inspected | ! $2005

Room Temp. i

C

-
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6-2. FETAL ACTOCARDIOGRAPH

1. Intraduction

The Actocardiograph is equipment wsed 10 monitor the condition of felus by
measuring and recording Fetal Tleart Rate (FHR), Fetal Movement (FM) and maternal
utering contraction {UJC) simultancously,

Ultrasound Doppler method is used for measuremient of FEIR and FM. Tloigue
feature ol the Actocardicaraph is in detection of FM from the Doppler signal.

This method provides mote reliable and objective roeans for detection ol the [etal
movement as cooped with conventional subjective fetal movement detection, Therefore,
the Actocardiograph is suitable [or the non-stress test (NST}, which is an important
praclice, performed in middie ad later periods of pregnancy for prognosis of [elus. Tt is
also usefid for prediction of potential fetal distress and [or detection of fetal distress
belore and during delivery.

Dircet ECG method can also be used for FHR measwrement. For UC

measurcmend, external or internal methoed 15 used,
2. Principle of Operation

Felal Acwocardiopraph is wsed for measwrement of FHR by microphone or
ultrasound dropper probe. As well as, o show the hearl rate and ECG wave form on

display by detecting signal of cardingram through the abdominal wall.

In the labor curve measurcment, labor wave that proportionale to inaternal uterine
contraction is dutected by putling wransducer, which is the vne of electrode, on abdomen
of presnant woman.

Figure 1. shows the external view of the
Fetal Actocardiograph
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Fiaure 2. Fxternal view af the

transducer

General precaution

1} nstail the equipment to keep stable and avoid Glting vibration and shock as
much as possible,

23 Do not install the equipment in a storage environment contaning gas or other
chemicals.

1) Take care the place where the cquipment in an epviromment, it is not
unfavorahly  affected by atmospheric  pressure, temperature,  humidity,
ventilation, sunlight and air contaminating dusl. ele.

4) Make sure the main line voltage, [requency and power are correct for the
operation pf the equipment.

5) Make sure the power system for the equipment is propetly grounded.

) Never splash water or some liquid directly onto the unit as this may
cause electric shock or short circuit to break the equipment.

7} Do not hurt powers cord. Tt will be the cause of {ire, electric leakage or short
circuit,

23 During operation, do not plug off power cord to avoid future troubles, In this
moment, make suee to turn off main switch before removing power cord.

Maintenance and cheek
4.1 Visual check
These checks should be carried out at least onee 1 cvery three months,

Recommended itema in these checks are shawn in Table 1.
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Table 1. Visual inspection Hist for Fetal Acmmrrfmgraph

Check 1tem

__ Description

J. External body and | - Cracked/broken pancl and enclosre
operativn panel - mssIng characters

- Dust/dirt an the surface of body and operation panel

- Rustsidentls on the body

2. Grounding connection

_ _ _correct ]y

3. Knob and Swieh - Crackedibroken knobs and switches
- Loose conneetion switches/knobs
- Smooth movement of switches/nabs
- Equivalence/comparison witl scale
- Broken protective carth tgrminal

- Cracked, rust grounding terminal and connector
- Stalus of comtact between the ground wire and cartll terminal

4. Tioppler transducer, - Crack, injurcd, broken, dirt, or deteriorates the material,

ECG cable, and others

D ACCLSIUCiey

4.2 Equipment Functional checks

This inspection should be carried out at least onee a three mounth.

Recommended tlems in these choeks are shown in Tahle 2.

Table 2. Fguipment ﬂrmtrmrm’ c.-‘:.-z::."t list for Fetaf Actocardiograph

l;' Check Item
i

. Turn CUn the Power switch

]Jc:n’.uptmn
_—I it power indicalor?

T2 Check the ventilation fan

- Tl ventilation fan epoerates pmpuly"’
- Roes exast abnemnnal sound or smell™”

L 3. Clisek Doppler sound

4, Check BOG wave signal -

5, Check and clean the Dappler | - Cheek and clean any diet, dust and clol some blood

transducer and ECG eleclrode

- After turn ON, carefully fisten the anplu sound.

- luspeel the ECG wave signal imdicate on the display
Lupul}

protein.
- reter 10 cleaning methed as Tollow,

5. Check and Clean the main | - Check and clean any dirt, dust and ¢lot seme blood

buly

prodein.
- refer to eleaning method as follow.

¥ Cleaning method

A Cleaning the main wnid
# Do not wipe cabinet, made of plastic, with benzene or thinner 1o avoid

15 delernoralion.

# When use chemical cleaning duster, apply 1t according to the instiuction.

#  Wipe ol spols on operation panel or catanet with soft cloth. In case of

heavy spots, remove with cloth, which is dipped with neuiral detergem

magde thin and then suflicicntly wrung. Finally wipe with another dry

and sott cloth.
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I3 Cleaning the transducer )

¥ Each timg after the unir is applied on patient, wipe up the remained
nitrasonic gel on surface of ransducer probe with soft cloth or paper and
pul the probe cover on it,

# itas difileult to wipe up as the gel has become hard, use the sofi cloth
immersed into warmer water and lightly wiung.
Every tme when apply to a new patient, clean and disinfect entire
surface of probe with solt cloth or gauze immersed with alcohol.

Cy Cleaning the BCG elecirode
# Toclean the BCG ¢lectrode, wipe up the remained ECG paste on the
cleetrode with soft and damp cloth afler applied on patient and clean and

disinfect it every time when use to a new patient.
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]:,QT.J IIWIENT \JA‘V[ E Felal Actocardiograph

MAK ER F WIODEL
SERIAL MNo.

MNo. | CHECK ITEM | CHECK | MAINTENANCE

Geaneral Maintenance

Check visual status (Main frame, Switeh, Lhal,

1 Pawer cable, stc.) chock Good { Fall
7 Check Fower supply voltage | Good / Fail
3 ‘Check Earlh (N1 conmection pmper]v Grood / 14ail
4 Check turn ON the swilch properly | Coad / Fall
5 Confion to indicate the lamp and indicator Good / Fail
- propecly _ SR - - . _.
&3 Check alwiormal neise Good 7 Bail
7 | Cheek abnormal smell or smoke Goad ¢ Fall

Maintenanee far Fetal Actoeardiograph oaly

| | Check & clean 1CG patient electrode and cablz Good / Fail

2 Check & ¢lzan transducer Cioad / Fail

Check Mmction of operating panc kinob anil
B L pand,

Ciood / Fail
_swilch

Cheek uuppmg iUlLL between mains plug and

r1 Cood { Tail -
mains sucket _

- Cleck  contact  betwesn  patient  cable  and Good / Fail
- electrode _

6 Cheek the ventilation fan Ciood ¢ Fail

7 | Check functiom ol thermal pen Goad /f 1ail
& | Check function of recorder Cioud { Fail

o Lhe.uk & . replace Rechargeable  hattery (I Good ¢ Fail
| 7 Cequippedwilhy .
L . REMARKS
L— - @ -

Dt inspected | ! F2000  Tnapectar

Roam Temp. | C Approved by
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7-1. CENTRIFUGE

1. Iniroduction

Centnluge s a rolating machine, which uses centrifugal loree to separate
melecules from solutton, particles and solids from liquids, and immiscible liquids from

cach other,

# Typical Centrifuges

Depending on the purposes, different tvpes of centeifuee arc available as given

below:
#  High-speed centriluge
#  lligh-speed refrigerated centrifues
#  Hematocrit Centrifuge
#  Ultra centrituge

2. Principle of Operation

Figure i presents schemalic structure diageam of a High-speed centrifuge,
Centriluges mainly consist of rotor, motor and motor épeed contro) ¢ircuit; it is a simple
instrinent but mechanically a high precision and sensilive instrument. In recent years,
new developed cenirifuges, which apply a highly advanced technology, are applied
wrdely, ie., new developed motors (c.p., inverter motor, brushless motor), and

computerized motor speed control circuit,

rrnm b [l g
Heblber o Huliar Feeari katos Cavrn
'I. .- ll . — .
Toreitnck Ii—lil:-l,-".:--.'ﬂ: . 'I'I = --;_/- - // I ! |
Klen I:.:ni".rn.__._._ Illlr 1 Caa .
4 7T ' ' ,
o .
o 1 Fienre 1. Schematic
! |
IL _ E,_% ' stracture of a
N o T .
\ .'.:.-’lm NG cefttriflige
L
!
Liasves; Dul)
|| SEAng \
1 eaning
-"E-'.:rirlg Heziar
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General Precauiions
31 Jostallation

Centrifuges must be installed on a tigid henizontal table or bench. It the
whle or bench is pot horizontal or snaky, the aule balancing elleet will be

diminished and imbalance detector will operate frequently.

3.2 Power vequirement

The source vollage must be within the acceplable vollage range both under
no load and at maximuwm load. Generally, the aceeptable voltage range is +10 %%
from rated source voltage which is indicated on the name plate located on the
hack of the centrifune; hut rapid fluctuation of power source voltage may canse of

instrument’s breakdown,

3.3 Counnecting power safety

Securcly plug the power cord 1o an outlet that delivers power source voltage
and securely conneet the ground wire {yellow and green striped pattern) to the
sround terminal, For added safety, also ground the protective ground lerminal on
the rear of the centrilug..

3.4 llaodling of Chamber Lack
When the motor is rotating, the chamber lock always is locked in order to

operalor’s safety. Therelore, do pot handle it with excessive forec in that time.

3.5 Ensure the Balance of the Motor

Operation of the centrifuge in an extremely unbalanced state will greatly
shorlen the life of the centrifupe motor and the centrifuge wself and mvolves
danger.

3.6 Other
Normally, the centrifuge that consists of brush moter s not

cxaplosion-proot. So do not use it for centrijugal separation of inflammables,

Maintenance and check
4.1 General maiotenance
[Tnspection before and atler operation]
1} Ts the pround wire correctly connceted?
7915 the rotor-lacking bolt completely tightened?
37 Is the bucket cushion installed in the correct dircetion?

4y Iz the moter cover praperly fixed?
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33 Is not any foreign matter in the chamber interior?
O} Are the lamp indicator and switches normal?

4.2 Monthly Maintenance

4.3

1} Remove the chamber and clean it up.,

2} Check the rotor, bucket, efc., for any scar, delormation and rust,

3} Conduet a test run and make surc that the equipment operates correctly,
4] Inspect the function of safely detectors such as over spead detector and

mmbalance detector if the cquipment has such functions,

Yearly Maintenance
Check the motor carbon brushes. Afterward, inspect the items ol monthly

maintenance. Checking method of the motor carbon brushes is as {ollows:

17 Disconnect the power cord [Fom the power outlet.

2} Remaovy the screws on the rear panel to open the panel (Sec Figure 2).

3) There are two earbon brushes in the bottom of the motor. Twrn the cap
counterclockwise Lo remove it {See Figure2), check the carbon brushes,

and turn the cap clockwise to tighten it firmly.

CAUTION. When the cerbon brush is pulfed ot for inspection, be sure
fer fnsert it in the origingl divection, If the direction is reversed, there will be

noticeable sparking and the motor conmiator will be deterviorafed

4) Replace the carbon brush when it worn to a [ength of Smm as shown

In Figure.

CAUTION: In such a case, genuine paris must be uved, the other

specified tepe will shorten the modor life considerably

%} When the carbon brush is replaced with a new ome, conduct aging

operation at approximately Z00rpm for approximately 30 minutes.




(h)

Carbon Brush

Fipure 2, KRemoving carbon brushes

CAUTION: The oil conlent deposifed on the surface of 1he

commutator and the carbon brush will greatly lower commntation and

deteriorate te motor. In the matntenance wid replocement of the carbon

brissh, do nof touch the surface of the comtact with a material containing ofl. If

the swrface of the commuftator in contaniinated with oil content, wipe i off by

using alcohol

Worn Furtion

T“ ST
A

I

] A
LT'! h'li'fllrj"!"'rh‘rl;frr.:-

Fipure 3. Guideling 1o
replace the carbon
brush

4.4 Lubrication

I

Cordani Suriace
of Cwmnnl s lor

kA

N
T

|

It

——

Canon Dresh ‘

CET ™

Figure 4. Commutator of

ok T

In case of modern type centrifuge, the motor bearing neads no lubrication

because it uses a special bearing that needs any lubricalion. Inappropriate

lubricalion may lead to lrouble and it must be avolded.
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4.5 Cleaning

1} If sample has split onto the rotor, bucket, chamber, etc., remove the

contaminated part from the centrifuge, and wash it well with neutral
detergent and then allow it to dry before reuse.

2} Stenhzation of rotor and bucket: When sterilizing the rotor and bucket,

do not heat them over FO6°C, Do nol use an autoclave for sterilization or
conducl dry heat sterilization.

4.0 Regular Maintenance

The techmical staff has responsibility of carrying out the wegular

maintenance that includes visual, functional, performance and electrical safety

inspections.

1y

2}

Visual inspection

‘Table presents items of visual inspection.

Functional inspection

Read the instruction manual carefully, and carry out the following
descnption of functions:

a) Door open indicator lamp

by Imbalance detector and its indicator lamp

c; Over speed detector and 115 indicator lamp

d) Speed selector knob and setting potentiometer

g lime sclector knob and setling potentiometer

[} Test run in accordance with operating procedures
FPerformance inspection

| Cheeking the mator brush].

Refer 10 vearly mainienance
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Table 1.

Check item

\flulu -purpose centrifuge check list in visual inspection

Description

Rroken cove, cracked/broken pancl,

1 External packing
) rust/dents on the body _
L2 Knob and switch  Cracked/broken knobs and mehcs . loose fixing of
s _ switches / knobs, smooth movement ol knobs/swiiches
3 Indicator Broken digital indicator, broken meter cover \
4 Llectric cord Injured/broken clectric corciwire or cable msulatl{m
strain, twist and hardness of clectric corefinsulation of
L cable or wirg. . .
) Power connector | Cracked/broken pﬂv,u commecior, bentferacked of powcr
L COMIECIOT’ s PIis.
| 6 Screws | [oose/missing screws/washers: “bulls’nutq
7 Chamber and Contamination of chamber, imjurcd/broken maolor cover,
| interlock loose interlock, broken/cracked chamber cover
& | Motor Axis Inspection of injured motor axis, loose dumper of motar
9 | Hinge Inspection of laose hinge
10 ! Accessoties Tnspeetion with relercnee to instruction manual
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| cone o
| EQUIPMENT NAME Centriluygy
MAKER / MODEL Lo
SERIAL Mo, .
| —— .
No. CHECK I'TEM CHECK | MAINTENANCE
|__ - General Maintenance ]
Check wvisual status {Main rame, Switch, Dial, , |
I Good f Fail :
Power cable, etc.] ¢heck L :
!
2 Cheek Power supply voltage Gownd / Fail |'
e . &
2 Check Earth (GNT} conneetion properiy Good { Fail l
3 Check turn ON the switch properly Gioond / Fail !
i i — |
4 | Contirm to indicate the: lamp properly Giood / Fail !
5 :i‘h_ec]_{_abr}m'mai noise Giood / Fail ]|
6 | Check abnormal smell or smoke CGiood £ FFail
Maintenznce for ceniriluge only
1| Check & clean wsule of the rotor chamber Giowd / Fail
2 | Check, lubricate & adjust the rotor shaft Good / Fail
3| Check the hd caver clase properly Good / Fail
4 | Check speed controi & meter Giood £ Fail
5 | Check the timer fonction Good / Fail -
- . —— - ;
I_ fs | Check & replace carbon brush Good / Fail |

REMARKS

Date inspected |

! /2005 | Inspector

Room Temp.

°C Approved by
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7-2. MICROSCOPE

1. Introduction

Microscope is used in order Lo perform blood slide examination for many kind of
diagnosis in medical laboratory.

¥ Componcnts and parts of microscope
There are a number of types of nicroscopes used in clinical laboralory. The
microscopes typically used in scveral type of blood and urine samples diagnosis are

clussificd into the following throe fypes.

< Sunlight microscope (illumination lght is provided by the sunliuht)

< Llectric microscope (Gllumination light is provided by electric light

source

4 AQ microscope (illumination light is provided by electric light source

throurh excitation filter)

Sunlight type Electric type A0 type

2. Principles of operation

In order to perform blood slide examination properly, microscopes niusl be used
and handled in an appropriate manner. Failure to follow its guidance may not only incur
incorrect diagnostic results but result in breakape of equipment. The standard
procedures of microscope use in three stages: (1) preparation stage: (2) operation
staye; and (3} wrap-up and storing stage.
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All the main parts of a typical compound microscope (sunlight microscope) are

illustrated in Fig. 1

hiain tubc

@ Cycpicce

®

LBody tube

@

[ : Revolv Cr \

:M

&

(J

condenser

Mirror

O cohanical \mm;
Sub-stage O

,_I—_@ Coarse adjustment
@——@ Finc adjustment

J

Fig. T Paris of a typleal compound micrescope

(1}

(4)

Main tube and (2) body tube (Prism}
The main tube and body tube are oiten collectively called the head of the

microscope. The eyvepiece is located at the top of the main tube,

Revolver
A number of objective lenses ol different magnifications are screwed into
the nosepiece of the microscope which can then be revolved to increase or

deerease the magnification of the specimen being examined.

Ohjectives

Obhjectives are referred to by their mapnifying power {the number of times
by which it will magnify the image produced by the objective), which is
usually marked on the side. ‘A microscope is typically equipped with a

combination of several uf the following objectives.

151




TR TG A T T AR AR RE R gy
Xl Paped didiieada mgggfwmmwml
gristuiniEane shd f £z

. e g R3S ERE

Fie gy

&5,

XG0 Ha 10 gé;;
Hi i

X100 fot veeee

{5)

(6)

{7

(®)

(¥}

i
%’é e g&;* 3 §
s e

Oopealivas , shawing muignd calon

The x100 objective is often referred 0 as the oil immersion objective. [t

sometimes has a black ov red ring around it for easy identification.

Mechanical stage
The mechanical stage bolds the slide secure and ailows the specimen ta be

moved smoothly backwards, lorwards or sideways.,

Sub-stage condenser (with iris diaphragm)

‘The sub-stage condenser is made up of a number of lenses. These centre the
light from the mumer, or electrie lighl source. to a central spot on the field.
The sub-stage condcnscr can be raised or lowered to give maximum or
minimum ilumination.

Inside the condenscer is the iris diaphragm. This is used to comtrol ihe
amaounl of light passing through the condenser. The iris diaphragm consists
of a number of interlocking leaves made of a thin metal. It is adjusted by
means of a lever,

Mirror

The mirrar is used to direct light from the light source 1o the microscopic
{1edd.

The mirrer bas two sides, one of which is a plane or flat surface and is used
wilh the sub-stage condenser. The other surface is concave and s used

without he condenser (the curved surface itself acts as a condenser).

Busse
Whalever the shape of the base of the microscope {usually U-shaped or
rectangular), il must rest on a firm, flat bench or table. Tt 15 essential that the

microscope doss not wobble while it 1 being used.
Evepiece (Oeular)
The ecular or eyepicce Ols mto the upper end of the main tube and is what

the microscope user (laboralory technician) looks through when using the
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microscope. The ocular has its magnifying power marked on it. For
instance, with an cyepicce of X7 and an oil immersion objective of x100, the
tiral magnification of the specimen would be 7 x 100 = 700.

{10} Arm

The arm forms rigid support for the main tube and stage of the microscope.

(11) Cooarse and (12) Fine Adjustmoernt
The two adjustment system - coarse and fine — are used to focus the
specimen being examined. The coarse adjustment is for rapid and relatively
large moveinents of the stage.
The fing adjustment is for the [mer f{ocusing required when the higher

porwered objeclives are used.

Note: Normally, the specimen is iutially focused with the coarse adjustment and
then with the fine adjusiment when the specimen is being examined.

3. General Precautions

"_‘L"

Microscopes must be installed in a ¢lean environmeni, away from chemicals.
¥ Workspaces should be well ventilated or permancntly air-conditioned.

'\:I_-L"

fiumidity and higher temperatures often result in the growth of a fungus that
can corrode optical surfaces.
¥ Omptical  instruments showld nolt be kept [or long periods 1o closed

compartinents since these conditions encourage funzal growth.

4,  Mamtenance and check

In order te maintain the microseope in working order, measures 1o prevent it from
fatlure and breakdown must be in place. Those measures include: {1} management of
working cnviromment in which the microscope is used; and (2} regular nmaintenance of
the microscope. The laller approach is sometimes referred to as preventive

maintenance.
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Type of prevcﬁtive

Mcasures/activities
L measures . B
Management of working | ®  Managing power supply
enviranment ® Maintaining the room condition
Regular maktenance Daily Maintenance (mainfenance activities conducted

on daily basis)

® Cleaning the equipment body and surface of the
main parts of the microscope

Perigdic mainienance {mainfcnance activities conducted |

weekly, monthly or quarterly bagis)
® Clzaning lens

® Lubricating mechamcal parts (in most cases,

conducted by service technicians)

® Cleaning filters {in most cases, conducted by

| service techniclans)

.

The following section describes the preventive measures that can be undertaken

by microscope users witheut specialized mechapical knowledge and skall.
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| CODE |

1

EQUIPMENT NAME | Micrnscape
| MAKER / MODEL
| SERTAL Ne. L -
No. CHECK ITEM CHECK MAINTENANCE

Gene_r:al Maintenance

Check visual statees (Main frame, Switch, Dial,

Power cable, ete ) check

. Good / Fail |
|

155

2 | Check Power supply voltage L _ ____. Good / Fail | L
2| Check Earth (GND} connection praperky Goad / Fail L
: 3 | Check turn ON the switch properly Good / Tail
I_4 | Confirm to indicate the lamp properly Gaood /Tail
5 ] Cheek abnormal noise Ciood / Fail
fr; Check abaormal smell or smoke  __|Good/Fail |
Maintenance for Microscope only
1 | Check & clean Evepiece Good / Fail ]
| 2 | Check & clean Tube head L Good fFal | ]
3_ | Check & clean Objective lens Good £ Fail
4 | Check & clean Condenser lens o Good / Fall o
5 | Check & elean Absorption filter and mirrar Clood / Fatl
6| Check & replace Pawer fuse Goed/Fail) ~
| 7| Check & replace Halegen bulb Good / Fail _
| & | Check Bright volume control Good / Fail | L
- REMARKS
i_l_]:mz II'I‘-[!'I__L.[L{i_ . ! £2005 | Inspectlar - o
' Roomtemp.  ; L C | Approved by )




7-3. SPECTROPHOTOMETER

1. Introduction

Spectrophotometers are instruments that measure photometric intensity of each
color or wavelength present in an optical spectrum. The colour is usually doe to the
formation of a coloured compound by the addition of an appropriate reagent or it may
be inherent in the desired constituent itself, The intensity of the color may be compared
with that obtained by treating a known amount of the substance in the same manner.

An optical speclromeater is an instrumenl processing an optical system, which can
produce dispersion on incident  electromagnetic  radiation, and  with  which
measurements can be made of the quantity of transmitled radiation at selected
wavelength of the spectral range. A photometer is a device for measuring the intensity
of tranmsmitted radiation or a funclion of this quantity. When combined in the
spectrophotometer, the specirometer and photometer arc cmployed conjointly to
produce a signal corresponding to the differcnce between the transmitted radiation of a
reference material and that of a sample at selected wavelength.

2.  Principle of Operation
2.1 Ultraviolet and Visible Lights

Molecules and atoms absorb or emit light at characteristic wavelength, This
both identifies the species and can be used [or quantitative analysis. The other
electrons of molecules or atoms arc excites by ultraviolet or visible abserption.
The most accessible spectral ranges are 185 to 400 mn for the ultraviolet, and 380
o 790 nm for the visible.

The absorption of visibte light and color are listed in Table 1.

These propertics are applied in absorption specirophotometry as symbolic
analytical equipment. ‘The most popular type commercial spectropholometer is
designed for absomption analysis of liguid, solid and gaseous samples 1
ultravioler, and near infrarcd spectra regions.

2.2 Structurc

The latest model of spectrophotometer combines a modern semiconductor
detector with electronic and a microcomputer (CPU), thus providing a good
performance with excellent stability, high S/N ratio and a wide wavelength range
covering 200 to 1 100nm with a band width 5 i 0.5 nne.
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Tahbie I

Absorprion of visible light and color

WAVELENGTH COLOUR COLOUR ABSORBED OR
frr e} fABSNCGRBED) COMPLEMENTARY AUE
< 380 Ultraviolet
380- 435 Violet Yellow with green
435 - 480 Blue Yellow
480 - 490 (reenish blue Orange
49 - 500 Bluish green Red
500 - 560 (ireen Purple
560 -580 Yellowish green Violet
580 - 505 Yellow Blug
503 - 650 Oranpe Greenish blue
650 - 780 Red 14uish green
= 780 Near-intrarcd

Optical System

Figure 2 shows UV-visible spectrophotometer, and its eptical diagram is
shown in Figure 3. The light beam emitted from the light source is led through the
light source mirror and filter to the entrance slit, focusing as an imagc of the light
source. The light beam passing through the cntrance slit is reflected by the mimor,
heing led by the collimating mirror {concave mirror) to the holographic grating,

where being dispersed, and then coming {o the exit slit as a continuous spectrum.

The monochromatic fight beam passing through the exit slit is led through
the sample compartment and the lens to the detector, The detector (Photo-cell)
exchanpes optical signal to electric signal.

Figure 2. External view of spectrophotometer

157




M1

i
I -+
-
I
D D2 lamip (LY light source) O rating
L Wi Tungsten lamp {Visible light L2 Exit slit :
HUURCE) L Leoses
M1 Light source miror I Silicon Photo-cell
F - Filter (Awlomiicatly switched 35 Sample compartment

El : Entrance slit

Figure 3. Structure of optical systems

3. General Precautions
3.1 Llocation

1)

2)

3}

)

5)

&)

Install as far as possible from any other apparatuses, which gencrate
sirong magnetic, electric or high frequency feld. Also, do not the same
power outlet location that is used for one of the above apparatuscs.
[nstall at a location free from vielent vibwation.

Avoid dusty atinosphere, cotrosive gases, direct sunhght, and excessive
temperature.

Do not expose the light source housing of the spectrophotometer directly
o weizht,

Install the spectrophotometer on a rigid desk capable of supporting 25kg
wiipht,

To exchange a light source, place the spectrophotometer 20em far away
from the wall surface.
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3.2 TPower Requirement

I} The allowable fluctuation of the line voltase is £10 %. flowever, il
quick variation of the voltage is likely 1o oecur even in the specitred
range of voltage regulation, I 15 recommended to use an AC stabilized
rower supply.

2} Be sure to ground the carth terminal. Use the grounding adaptor for
dual-pin receptacle. [n this case, connect the grounding wire of the
grounding adaptor to the carth terminal of power source,

3.3 Operation _

1y Warm up: In urder {o get accurate resulis, the instrument should be in
warming up at 10 minutes after switched on.

2} When changing the wavelength, operate the wavelength counter and its
knob gently. Tor CPU controlled insirument, the wavelength is
automatically selected.

3) When over-flow: The meter indicates a meaningless value such as 00.0 or
0.00 and blinks, and most significant digit of printed value is "2,

4. Maintenance and check
4.1  Visual Inspection
Check Tist for visual inspection of spectrophotometer is shown in Fable 2.
Tuble 2. Check list for visual inspection of specirophotometer
_ Check Item Description
i oo —
1. Externai I’acking Broken cover, cracked/broken pancl cover, missing
_ characters, tust/dents onthe body
2. Knob and Switch Cracked/broken knobs and switches, loose connection of
switches/knobs, smooth movement of knob/switches
3 Indicator/Serecn Rroken digital indicator, broken indicalor cover, Injured

4. Flectric Cora

LCIY surlace o

Injurcd/broken ¢lectric corc/wire or cable nsulation,
sirain, twisl and hardness ol electric corefinsulation of
cable or wire

s

(6.
7.

Cracked/hroken connectors,  bent/cracked  connector's
i o pins, broken power connector and its pins

Screws Loose/missing serews/huts/washers/knobs

Sampie Compartment | Broken lid of sample compartment, smooth movement of

sample compartment knob, loose fixing of cclly

Conneclor

5;

9

Wavelength Counter Smooth movement of counter

Hl
Accessories Inspeetion with reference to msiruction manual




4.2 Functional lnspection
Description of functional inspection depends on the model and type of

equipment. Here, descriptions for mapual type spectrophotometer will be

described. As manua) type could be maintained, automatic type or latest model of

instrument could be applicable.

1y
2}
3)

4)
5)
6)
7
8}
)

Power switch for normal operation.

"SENS” switch for normal operation

"% A" kmeb tar normal operatiom: "Lligh" position is 8 times of
"Low'.

"COC" knob {or normal operation: x1 - x30

"RANGE" selector knob for normal operation

100%T or Abs, 0 adjusting knob for normal operation
"WAVELENGTH" dial for normal operation

Sample scleetion lever fro normal operution

Recorder output terminal {or normal operation: 100 mV to 100%

10) "SPAN" variabie resistor for normal operation

11) Light source position: Remove the top cover of the light soures housing

and confirm that a light beam from the W-lamp is focused on the centre
af entrance slit ol the monochromator as shown in Figure 4.5.

L

Slit

Figure 4 Focus of W-lamp
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L"ODF
FD[J!I‘MFNTNﬁWE - S]‘ILLEFU]‘J"IU[UI‘I‘IMLT.
M&KLR M(]‘DF!
bbl{Tf\L Mo,

| . _. - m—e e o .
i No. CHECK ITEM o CRHECK MAINTENANCE
i Gcneral Maintenance 5
Check wisual slatus (Main frame, Switch, Dial, ;
1 Fower cable, cte.) check | Good / Fail
P2 Check Power supply voltage Goml { F"u[
Z € hcck tdl’ﬂ'l (GND) connection n|161 Ly Gn:md ¢ rajl
3 Check turn ON the switch properly Good / Fail
4 i Confirm to indicate the lamp properly Cood ¢ Fail
3 Check abnormal noise Gnnd { Fail
|6y Check abnormal smell or smoke | Good / Fail
| ' Maintenznce for QPELIH}};HI-HUTHE[EF only -
v | Check & clzan measuring display ! Good £ Fail
i —_—— -
2 Chuck & clean :uunp]e compartinent i Goad £ Fail
|_ 3 l Check & clean Cuvet LLI!] . Good / Fail
4, Cheek tunction of wavelength counter Goad / Fail .
. — . B -
| ! . . 1 e e
b5 Check Tunction of Tungsten lamp ; Good / Fail |
i | Check function of 2 lamp _ : Good / Fail i
!__ - —_ I Frp— - -
- 7. Check Performance mspection {Stability) " Good / Fail |
i ' — v mmma .; o ——
8 1 Check I‘erfurinallce inspection (Repeamhility} i Good / Fail !
) Check Perfonnance ]!'I‘;.pt,.l;.,hﬂl‘l {(Scositivity) I Cigae] .-" Fuil |
- L REMARKS N
Dale inspeeted ¢ F 2005 [nspector |
[
Room Temp. i® Appraved by
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7-4. WATER DISTILLER

1. Introduction

In water stills, water is purified by evaporation and condensation of the stcam.
Lyistilled water may be produced by simple distillation equipment on a small or large
scale, according to the needs.

2. Principle of Operation

Fisure 1. shows a schematic diagram for principle of water distiller. This
cquiptnent applies simple mechanical parts.

Water is supplied from water inlet, and goes o evaporator via cooling coil inside
of the condenser then inle the chamber. The evaporalor keeps the water lovel inside of
the chamber. Water becomes steam due to the heater and goes through condenser.
While passing inside of the condenser, the steam is cooled down by cooling coil, and it
will e changed to "water”, Water came out from the condenser means that "Distilled

Water", which impuritics were removed.
]'J

LZ!-['ITJL T

T A N‘ﬁﬁﬁ* A
[ e

E 2 k.
i = EL s i
| : ™% 'Ei
1 } Llgam
| | 1.'\-:3 er Ieve_l_

o : - - l.=-2"7

[nslillerd weater

t

Weaner inle;

EER ok

AL Bower poLrce

Wistor dosin

Chamcoear

Figure 1, Schematic diagram for principle of water distilfer
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% Structure of Equipment
Iigure 2. shows the stracture of this equipment and name of parts works as:

Cundcns‘.erh-h_“_ ' 1 :
Bl g Drain webe for

condonses

Safety

Distilled device ]
water take -~ systEim
ol 1ithe

: Cvaporator

Water
suppHy tube

Drvan tube

Figure 2, Structure of water distiffer

Watcr Circuit Part
13 Water supply tube: conneeted with the water tap.
2) Drain tube [or condenscr: supplied water from the tap goes through the

cooling coil in the condenser, and comes out from ths,

3) Water leve] for evaporator: adiusts the water 1o be boiled.

4) Ewvaporator {chamber): keeps the water to be boiled.

5) Drain cock for evaporator: drains water from the chamber when
maintaining the instrumeant

6) Drain tube for over-flow: draing water from the chamber when the water
level is excessive,

71 LAd: protection for steam pressure.

8) Condenser: changes the steam gencrated from {he boiler to water by 1ts
cooling cail,

4 Distilled water {ake out tube
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Elcetrical and Mechanical Part
10y LClectric cord
b1y Main switch (no-tuse breaker)
127 Heater
13y Safely device system

14y koeping wartn plate
153)  metal clips for lid
16} Supporter for condenser

General precaution

1y Install the equipment to Keep stable and avoid tilling vibration and shock as
much as possible,

2} Do not install the cquipient in a storage environment cONInING gas or other
chemicals.

3) Make sure the main line voltape, frequency and power are comect for the
operation of the equipment.

4y Make sure the power system for the equipment 15 properly grounded.

5} Check constantly to ensure that there is a sufficient supply of conling water,
the hoiling ilask docs not run dry ad receiver is not overfilled,

Maintenance and check
4,1 Inspection Reguirements
Inspeclions required for this equipment are shown in Table 1.
4.2 Measures Against Faulis Fourd by Means of Inspections
During the inspectiom, faults could often be found. In this case, remedial
action may be performed as shown in Table 2
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Tuble 1. Inspections required for water cistiller

— - .
TYPE OF
INSPECTION

RESPONSIBLE

DESCRIPTION

FREQUENCY

"Visual
[nspection

| Peniodic
inspoction

Laboratory staff

Check

the following

descriptions:

L

| Laboratory staft

Regular
[nspection

Engincering staft

Check 'the {ollowing safety .

Dirt, dust on the
serews/body

Watcr leakage
Water {low from the
drain

Is the earth wirc
connected properly?

Daily

Cheek all the
descriptions carred
oul 1 visual
inspection.

Open the lid and
check the scheelite
accumnwlated inside of
the chamber.

Check scheelite and
dirt inside of the
evaphTator.

Check the value of
water fTow. I the
value is not
appropriate, adjust 1t

Monthly

descriptions:

Insulation resistance
Correcl Earth
connection

Check all the
descriptions carried
out in visual/periodic
inspections.

Check functions of
the safety device
systern (micro switch,
waler level).

Once EVETY
three muonths
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fable 2. Remedial action when fauits are found

REMEDIAL ACTION

Clean up dirt and dust by using a soft and dry
cloth.

. - — . I
Call enginccring statf {or solution, .

Call engincering staff for solution,

It s suspected that the drain valve/pipe is
clogeed up, or scheehtc/dirt 15 accumulated
mside of lhe chamber. Clean up inside of the
diain valve/pipe as well as the chamber. T it
could not solve out, call engineering staff for
selulion.

‘Call engincering staff for solution,

Na. FAULT FOUND ON
1 | Din/duston the body
| 2 | Rust on the serews/body

3 | Water leakage

4 | Drain clogged up

"5 | Farth copnection_

& | Scheelite and dirt
accurmnudated  inside of the
Lvapurator

7 scheclite arud dirt
aceumalaed  mmsmde of the
chamber

8 | Water low volume

_solution.

Remove 1he condenser with 1id protection and
clean up by usimyg a hard cloth,

Open Lhe drain valve and drain all water [rom
the chamber. Remove the scheclite and dirt by
using hard cloth or wooden spatula, If 1t could
not be moved out, call engineering stall [or

- exceeding flow nor small amount of Tlow, The ;
! best way s 1o measure the temperature of the

drain water. The drain water temperature at 440
|- 43°C is w0 be suitable vohutne.
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' CODE

EQUIPMENT NAME

Water Dir;_h']lur

M.

MAKFR / MODEL
SLERIAL No__|

CHECK ITEM

Gencral Maintenance

CHECK

— .

MAINTENANCE

Check visual statug {Main Trame, Switch, Tial,

Crood [/ Fail
1 : Power cable, ere.} check L eeRaTE _
2 | Check Power supply voltage Gined / Fail
2 | Check Carth (ONDY connection praperly Crood £ Fal
|
1 | Check turm O the switel properly Ciood { [ail
4 | Cenfirm o indicate the bamp properiy Goud / Tail
5 | Cheek almormal noise . Good £ Fail
6 | Cheek abnormal smell or simoke Cinond £ Fail
Maintenance for Water Distiller only
| L_heck water leakage from some foint of water Good / Fail
circulation system o
2 Check & clean scheelite apcimmnulated inside of Good ¢ Tail !

the ciramber

5  Cheek & clean scheslite and dirt inside of the

Good £ Farl

i evaporator
4 Cheek function of safely device systom Cigod / [ail
5 | Check function of eater Good [/ Tail
. ] REMARKS
|
1
I Data inspectad i § 203 i Imspectar ;
. —- — = B i
Roam Temp, " “Appraved by
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1.

7-5. REFRIGERATOR

Introduction

Refrigeration 1% the result of the absorption of eneroy (heat) during the

gvaporation of a liquid. A refrigerant liquid is circulaled through a closed system of
pipes, in which on one side {refiigeration chamber) it is vaporized and on the other side
(outside the refrigeration chamber) it is condensed. Common refiigerant liquids are
ammonia (boiling point -33°CY and low relative molecular mass chlorolluorocarbon
(boiling point pear -30°C ) The vaporization of the refrigerant liguid is thicved by eithur
absorption or conpression.

2.

Principle of Operation
1. Compression system

Compression systems afe used tor cold rooms and [or some small
vefrigerators and require mains clectricity. They consist of an evaporalor, an

expansion valve or capitlary pipe, a condenser, and 4 compressor.
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Yigure 2, Working principles ol o compression reftigerator

A compressor sucks the coolant liquid from the tubes of the evaporator,
which are located inside the cooling compartinent of the refrigerator. The residual
coolant liquid in the evaporalor evaporates and in doing so takes up latent heat
from the cooling compartment. The vapour is compressed into pipes outside the
refriperator, where it condenses, liberating heat, which is dissipated to the
surrounding air hy the condenser fin. The condensed coolant liguid is forced
through the capillary pipe and cxpands inte the evaporator, trom where the
refrigeration cycle is repeated. In some refrigerators, the condensed coolant s
circulated back to the compressor to 1ac up heat [rom the compressor oil, which
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4.

again causcs evaporation of the refrigerant. In a second condenser, the coolant is
condensed again prier to passing through the capillary tube for expansion and
cvaporation, while the liberated heat of condensation 15 dissipated to the
enviramnent.

General Precautions
3.1 Installation

Fileetrical compressor — operated refrigerators and freezers shoukd be used
only where there is a stable and reliable electricity supply. Fluctuations in the
voltage ad frequent power interruptions are hkely 1o result in damage to the
COMPIressor.

Fquipment should be installed on a lat, horizental surface, prelerably
slightly elevated {on pallet or fect} to avold accumulation of water and moisture
under the cabinel. This will prevent the formation of rust and allow easy access

for cleaning,

3.2 (Good practice
¥ Keep the surrounding are ¢lean.
¥ Leave at least 20cm between the cabinet and the wall and other
equipment and avoid exposure to heat qnd sunshine.

¥ Keep the refrigerator upricht and level. If the cabinet necds to be moved,
it should be transported 1n an upriglt position.

#  Wash tiie door gasket with svap solution and rub with glycerol when the
cabinet 15 defrosted.

# D not re-open the deor tminediately after closing.

# Never usc sharp instruments to remove ice. Defrosting may be guick
ended by placing a contamer of warm water in the refrigerator or freczer
after defrosting, '

*® Remove all water fiom the inside of the refrigerator or freezer afier
delrosting.

ki

[0 not leave the reftigerator or [reezer open un-necessarily,
#  Cpen and close the door gently.

Maintenance
The following general adviee may be helpful for mairtenance:
# The refrigeraior must be placed so that sufficient air can flow past the
condenser (at the back ol the refrigerator) for exchange of heat.
# The refrigerator door must seal perfectly o prevent warm outside air
from entering the cool chamber.

#  The refrigerator must have gond insulating walls.
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4.1 Daily checks
17 Check temperature daily.
4.2 Moaonthly cheeks
13 Check and clear the cool chamber and detrost the cvaporator onee a
maonth.
2y Swab inside the cabinet with 70% ethanol while it s defrosting.
3) Clean the outside hody ol the refrigerator.
4) Check and clean any dust from the condenscr.
3) Check and clean the door gasket (il some cracks or scratch find, il
should be replaced).
8y Check for cooling gas leakage from compressor circuit.

4.3 Duoor gaskets

On domestic-type refrigerators, the gasket-holding mechamism is the ianer
shell of the door. Tlhis [ustens 10 the outer casing with a ring of screws under the
gasleet, When this is disussembled in order to change the gasket, the rigidity of the
door structure s lost. In order to ensure a pood seal uvpon rcassembly, the
complete door must first be removed and placed on several boaids to keep it as
flat as possibie. Then, remove the screws ad the old gasket, install the new casket
ad replace the screws betore moving the door.

Reinsiall the door, with the hinge serews snug but net tght. Shut the door
with a picce of paper in the seal and test for tiphtness by pulling on the paper.

Do this all around the gasket. The hinpes may be adjusted outwards by
closing the door with a folded cloth iy the scal or by bumping with a soll rubber
mallel. Adjust until the paper indicates that the door is evenly tight all around, and
then tighten the serews 1n the hinges,

4.4 Compressor-type refrigerators and frecrers

1y Clean the condenser {in the compressor compariment} every 6 manths
with a brush or vacuum cleaner,

21 Oil the door fittings, locks and other moving parts.

) Replacement of the compressor which would require recharging with
reftigerant should be carried out only by a qualificd refrigeration
CRSINeCT.

4,5 Chuanging the heating element

17 Disconneet the refrigerator [tom she mains.

7} Remove the heating element {rom the chimney.

33 Dhsconncet from the thermostat.

41 Conneet the new element at the ceramic cotngetor or thermostat, using

the same terminals.,
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3} Insert the element into the chimney aperlure, making sure it is not placed
beside the aperture.
Note: For security reasons the refrigerate liguid cireuit is sealed by the
refrigerator manufacturer. It should never be opencd, because of the havardous
nature of the hgwd.

4.6 Spare parts and toels

4. Spares b, Touls
13 Bulb 1y Vacuum cleaner and hrush
23y Heating etements 2) Thermometer
1) Thermuostats
4} Compressor

¥} Evaporator
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COTME

EQUIMMENT NAME Relrigerator

MAKER/ MODEL '

STERLAL tvo.

CIIECK

. MAINTENANCE

No. CHECK ITEM '
Generul Maintenanec ‘
Check visual status (Main ftame, Switch, 1ial, . . |
| . . Crood / Fail
["ower cable, etc.) clck ! i
2 | Check Power supply voltage Good / Fail
2 i Check Earth (GND) cenncelion praperly Good £ Liail
3 Cheek tum ON he switch properly Good # Fail
4 Conlinn o indicals the Jamp properly Gued / Fall
5 ¢ {Check abnormal naoise (ood / Fail
f | Check abuormal smell o sinoke " Good/ lail
Maimenance [or Reli rig{-r-:;-l.ur only
1 L,ln{:{;k & (.“'lu"m the condenser unit fat the back Cand / Fail
of the equipment)
2| Check cooling 1emperature daily basis. Good £ Fail
o | Cheek & Clean the caul chamber ang defirost . R
3 Good / Tal
the cvaporator manthly,
4 Check & clean the door gasket, if some cracks, " Cioad / Fall
replace It |
- ) _ REMARKS -
Dare inspected ! F 2006 Inspector
Raci Temp, T Approved by
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7-6. CLEAN BENCH

1. Imtroduction

Clean bench is the equipment for laboratory experiment.

This equipment is to avoid contamination by keeping positve pressure inside of
pperation space (Figure 1 and 20,

T keep pressure brings to protect inflow of air
from outside.

Clean bench supplies clean air to operation space by percolation ol air. 1t is used
“IIETA Filter” in percolation. HEPA Filter 1s made of fine glass fibers.

Clean beneh is located in laboratory where examine of virus and bacteria.

2.  Principle of Operation

Figure | and 2 shown the stracture of the Clean bench.

— .
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figure 1, Deviee construction, front

Figurc 2, Device construction, Side
view

vigw
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The name of each part of structwre 15 as following,

1. Housing 8. Circulation filter
2. Control unit 9. Cateh tray

3. Control panc] it Pre~filter

4. Front window 11. Pre-filter bax
3. DBase

. Lxhaust liler

7. lFan

. Exhaust air stream
2. BExhaust filter

1
2
3. Low pressure arca
4
5

. Cireulaton fitter clement

. Low-turbulence displacement stream

th A W K

6. Supply air stream
7. Fan
8. Aur channel

T

9, Pre-filtered re-circulated air
10, Pre-filter
11, Pre-filter box

Fizure 3. sirflow through the system

‘The clean bench is a laboratory device in whose test chamber a primarily
Jow-turbulence (laminar) positive pressure displacement {low of air passed through
high- performance, suspended particle filters #5 maintained. The exbaust air is also
passed through high-performance, suspended particle blters.,

The quality of the employed [ilter elements depends on the purpose {or which the
unit is being used. Basically. only selected filters of the highest quality are 1o be
employved.

All channels and areas in the unit’s interior that carry wir and are in contract with
the surrounding are under lewer pressure than the laboralory area (low pressure

enciapsulation)
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This minimizes the risk of contamination from unknown leaks in the unit

hougina,
3. General precaution

1} Never clean any glass areas with abrasives or agents that can lead o abrasion.

2} Take care the place were the cquipment installed in an environment, it 15 not
unlavorably affected by atmospheric pressure, temperature, humidity, sait,
ventlation, sunlight and air contaimny dust, ete,

3} Install the cquipment to kecp stable and avoid ulting vibration and shock ay
much as possible.

41 Make sure the main line voltage, frequency and power are correct for the
opcration of the cquipment.

5) Muke sure the power system lor the cquipment is properly grounded.

Special note: HEPA Filier replacement
Because of the possibility of contaminalion, fiter replaccment may be the most

serious mainlenance task yvou will need to perform on this device with completed

protection against contamination.

4,  Maintenznce and check
4.1 Visual Inspeetion
Thiy inspection should be cayried out at least omue in every six months,
Recommended items in this inspection are shown in Table 1.

Table 1. Fiswal inspection list for Clean hench

Check [tem Deseription
[ 1. LExtermal body and | - Cracked/broken panel and enclosure
| operation pancl - missing characlers

: - Rusts/dents on the body

2. CGirounding | -~ Cracked, collation of the grounding terminal connector,
| connection cie.
i - Status of grounding cable
- 3. Knob and Swiatch . - Cracked/hroken knohs and switches

- Loose conncetion swirches/knobs
- Smooth movement of switches/knobs
- - Broken protective earth terminal

4.2 {leaning method

Far eleaning, use ondy smal! amount ol detergent, dissolved in water.




4.3  Daily or weekly, depending on ntilization level

Disinfect and clean the test chamber.

Clean the extorior bench surfaces and glass areas with a nutd detergent
solution or zlass cleancr.

4.4  Numihly level

Using lint-free cloth and the above-described cleaners, remove any dust
accwmulation from the exterior of the unit.

Perform disinfoction of the interior.

Perform a functional inspection and cheek the safety equipment duning
notrimal operation.

4.5 Six month level
Clieck and replace follewing parts.
I} UV radiation element (if equipped witli}.
)y Fluoreseent lamp.
3y Adr blowing lan

4y TEPA filer

LLEPA filter replacement must be performed every 5,000 operating hours or
annually, recommended by manolaciare.
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EQUIPMENT NAME | Clean bench
MAKER / MODET

SERIAL No.

CODE _ o ]

CHECKITEM ' CHECK TMA]NTENANEE_

Crencral Maintenance

No.

Checl ‘r'iRLtEli. status {Main frame, S;trch Di;a],. ] o
1 Power cable, ¢te.) check Gaood / Fail I

2 | Cheek Powser supply valtage Caod £ Fatl
. ! [—

2 : Check Farth (GND) connection properly Good £ Fail

Good / Fail |

3 Check turn ON the switch properly

4 | Confirm to indicate the lamp properly Ciood / Fail
5 | Check abnarmal noise Giood / Fail

6 | Chock abnormal smell or smoke Giood / Fail

Maintenance for Clean beoch only

1 | Check & clean the test chamber Cioed f Fail

Cheek & repluce the UV radiation element {ir

“ o !
“ | equipped with) Good / Fail
3| Check & clean the unit Gooed £ Fail
4 | Check & replace the fluorescent lamp Good £ Fail
3 | Check function of air blowing [an Good / Fail
& Clwck & replace the [HEPA filter - Uoad / Fail |
|
I | |
7 1 Cheek total performance Cinad / Fail !
' S A
_ B " REMARKS ]
Dale inspected ! F2006 | Inspectar
Ronm Temp. G Approved by
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7-7. 'H METER

1. Introduction

pi meter measures characteristic (acid or  alkaling) of sampic solution. Normal
huaman body maintains its blood and urine in constant pH level. Fspeeally in the
Lospital, this equipment uses to (ind an abnormal pH level ol patient blood.

2. TPrinciple of Operation

Masl popular way to measure today is using theory of grass clectrades.

This method is to get piT level of sample solution by measuring the potential
differenee between the grass electrode and the relerence electrode.

7 Structure of Lquipment
Figure 1. shiows the structure ol method of glass clectrode:

Measuring

Licctrode 1 Flectrode 2

Buller
solution

{ilass
membrane

Figure 1. Schematic diagram for principle of pH mefer

3. General preeaution

Iy instabl the cquipment to keep stable and avoid tilting vibration and shock as
much as pessible.

21 Do not instal] the equipment in 4 storage environment containing gas or ather
chenieals,
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1)

6)

T}

8)

2]
10)

11y

Take carc the place where the equipment in an environment, it is not
unfavorably affected by atmospheric prossure, temperature, hamidity,
ventilation, sunlight and air contaminating dust, ete.

Make sure the main line voltage, frequency and power are correct for the
operation pf the equipment.

Make sure the power system for the equipment is properly grounded.
Electrode should be used as recommended for the speeified purpose, and the
recommended procedure for equilibration should be followed when new
clectrodes are installed.

New glass electrode must be soaked in a buffer solution (pH 4- 8) for at least
24 hours before use 1o obtain a stable potential, They should be calibrated at
two values, using the manufacture’s calibration materials or solutions
prepared from pH buffer tablets.

Make sure that the electrode is abways filled with eleetrolyte according 1o the
manufacturer’s instructions.

Do not touch the electrode membrane, since 1t ean be easily damaged.

Glass electrodes should be kept immersed In o standard salt solution for
long-term storage.

Pratein precipitates on the electrode must be carefidly removed by digestion
with pepsin solutions, at plf 2 for a few hours, Thereafier, the clectrode must
be rinsed thoroughly with distilied water.

Useful notes

¥ (lass clectrode will usually maintain their properties for many vears if
uscd appropriately and stored correetly. Aping of an electrode is Indicated
when a constant potential does not develop within a few scconds after
insertion into an ionic solution,

!

Reparr: If electrodes are stored incorrectly the membrane may dry aut

¥ Hazards: If cleetrodes are wsed for measuring bological fluids, they must
be  cleaned  and  disinfected  according  to the  manufacturer's
recommendalions.

# Electrodes are very fragile and must therefore be packed comrectly

accordance with manufacturer’s instructions.
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4.  Maintenance and check
4.1  Visual check
These checls should be carried out at least once in every three months.
Recommended iterns in these checks are shown in Table 1.

Tuble {. Visual inspection fist for pH meter

" Check lem Description

1. External  hudy  and | - Cracked/broken panel und enclosure
operalion pane] - miEsing chareers
- Rustsfdents an the bady
-Dust/dint on the surface of body and operation paned

2. Grounding conncelion - Cracked, rust grounding tesminal and connector
- Statns of conlact between the pround wire and carth 1emminal
- o cwnrectly B -
3. Koob and Switch - Cracked/broken konoby and switches

- Loase commeelion switches/koakbs

- Smvoih movemenl of switches/knobs

- Equivalence/comparison with scals
- _- Broken pretective canth terminal

4. pil Llectrade w Injured. broken, dirt, deteriotate of funcion.

- Conduetordwire and cable insulation

- Stain, twist and hardness of insulation of eable or conduciar
- ¥ eap soaking electrade during store.

4.2 Eguipment Functional checks
This inspection should be carried out at least onee a three month,

Reconunended itemns in these checks are shown in Table 2.

Table 2. Equipment functional check list for pH meler

Check ltem BDesceription
| 1. Turn On the Power switch | - Lit power indicator? _ o
2. Check the ventilation fan | - The ventilation fan operates properly?

- Docs cxist abnormal sound or smell?
3, Chueck calibration of two - Measure two point pH values.

| points pll - Culibrale two point pll value until obtain correct
value, _ L

4. Cheek and Clean pH | - Rinse electrode alter use. For short-term sloragu, it

cleetrode may be kept in a plastic beaker filled wath distilled

waler to prevent damage, !

- Check contact between clectrode, plug  and
U instrament.

- Avold contact between electrode and glass beaker.
- 1f applicable, remove the rubber stopper during
| measurement wnd refit to clectrode after use,
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| CODE

EQUIEMENT NAMIE pll miter

MAKIR / MODIL

SERTAL MNa.

XNo. CHECKITEM

- {aceneral Maintenance

Check visual status (Main frame, Switch, Dial,

Power cable, ete ) check

CHY.CK

MAINTENANCE

Good S Fail

2 | Cheek Power supply voltage

Cropocl ( Thail

" Check Barth {GND) connection properly

Good { Fail |

i Cheek turn OM the switch properly

Confirm to indicate the lamp properly

Cioodd / Fanl

Ciond £ Fail

Check abnormal noise

Good 7 Tail

Cheek abnormal smell or smoke

: Good [/ Fail |

“Maintenance for pH meter only

1 Check & cloan the rH glass eleetrode

Gond / Fail

2 Cheek lunction of the ventilation fan

Gaod £ Fail

3 Check & clean the unit

Good [/ Fail

. 4

Check calibration of twao pint pH

: Good S Fall !

REMARKS

Date inspected !

F2006 | Inspecior

Reem Temp. e

Approved by
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7-8. WATER BATH

1. Infroduction

Water bath is the cquipment Lo keep and maintain blood or urine sample and some
reagenl lixed temperature by using warm watcr, Watcer bath is usced for the clinical
examing, biochemistry, and culture ol bacteria, ete.

2.  Principle Operation

Water bath is consisted of water tank, heating and couling syslem, lemperature
deilecior, alarm for heating an emply water tank, and eirculation pump.

‘There are several types ol Water bath, and they are made of different material;
vinyl chlonde, acrylic, plastic, and stainless steel, etc. When use this cquipment, 1L 13
necessary 1o recopnmize the purpose of use such as heal-resistant or acid-resistani, and (o
make proper use ol cach case. The femperature range is from room lenpecare 1o
around 300°C and it is possible 10 control.

Crperetion pang’ —— . —— . Cantiol parl

Dvain .

Figure 1. The example of stractire drawing for Water buth
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Float for wate:

lewel sumyaying *,

Inlet

-——  Tomperalame senscr (P15 L)

Creclaton pump ——

L- Haater

\— Hazgranir

Figare 2. Siructure drevwing of inside the chamber for Weder bath
3. General precaution

1) Install the equipment {0 keep stable and avoid tilting vibration and shock as
much as possible,

2) Do not install the cquipment in a storage environment containing gas or
other chemicals.

3)  Take care the place where the equipment in an ctvironment, it is not
unfavorably alfected by atmospheric pressure, temperatuve, humidity,
ventilation, sunlizht and air contaminating dust, ete.

4y Make sure the main line voltape, frequency and power are correct for the
aperation of the egquipment.

J)  Make sure the powet system for the equipment is properly erounded.

0)  Never splash water dircetly onte the electrical unit as this may cause electric
shock or short circuit 1o break the equipment.

7} If a problem occurs, you should: I smoke or strange oder should come out
of the umit fur some reason, turn off the power switch right away, then tern
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off the earth leakage breaker and the main power. Immedialely contact a

Natucnal worksho

p statt for detail inspection.

8) Do not use the power cord if it is bundled or tangled. If it is used in this

manner, it can overheat and hire may be caused.

9} Do not disassemble or maodify the unit. Fire or clectrical shock may be

canged.

109 Do nat keep the used waler for long term period, it may be cause of damage

of lweater clement,
rust, bleed some

cireulation pump or temperature sensor, ¢te, with eftect of
hacteria collation, that’s why it should be drained out

atter use every time.

4.1 Visual cheek
Thease checks shu

Maintenance and check

wubd be carried out at least once in every three months.

Reeommended ilems in these checks are shown 1n Table 1.

Tabie 1.

Check Item

Visuad fnspection list for Water bath

Description

7. Lxternal  body  and
operation panel

- Cracked/broken panel and enclosure

.- missing characters

- Rusts/dents on the body

- Dust/dirt ap the surface of body and operation panel

| 2 Grounding conncction

3. Knob and Switch

~Cracked, rust grounding terminal and connector
- Matus ol contact between the mround wire and earth
terminal correetly

- Cracked/broken knobs and switches

- Loose connection switches/knobs

- Smooth movement of switches/knobis
- Bquivalence/comparison with scale

- - Broken protective garth lerminal

4. Inside of waler reservolr
chamber

- Crack, injured, broken, dirt, scheelltc or deteriorate |
checking for the heater, uruuhtmn pumpr. wmperatuse
| sensor and water loater, ete. '

4.2 Equipment Functional checks

‘Ihis inspection should be carried out at keast once a thiee monti,

Ttecommended items in these checks are shown in Table 2.
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Check Item
1. Tum On the Power swilch

- Lit power indicator?

Table 2. Equipment funcitional check tist fur Water bath

_ Deseription

3. Check the ventilation {an

“The ventilation fan operates praperly?
- Thacs exist abnormal sound or smelf?

3 Check temperature control
into the waler  rescrvoir
chamber

i - Does maintain suitable the temperature to selling

- Aller turn ON, temperature tise up well?

temperature., )
- Check and record the indicaling temperature sctual
gvery ane hour,

~4. Cheek the function of
circulation pump

. ¢leaned it

- [nspeet the pump is operating properly,
- If abnormal function, it should be dismantled and

5. Check the activation of

-~ When water's level is lower than proper position,
inspect the alarm activate sound or indicator.

| the low water level alarm

6. Check and Clean the muain
body and  inner chamber,
heater surface, temperature
senser, ¢fe.

~Check and clean any dirt, dust and clot some blood
PrOLEln.
- refer 1o cleaning method as follow.

¥ Cleaning method

A) Cleaning the water reservoir chamber

¥ Remove all parls where equipped with inside of the chamber.

x_.*

Clean the inside using a soft cloth datnped with neutral deteraent or

gsimnilar meaterial.

b

W

pumgp, ete.

)

Afterwards, wipe ofl with clean water
Remave any particles or some dirt in ihe heater box, circulation

Cleaning the frame

#  Clean the lrame using a soft ¢loth damped with neutral detergent.

Afterwards, wipe off with dry eloth.

Cy  Keep the equipment under the dry condition.
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| CODE S ]
FQUIPMENT NAME Water batl; ) '
MAKER / MODEL :
SERIAL No. O

T | CHECK ITEM CIIECK | MAINTENANCE

Check vizual status (Main framme, Switch, LDial,

reneral Maintenance

Power cuble, etesycheck

Giood! Fail

2 | Check Power supply voltage

2 | Check Earth (GND} coumcetiom propet]y

Goodf TFail

Goodf Tail

3| Cheek turn ON the switch peopoerly

Goodd Fail

4 | Confirm to indicate the lamp proparly

Goodd Fail

5 | Cheek abnarmal noise

§ ! Check abnormal sl or smoke

Mainienance for Water hath only

Goodf Fail

Goadf Fail

l

Oodd [Fan

2 Cheek function of the ventilation fan

1 7 Check & clean inner water resevoic chamber

4 - Cheek & clean hegter and igmperature sensor

5 Cheek the wemperature control

CGiood! 17ail

Croodd Tail
Good! Fail

Giood! Fail

i Check & funciion of cicculation puinp

Ciood! TFaik

7 Check & sctivation of the fow water level slarm

Cod? Faul

Ciond! Tail

L % Check total performance

i REMARKS
- .- - -
Drate inspected ! 20064 | Inspeetor
Focan Temp, ‘ " Approved by
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7-9. INCUBATOR (FOR LABORATORY)

1. Introduction

Incubator 15 widely accepted as thesmal equipment for keeping fixed temperature,
Most of them are used circulation blow methods, and it distributes fixed temperature in
high aceuracy.

It i3 mainly uscd for the culture of bacteria in the field of ¢linical laboratory.

2.  DPrinciple of Operation

Ileater heats the waving panel that located inside incubator. Al the time, air and
202 15 used as medium, and this medium also is heated. [t is possible to keep and fix
temperature by wsing thermostat and temperature eontroller with micro-computer.
This incubalor can keep {ix temperature continuously for long time {the range between
room temperature and 60 T It s available to make proper purpose of use by this
S¥SICHL.

This incubator has double doors (Figure 1). ‘This structure works effectively 1o
mimmum cliange of room temperature.  The internal door 1s transparency so that it can

observe tnside of incubator.

Figure 1. Structure drawing for fncubator (Laboratory tse)

Door gasket  Rack papel  ——— Drain air port
with magoet

/f_ fl.

/
Door kool

/ Inner pancl
Temperiature control

External door- — device {e.g. Thermostat)
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3.  General precaution

7

Install the cquipment to keep stable and avoid tilling vibration and shock as
much as possible.

130 not iostall the equipment in a storage enviromnent confdining gas or
other chernicals.

Take carc the place where the equipment in an cnvironment, it is not
unfavorably affccted by atmospheric pressure, temperature, humidity,
ventilation, sunlight and air contaminating dust, ctc.

Make sure the main line voitage, frequency and power arc correet for the
apcration pf the cquipment,

Make sure the power system for Lhe eyuipiment is properly grounded.

Never splash waler dircetly onto the unit as this may cause electric shock or
short circuit to break the cquipment.

Do net open Lhe door [or long time, because it may be loose control of the
e parature.

4. Maintenance and check

4.1 Visual check
These checks should be carried out at least once e every three months.
Recommended itens in these checks are shown in Table L.
Table I, Viswal inspection tist for Incubator (Laboratory use}
! Check Item ' Description '

1. External body and ' - Cracked’broken panel and enclosure
operalion pancl - missing characters

- Rustsfdents on the body
- Dust/dirt on the siwiface oi body and operation pancl

2. Grounding | - Cracked, rust erounding terminal and connector
Eonneellon - Status of conlact between the ground wire and ecarth
. tenninal correctly o

3. Knob and Switch - Cracked/broken knobs and switches

- Loose connection switches/knabs

- Smoolth movement of switches/knobs
- Fyuivalence/comparison with scale

- Broken pretective carth terminal

and
| exist.)

4, Door gasker (Quter | - Crack, injured, broken, dirt, or deteriorate the material.
inmner, 1l they
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4.2  Egunipment Functional checks

This inspection should be carnicd out at least once a three month,

Recommended items in these checks are shown in Tabie 2.

2. Equipment functional cleck list Jor Incubator (Laboratory use)

Description

Fabie
Cheek Item
1. Turn On the Power |- Lif power indicator?
swilch

2. Cheek the ventilation Tan

- The ventilation Tan operates propeifv?
- Does exist abnormal sound or smell?

3. Check  temperature
coniral into the camber

- Alter wrn ON, temperature rise up well?

- does maintain suitable the temperature o setting
lemperature,

- Check and record the indicating temperature actual

overy one hour.

- Check and clean any dirt, dust and clot some blood
protein.

#%  Cleaning methad
A}  Cleaning the in

Yov oW

w7

| - refer to cleaning method as follow,

side

Remove all racks from the inside.

Clean the mzide using a soft cloth damped with neutral detergent,
Afterwards, wipe off with clean water.

Remove the separation plate at the bottom of the oven and wipe off

any particlas in the heater box, using a soft cloth damped with water,

BY  Cleaning the {rame

# Clean the {rame using a soft cloth damped with neutral detergent.
Alterwards, wipe off with clean water.

) Cleaning the rack

# Toclean thet
delergent and

ack, place it in a tub of warm waler mixed with neutral
wipe with a sponge or sofl eloth. Racks subject to high

lemperature will naturally becomwe colored.
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CODE _ ) i ; :
EQUIPMENT NAME i ‘ Incubator [or Laboratory
| MAKER /! MODEL
- . - - o
No. CHECK ITEM CHECK |MATNTENANCE
L General Maintenance _ —
Check wisual status {Main [rame, Switch, Dial, .
Co Good / Fail
| Power cable, gle d check i !
2 . Check Power supply voltage Giowed £ TFall
3 | Check Earth (GND) connaction properly Giood / Fail
4 | Cheek turn ON the switch praperly Crood { Fail
| s | Confirm to indieate the lammp properly Gioad ¢ Fail
& (heck abnormal noise Ciood / Fail
7| Cheek abnormal smell or smaoke Crood £ Fall o
Maintenance for Incubalor for Laboratory unly
Check & clean Doar gasket (owter and inner, if .
] . , Good ¢ Fail
B cquipped wilh) !
2| Check function of ventilation fan Gond 7 Fatl
Check performance of temperature control wito the . _ .
3 Cioadk / Fail
B chamber -
4 | Check & clean the body and inner chamber Gand f Fail
5

Check activation of the alanm function

i_ & | Check total performance

Crood { Fail

Cioodd £ TFail

L REEMARKS
Dale inspected H f 2006 | luspector
Boom Temp. G Approved by
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7-10, HEMOGLOBIN METER

1. Introduction

The Hemoglobin meter is used for the measurement of Hemoglobin where 15
mside blood by quantitative method, Lhe gquantitative measurement of Elemoglobin is

effecuve oxaming way to detertnine diagnosis for anemia and dehydraton.

Asg a relerence, the normal rate of IMemoglobinis 120 4—17. ﬂlg/ dL {or the ordinary
male, and 12. 0~15. 0y . dL for the ordinary famale. The measurement of
ITemoglobin iy indispensable examination among subjects of blood test in laboratory.

2. Principle of Operation

The common principle measurement of Hemoglobin s the Cyanmet-hemoglobin
method.
The operation order 1% as follows:
1. Mix blood which take as a sample and reagent that react o Hemoglobim.
Setup cell for extinetion of dilution liquid.

Lt

Pui wavelenglh (5530nm), which most effective wavelength for absorption
lizht, on deteelor umit.
4. Measure density of absorption.

The structure of TTemoglobin meter is as follows (Figure 1)
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% Stroeture of Equipment
- Figure 1, shows the structure of Main unit of Hemoglobin meter.
 Tabie 1. Example of description und function for cach part

h Description | Function B

1 Power swilch Turn ON the equipment 1o ready for operation
|2 | 0-Adjustment knob [ adjustment knob {or blank solution ;

3 Meter Indicates concentration of Hemogiobin

_ (Digital or Analogu) _
4 Drain Cell .| Flow cell for Hemoglobin measurement -
5 EJECT : Press by finger when discharge blank, sample
i solution o

6 | Cell position __ Pasition where drain cell is sel o
7 | Dran rubber |_Rubber which fix the dram cell
3.  General precaution

17 Install the equipment w keep slable and avoid tlling vibration and shock as
much as possible.

21 Do not install the cquipment in a slorage etivironment conlaining gas or other
chemicals.

3} lake care Lhe place where the cquipment In an environment, it is not
unfavorably  allected by atmospheric  pressure, lemperature,  humidity,
venllaton, sunlipht and alr contaminaling dast, efc.

4y Make sure the main line voltage, frequency and power are comect for the
proper operation of the equipment.

31 Make sure the power system for the equipment is properly grounded.

6} Do not keep dirt and liquid protein to fix for long term otherwise: 1t will not
he uble to take them out compielely. Therefore do not negleet  cleaning
pericdically for the work table,

Maintenance and check
4.1 Visual cheek

These checks shoutd be camied out at leust once in every three months.
Recominended items in these checks are shown in Table 1
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Table 1. Vivual inspection list for Hemoglobhin meter

Cheek Ttem

I)Hcrlptmn ]

1. Fxternal body and | - Cracked/broken panel and enclosure '
. operation pane - missing characters '
- Rusts/dents on the hody |
- Dust/dirt on the surface of body and cperation panel

2. {Grounding | - Cracked, rust grounding terminal and conneclar

conneciion - Status of contact bemeun the sround wire and carth -
L | terminal corrcctly R

3. Knob and Switch - Cracked/broken knobs and switches

- Loose connection switches/knobs

! - Smooth movement ol switches/knobs
- Bquivalence/companson with scale

- Broken protective earth terminal

| 4. Parts of Drain cell - Imjured, broken, dirt, fixed clotted blood, sample fluid,
ele,
; - Check and clean always the parts of drain cell, at least
I after use tha equipment.

4.2 Equipment Functional checks

Thig inspection should be carried out at least onee a three month,

Recommended itemns in these checks are shown in Table 2,

Table 2. Fquipment functional check Hist for Hemoglobin meter

C heek Ttem

Description

. Turn Un ‘the Power switch

2 - Check the ventilation fan

- Lil power indicator?
- The ventilation fan operates pmperly‘?
- Docs exist abnormal sound or smeli?

i ’i C}‘JLLR i[]ifidl calibration

4. Check md Clean e main
_bod}

~ Mcasure and calibrate the sample value to be
obtained comget result of measurement.

Clean the main hody with soft cloth and seme

neutral detergent, ele.

5. Check and clean the parts
of Drain cell

| on model ftype}

6. Replace the lamp {Depend |

- Clean the main body with solt cloth and some
neutral delerzent, ete.

"~ When the lamp has been deteriorated in brightness

ot broken, replace it as soon as possible.

& Note: It is recommended that accuracy of the Hemoglobin meter should be

checked every three month or when measurement result is not reliable. Use

Hemoglobin standard solution that you currently use for standard solution.
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ok,
EQUIPMENT NAME

MAKER { MODEL

Hemoglehin meter

I_. - ——— PR i,
* No. o CHECK ITEM

EMJ—M- -

1 CHECK | MAINTENANCE

) _! Greneral Maintenance
Check visual status {Main frame, Switch, Dial, o
] Good § Fal
N Power cable, ete.) chack _ )
2| Cheek Power supply voltage Cvod / Fail
2| Check Earth {GNIY) connection proper]y Giond { Fail
3 | Cheek tuen ON the awitch proparly CGood / Fail
4 Confirm to indicate the Ly properly Good / Fail
5 : Check abnormal noise Goad / Fall
& | Check abnormal smell ar smaoke Ciogel £ Tail
I Mainlenance for [lemoglobin meter onky _
1 | Check & clzan the parts of drain ceil Good / Fail
2 | Check function of the ventilation fan Good ¢ Fail
Check  mdtial  calibration or 0 adjustment (I |
i Good { Ful
' necessary) | i
4 ., Check & replace the lunp (If necessary) Giowd / Pail
5 | Check total performance Good £ Fail
REMARKS
_Date inspected ! F 2006 | lnspector
Boom Temp, ! °C Approved by
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7-11. MAGNETIC MIXER

1. Introduction

Purpode of this equipment is 1o mix the sample solotions at laboratory, In the
equipment, there are a motor in vertical potation, which drive a magnet. The magnet
stbrer consists client magnet and putting in the sample solution with some orass
recipienit (heaker ete.). The magnel stirrer rolates synchronizing with revolution of

motor's dove magnet.  Then sample solution may be mixed by stirrer.
2.  Principle of Operation

The figure shows typical magnetic mixer. The molor installed inside of
equipment and rotating magnetic feld transfers 0 the stirrer through top plate of the
equipment. This is very simple equipment. Usuaally AC motor is used therefore it is
very rare 1o have a serious trouble.

Protective  space
for waler
dripping

Magnetic .
stirrer

57

b,

Main unit

Fignre {. Stricture drowing of Magnetic stivver
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3,  General precaution

1) Make sure Lthe power copnection for the equipment 1s properly connecled to
the ground (GND) to aveld AC noise.
2] Take care the place were the equipment installed in an environment, it is not
unfavorubly affected by atmospherie pressure, temperature, humidily, salt,
venlilation, sunlight and air containing dust, etc.
3y Install the cquipment to keep stable and avoid ulting vibration and shock as

much as possible.

4) Make sure the main ling vollape, frequency and power are correct for the

opcration pf the equipment.

5} Make sure the power system lor the equipment is properly grounded.
63 o not pour or drop water inside of the main unit, also do not operate with wet

tiand, it will e caused of clecteic shock.

7) Do not keep water of liquid medicine away for long term because it {s cause ol
breeding of bacieria,
8) Clog ol the fan filter (If equipped withjwill decrease ventilation flow, thus
during regular mainienanee always check and clean.

4. Mainienancee and check

4.1 V¥isual cheek

These checks should be caricd out at least onee n every three months,

Recommended items in these checks arc showrn in Table 1.

Teebhie I, Visua! inspection Lisi for Morrnetic stirrer or mixer
} b

T Check Hemn

" Description

1. ixternal body aml
opuration pansl

- Cracked/broken panel and enclosure

- missing characters

- Rusts/dents on the body

- dust/dirt and moisture on the plate.

2 Grounding !
confiection

T, Knob and Swiich

- Cracked, rust grounding tertninal and connector

- Staius ol comtact betwwen the ground wire and carth

| terminal correetly

- Cracked/broken knobs and switehes
- Loose conneclion switches/knobs

- Smooth movement of swilches/knobs
- Equivalenee/comparison with scale

- Broken proteetive ¢arth tenminat
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4.2 Eguipment Functional checks

This inspection should be carried out at least once a three month.

Recommended items in these checks are shown in Table 2.

Check Ttem

Deseriplion

i. Turn On the Pﬂwm switch

- Lit power, indicator?

2. Check the stirrer uperation

_The stirver turns properly?
- Docs exist abnormal sound or smetl?

3. Cheek the speed control

- Adjust the speed contrel according with volume
knob.

- Bquivalent RPM indicator and speed control knob
posilion,
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CODE

: BQUIPMENT NAME

Magnetie mixer

MAKER ! MODEL

SERIAL Mo,

No. CHECK ITEM

General Maintenaoce

I*awer cable, cte) check

| Check visual status {Main rame, Switch, Dj.a]

CHECK

MAINTENANCE

1

Crood £ Fail

2 Chicek Power supply voltaps

{road f Fail

2 | Check Earlh (GND) connection properly

3 | Check turn ON the swilch properly

Goad 7 Fail

Crapocl f Fail

4 | Conlinm to indicate the tamp properly

5 Check abnormal noise

& Check abnormal smell or sowke

Mainlenanee for Magnetic mixer only

I Check the stirrer operation

Good ! Fail

Cresod S Fail

Grood ¢ Fail

Croack £ Fail

[

" Check Tunction of speed contral

Crood / Fadl

Check & clean the unit

Wl

4 Cheek tatal performance

Good / Fail _

Good ¢ Fail !
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8-1. DENTAL UNIT

i. lntroduction

The dertal unit is usced in dental clinic for treatment and surgery tonth., The dental
unit is constructed of the following parts:

1. Dental ehair included hydraulic system

Delivery system
Light
Cuspidor
Agsistant instrument
LItitity biox

Aar compressor

e T il o

Clean water & hoot water system

9. Power supply & controtler

‘T'he Figure 1 is the sample of modern dental unit.

Figure ! Denial chair unit (External view)
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[1]- HEADREST [7]- TOOT CONTROT.

[2]- BACKREST |8]- BEAM SAFETY 8&/W
[31- ASSISTANT INSTRUMENT [91- MOTOR COVER
[4]- CUSPIDOR [101- UTILITY COVER
[5]- UNIT [11]- PAL SWITCII

[6]- PANORAMA FILM VIEWER

2. Principle of Qperation

A5 the dental unit is constructed of many parts, so each part’s [unction is operated

by user need, here are the all parts function as below:

¢ Dental Chair can be up and down by hydraulic system that is driven by driving
‘motor as well backrest can be forwarded or backed by hydraulic syslem.

+ Delivery syslenn {Figure2), it is very important rarts and comsisted of many
pieces for dentist job, (1) film viewer is light up and views dental X-ray film
for diagnostie. Low speed and high speed hand picce arc running under high
pressure 1y provided by air compressor und water sysicm supplies water 1o
them to make them coot during working with tooth. Scalar js running utwier

¢clectric and water makes it cool due to working on tooth,

.pl‘!j

Figure 2. Delivery systent of Dental clrair umit
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[2]1- TOUCH PAD

[3]- UNIT GRIP

[4]- INSTRUMENT HOLDER

|5]- HANDPIECE RPM GAGE

16]- MAIN ONJOFF TOGGT . VALVE

[7}- MANUAL BREAK ON/OLT
TOGGLE VAL VE

[8]- SCALER, WATER FLOW
CONTROL NEEDLE VALVE

[9]- COOLING AIR FLOW CONTROL
NEEDI VALVE

[10]- COOLING WATER FLOW

CONTROL NEEDLE VAIVE

[11}- TIANDPIECE 1,2,3 AND SCALAR

DRIVE AIR  PRESSURIE  ADJUST

KNOR

[12]- POLYURETHANE TRAY

[13]- HANDPIECT WATLER ON/OFF
VALVE

¢ Assistant instrument (Figure 3) is part that dentist assistant can be give hand to

dentist during working, 3 way syringes is for cleaning tooth by water and

air. Saliva ejector 15 working as the suction for suction liguid from mouth.

o

Fligwre 3. Strucfure of assistanr instruments in Demal chair

[1]-3 WAY SYRINGE
[2]- SALIVA LEIRCTOR

[3)- 1IVE VALVE
|41- PAD SWITCEH
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o Cuspidors (ligure 4),  consisted of (1) bowi for west water, (2leup filter iy for
supplying water for washing mouth, warmer iz warm up water,  suclion

hose is suction liguid from maouth, drain hose id drain oul west water.,

Figure 4. Structure of Cuspidors

in Dental chair unié

A 5 £
[1]- BOWL |5]- CUP FILLER TIMER ( SO
[2]- CUP FILLER [6]- FUSLE 1 AC230V 1A{ACZI0V)
- OPTIC SENSONR T|- FUSE 2 AC250% 1TAACLTY)
]

[3
[4]- BOWL FLUSI TIMLR ( 5EC )
s Aircompressor is supplicd air to low speed, high speed hand pieces, scalar,
SUCHON, 3 wiy SYTIRECS.
+  Water syslem is supplied water to low specd, high speed hand pieces, scalar, 3
Wiy SYIIIEGS,
s Light is provide cool light and correeted illumination.

o All parts are worked by power supply and controller syste.

3. General Precaution
The dental unit is run under eieeteic (power supply} 220V AC, and under high air

pressure that can cause injure 1o operator (dentist) and palient, so some actions must
be taken to aveid danger:

s All parts must be properly mstalled

« Connect metal parts to ground tenminal 10 avoid electnic shock.

» Hish air pressure pipe must be securely connected not alfow air leakage.

o Low speed & high speed hand picees and scalar must be check they are

working properly betore using with paticnt.,
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4.

Maintenance

4.1 Daily maintenance

42

Clean the seat cover with house hold cleaner or mild soap and warm
water af least once a day

Check all components, low speed & high speed hand pieces, secalar,
suction unit, light, cuspidor, water supply system before using.
Clean vacuum Hlter evervday

Cheek the cuspidor deain

Keep hand picces, scalar, suction clean

Do not place excessively heavy leads on tray

Check chair operation and position before using.

Cheek approproiated air pressurc

Check distilled water in clean water hottle

Manthiy Maintenance

Check bydraulic system and iU's motor drive

Check water supply and air pressure system to avoid leakage
Change & clean vacuum filter and air [Iler

Check air & water teuulators

Check and clean cuspidor drain
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CONN _ | ] ]
EQUIPMENT NAME Dental chair wnit
MAKER/ MODEL
| SERTAL No. _
No. CLECK [FEM | CHECK | MAINTENANCE
General Maintenanee
1 Check visual status (Main [rame, Switch, Dial, Good ¢ Fail
Power cable, ele.} check
2| Check Power supply voltage Good / Fall
3 Cheek Earth (GNDY conneetion peoperly Good f Tl
|4 | Cheek tum ON the switch properly Cood / Fail
5 | Confirm 1o inuticate the lamp properly Giogd £ TFail
& | Check abnormal nese Gaod / Fail
7 Check abnormal small or smoke Good / Eail |
- Maintéﬁunuc for Dental chair unit-u.nl:.; .
1| Check the hydraulic system and motar driver Gond / Fail
5 (_.ht‘,_n:k alr pressure systerm and pressure pipes (1o Gaod / Fail *
avoid leakage)
3 ! Check & cleun the air Mler & vacoumn filter - Cipod ¥ Fail
"4 | Cheek perlotmance of the air & water regulidors | Good / Fail
5 | Cheek the cuspuder drain Good / Fail
& | Check warer supply sysiem Good / Tail
REMARKS
L _ _
L Pate Inspeeted ! f2006 . Inspector
Raom Temnp. G Approved by
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Medical Equipment could be divided Three Categories:
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