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UW 5 Ultrasound Wattmeter

Measurement Range 0.1Wto30W

Input Power Level OWto30W

Test Media Deionized/distilled and degassed water
Resolution 0.1W

Input Measurements Average pulsed or continuous power

Input Frequency Range 0.5 MHz to 10 MHz

Zeroing Auto-zero button

Readout Units Watts or grams (output energy mode); grams (cal mode)

Maximum Transducer 3in (7.6 cm)

Size

Reading Accuracy Electrical Accuracy: 0.15W (+ 0.01 g) full range
System Repeatability: 3 % or reading, = 0.2 W

Power Supply Power One 9 V battery or battery eliminator for use in
Requirements: USA/Canada, UK, AUS/NZ, Europe, and Japan
Battery Life: 10 hours (max) [Note: For longer battery life, unit will

automatically shut down after approximately 4 minutes of
inactivity when on battery power. (An included battery
eliminator is a standard accessory for longer-term test

sessions.)]
Environmental Operating Temperature: 50° F to 86° F (10° C to 30° C)
Requirements
General Information Data Bidirectional RS232 compatible with any serial
Output: communications software such as Windows® Hyperterminal™

Dimensions: 14.5inL x9in W x 7.5 in H (10.75 in with clamp post) (36.8
cmx 22.9 cm x 19.1 cm)
Case: Durable Kydex®

514 13,9 uaauaTesATg U@ Lo tazglnsallsznoumsas oy
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Hook Clamp
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I —— MMINATOU WU
2 2 Watts
4 4 Watts
6 6 Watts
8 8 Watts
10 10 Watts
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Remove the tube from its clip and raise
the tube end above the level of water in
the tank before removing the drain cap, to
avoid getting wet.
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Data of Calibration

Department ... Section oo
Detail Ultrasound Therapeutic Manufacture..........c.oovveviiiiiiiennnn. Model ...coovviviiiiiiiiiinnns
SN, IDNO. o CalDate .........coevviiiiinnn...
Environment ................ C e % ] Analog ] Digital Resolution......................
Power ( watts)

UUC Setting Standard Reading (1) Standard Reading (2) Standard Reading (3)
Time ( minute )

UUC Setting Standard Reading (1) Standard Reading (2) Standard Reading (3)
* UUC Unit Under Calibration
Calibration Standard Used

Manufacture Model S/N Cal date Resolution
Calibrated by......oovviiiiiiee e
(oo )

[
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3.7 maannamanaliniven lunuaeuieumenanuma  Téwud
571 1hAfIa’ld $ 10w 3 91 A1 mas veausdas Range
57.2 ¥inA Error 1a® 31A1 Range &1 au do sunds
573 szl UCA (manuliuduvesnanmsianinmsguaingi)
5.7.4 szumn1 UCB (ﬂ'mTm“hjmiuﬂmizumﬂ?mﬁammgm)
5.7.5 Combine A1 UCA N1 UCB
576 SuamaNuFeiiossuna 95 %

wansiawiad lureunoALIUNIAINING

Power
Range (Watts) UUC set STD-1 STD-2 STD-3
2 2 2.1 2.1 2
4 3.8 42 42 4.1
6 5.7 6.2 6.2 6.2
8 7.6 8.1 8 8.1
10 9.6 10.2 10.1 10.1

SEmsimnamiiald emsnenuma

1. the A ldumaunde
(2.142.1+2) / 3 = 2.067 Watts

2. ¥1A1 Error
Error = Standard - Mean Measurement
2-2.067 = -0.067 Watts

3. Uszanam UCA L

UCA =SD (:nmsguinvodoya) / }/N

SD = 0.05773 Watts

UCA = 0.05773// 3 = 0.03333 Watts

4. sznma UCB (M lduiuvesszuumTeeiloniaggiu)
v Y
a1 ucB mldnnnenaas 11/
- 1 UCI Mamnnuniesionasgiumsdouiiou
- M uC2 ﬂlligljm%m Resolution
' Ay ¥ v A
- uces A lduanumasoun
o Y1 d’Q [ d' A = LY
4.1 fviualiin UCI Naauduniesie TANMINY  0.03122 Watts

A1 UCI eff = 0.03122/2 =0.01561 Watts



42 1 UC2 14110 Resolution InFeiiafignaeutiion 1M1 0.1 WAtts Display 1511 Digital

4381 UC2eff = 0.1/2/ 3 = 0.02886 Watts

5. Combine 1 UCA N1 UCB

Combine UC = / UCA’+UCBI >+ UCB2
(10kg) = ,/0.03333 ?£0.031227+0.02886°
= 0.05402 kg

6. UC Combine NAAMNUFDIU 95 %

= 0.05402 X2 = 0.10804 Watts

3.8 swazRealuenura

Cal-2001 - [Add New Ultrawatt : Hasa]

; ;_.f-.,.UIirasound Therapeulic [ Prinit Cestificate ” Close I

Department
Cert Mao: Department: | 11320 - Lsawaruafinfiv v|
Address : Fandau seasufisivg |
i Section:  anaanmddia
E quipment

Manufact : E@ ﬂi Humidity : Appr. Date : (075 -52

Model : |SONOPULS 432

Detail: [ULTRASOUND THERAPEUTIC Tempergture: | 23 | C Cal Date: 05w 52
Data By

: v
SN Cal By: 02 - whasn@nd Gune w
ID: Appr By (22 -wrafi3Ey wavias v
Watts El 0.10 UCBUCStd): 00312200 UCE2(Res.): 00288675  UCE3 : 0.0000000
RAMGE | uuc | stpd | sTD2 | STD3 | Mean | Emor | LA |a
20 20 2.10000 2.10000 2.00000 2 06667 008667 0.03333—
] 40 a8 4.20000 4.20000 4.10000 4.16EE7 0.366E7 003333
T E0 5.7 £.20000 £.20000 E.20000 E.20000 050000 0.00000 %
Timer II| 0.001 UCB1(UC-Std) : 0.4E57000  UCBZ(Res.): 0.0000000 LICE3: 0.0000000
|| ReNGE | wuc | sTpd | STD2 | STD3 | Mean | Eror | Uca |

 Calibtion Standard Used
52000657 || wiats

SO0

T ; -~
/s Start 3 0 siasouwiau..,

381 Detail : FonSesiofisumsasuiion
3.8.2 Manufacture :?;ﬁlﬁ]

383 Model : U

384 ID : &euiiesn a Tsanenna

[

3.85 Section : UNUN/NGUA NTUHATOUIATO



3.8.6 Temperature : QuUUYIROITOUTOY

3.8.7 Humidity AL AT Rosaeuifioy
388 Caldate : Sufigeudien

3.8.9 Approve Date : “uﬁmmﬁau%’agaﬁamﬁﬂu

3.8.10 Type : ¥HAYDIII Probe 8anT 15194
3.8.11 Frequency  : A7WDUDINI Probe

3.8.12 Serialno. : HWYAVYDIHI Probe

% y (Y] d
3.8 mﬁifmmmwamsaamﬁwm%‘maam%’wnﬂ

m Medical Engineering Division Cert. No.: (€52-11320-08809
ku_j Department of Health Service Support Pagetof1
Certificate of Calibration
Detail - ULTRASOUND THERAPEUT | Department : [sawertnasiiiu
Manufacture : ENRAF Address : Sovimbuding
Model : SONOPULS 492 Section : MunLWiA
Serial No. : 51-971 Temperature : 23  + 2% Humidity : 80 +5% RH.
ID No. : UST-PHY-01 (3MHZ) Cal. Date: 05-W.R.-2552 Appr. Date: 07-W.A.-2552
War UUC Setting STD Reading Error Uncertainty Standard
) Watss Watts Walts Watts Wats
2.000 2.067 -0.067 0.108 +/- 0.40
3.800 4.167 -0.367 0.108 +-0.76
5.700 6.200 -0.500 0.085 +-1.14
7.600 8.167 -0.567 0.158 +- 152
9.600 10.133 -0.533 0.108 +/-1.92
The reported uncertainty is based on a dard Iiplied by & factar
K = 2, Providing a level of confidence of approximately 95%
Calibration Standard Used
Manufacture Model ! SN Cal date Cert No.
Fluke Uws | 50428 —[ M-n.a -2552 MS'I'
Seiko a:us:rJ 2508 | 07-mA-2550 STD-51-0702
Fseusfiens - lormini Tranducer ¥ %01 Ultrasound Therspeutic 1diasiamiomaansfasnmgmt (Uuasoun Watt
meter) WUidmDTR: Utrasound wudpanm g o
TR D o s e Approved BY © ..o .
(wouEndng Surand ) (Wi Taua )
whmweTodlawmnd Feonsleftdmogmsies
Muee in feuedodiaurmd Vi sy A ST ! i = T sef wae
. oA = e Y, C I Rrr 1. ’ n 2 —1

Medical Engineering Division 88/33 Satharanasuk 8 Rd. Ministry of Public Health . Nonthaburi Tel 029510087 Ext. 1309 Fax 0-2951-0/ 86
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3.9  HHIUANN
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3.11.1 Continue wave W (Watt) : Lﬂummammwawmmaaaamwnﬂ Gluﬂ1im@ﬂ1‘lfﬂﬁullﬂﬂﬁ@!,u@ﬂ

. 2 S Y A A Y A 1 A
3.11.2 Continue wave W/em® : (Humsuaasanuumae Glumsmaﬂ%mmmmmum

[ o [ I [
3.11.3 Pulse wave W (Watt) : u’dmﬁqwawmqqqmmaa@%’wnﬁ°1umﬁﬂmu,mmﬂumq
A o [ 1< ]

3.11.4 Pulse wave W/Cm2 : LLﬁﬂ\iﬁ\iﬂ’NleﬁlNLﬂﬁEJ"'UEN’E]?IGI%I”I“’]H’JQ{1uﬂ1§iﬂH1LLMULﬂHGH’N

. Y A A o v s
3.11.5 Intensity : ANUVNUNISUTHIDUDIAAUDANIIEIIN
3.11.6 Pulse duration : Gﬁ’Nﬂi%é}:u
3.11.7 Pulse interval : FI9WN
3.11.8 Galvanic Current : NITUANTI
3.11.9 Spectrum frequency : mmﬁﬂi%ﬂszéju
3.11.10 Frequency modulation : ANUDVDINTHAN ”tyiyjm

= i3 . o
3.11.11 Trackball : lugilnssimsmaou U5 de andu Tuaeamdeans
. I o !

3.11.12 Gain : Ll]uﬂ'liﬂiﬂﬂ'ﬂll?fﬁ']\ﬂlﬁ%ﬂ'ﬂlllbﬂ'l‘w

< o w 7
3.11.13 Zoom : WUMIVELIINNTI OATIH1IA

d Y d
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4.4 1n503903A5§ U@L (FLUKE Fetal Simulator 3 PS320)
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Tabkle 1. Fetal ECG Patterns
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Pattarn | Descriptlon

TRENDs# — TWIN FETAL PATTERNS
HORMAL Mormal pattem
TACHYCARDIA Tachycardla patemn
BRADYCARDIA Bradycandla pathern
ARRHYTHMIAS Armhyihmia pattarn
LATE DECELERATION Late deceleration
E&ARLY DECELERATION Early daceleration
MODERATE DECELER. Moderate varlable gecelkration
LACCELERATION &1 Acteleration wave &1
ACCELERATION &2 Acteleration wave 82

SINUSOIDAL (HIGH)

Sinusaldal patiem., large change

SINUSOIDAL [LOW)

Slnusolial patiern, emal change

SEVERE VAR. DEC. #1

Sevene decaleration wave £1

SEVERE VA&R. DEC. #2

Jevere decaleration wave #2

FROLONGED DECELER.

Frojonged deceleration

BIPHASIC DECELERAT.

Blphasl: decaleration




Table -1. Fetal ECG Patterns [cont.)

Pattam Dascription
EXAGGERATED DECELE Exaggerated gecalerallon
HOM_UNIFORM DECELE Man-unifarm deceleration (2 differant shapes)
VAR, DECELERATION |U) Varlalle depeleration ")° shaped
VAR, DECELER. TACH Varlable degeleration with high rate BPM
WaR. DECELER [W) Warlaole deceleration “v" shaped
VAR, DECEL. [POST) \arlaole deceleration post exaggeraied
WaR. DECELERATION Varlable deceleration
DECELER. (POSITION]) \Varlaole deceleration wish posiizn changes
LONG DECELERATION Long deceleration
COMPENSATORY ACCEL Compensatony aoceleration
Maternal ECG
Matarnal ECG sfatlc rates. . ... ... ...........60, B0, 100, 120, 140, 160 SPM
Matarnal ECG seneitivity (amplitude) ... 0.5 mW, 1 my, and 2 mvy

2aiect patern during Trend #1 selecdon

Uterine Activity

MNite

T wave form salection iz not available duning TREND #1.

Table 2. Uterine Activity
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activity

Dascription

EXECUTE WAVEFORM

Start TOCO wavefarm

UTERINE W&VE OFF

Stap TOCD wavelorm

ANALOG D TO +1 VOLT

Analog range 0 ko +1 W {1 V=100 mmHg)

ANALOEG 0 TO -1 WOLT

Analog range 0 ko -1 (-1 V=100 mmHg)

UTERINE Wa&VE 0-25

Range of TOCD waveform

UTERINE WaVE 0-50

Range of TOCD waveform

UTERINE WA&VE 0-100

Range of TOCC wavelarm

SHORT DURATION

TS0 wavesorm of short duratian

HORMAL DURATION

Mormal guration of TODO waweiorm

INCREASED DURATION

Long duration of TOCO wavefarm

UTERIME LEVEL =ZERD

Zarg TOCO channel (automatic on poder up)

UTERINE STATIC +20

ncrease TOOD static level by 20 mmibg (0-100 mmHg)

INCR. RESTING TOME

Aesling tone Increases

COUPLING

2 close TOCO waves

TRIPLING

3 close TOCO waves

UTERINE PREESURE SENSINITY

5 or 40 YW on pOWer up




Controls, Indicators, and Connectors

Refer to Figura 1 ard Table 3 for views and descriptions
of Simulator features,

Front Panel
@\ Top Pansl

Figura 1. Contrels, Indicators, and Connactors

Table 3. Controls, Indicators, and Connectors

ftem Hams Descripticn
g Battary Eliminator Faor uss in operating the Simulator from any stardand electrical outlst. To ensure safe

Connssction opsration, uss only the Fluks Biomeadical Battery Eliminator (PN 2647372).
A A Waming
Caution rigk of electric shock, use only the battery eliminator spacified
in this manual or the protection provided may be impaired.
2 Powsr Switch Switches the power On and O,
1 LD Display 15 mm x 60 mm (0.58 n. x 2.37 in.) window displaying up to two lines of 20-point font

Control Keys

ENTER Enters the selected code Ime value into memory.

MAIN Selects the main headngs or groupings.

SUB Seleots the functions within the main menu

SCROLL Secrolls selections back whether within the main menu or sub manu.
VIEW Pressing VIEW scrolls throwgh the currenthy active funcbons.
LCDRE/ LCDW Changes the contrast of the display.




Table 3. Controls, Indicators, and Connectors [cont.)
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ltem Name Deseription

Soft Keys These keys provide cne-step sel=ciion of Simulator functons.
FETALA f FETALY| Scro's through ava’able fetal heart rate parameters.
BAAT &7 MATY Serols through ava’able matemal heart rate paramsters.
AMPLIAI Serols through avalable amplitude parameters
TOCOK Sore’s throwgh avalable TOCO parameters.,
S pv Selects sensitwity of 5 WV
A pf Szlects sensitivity of 40 pi.

EG Connectars Five anap and multHzanana connsctors for EGG output, allowing for connection to

any ECG. Thess labsled terminalk and an the left side panel. Labsls and their

aefiniticns are as folkws:

Label Definfticn

Fetal Fetal ECG signal

Fettdat Fetal and Maternal ECG signal. Fatal sigral is approximatehy 42 of the
rnaternal ampliude selactsd,

g ECG Connectors Maternal Matermal ECGG signal
Fefersnce Ground reference lead
7 Ri5-232 B-pin mini-DIM plug connector for the ssrial connection.
A Tz B-pin mini-DIM connector forthe Teco signal cakls.
i L5 &1L152 8-pin mini-DIMN plug connector for ulrasound cable plugs.

U

A A ~ ts ~
sUn 4.3 UAAUATOINIATIIUTDUINYD uazqﬂnimﬂizﬂ@‘umiﬁeumau
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4.5 ¥apMIITMIABUINY

4.5.1 ﬂ]iﬂﬁ)‘u!ﬁﬂﬂé@li]ﬂ]i!é]’u‘lﬁ)ﬂﬁ’ﬂ‘ﬂﬂ1§ﬂ Fetal Heart rate Parametern15a@0UNgUonI1N3

iW1Y9919MIN Fetal Heart rate Parameter aoUtiioyTao141a509FLUKE U PS320 Fetal Simulator 1ju

nTesad ndnanaion Tasauniodmuanonnmaduiiala1d laanTesazadndyona liihanuasmadu

@ < Y 1 Y o . < o Y o =
vourid luanudraald WaTwsu (Mechanical fetal heart probe (Part#2651757) 1ludasadyananion

) A @ < A ' . < v o @ 9
wSeuaiouialovesan laanTes FLUKE U PS320 Fetal Simulator WudnvuaonsIMsauLas

dyauanuusinwdesnms lumsdeuiioudasimaduvesialeszannsoila 2 35 udwannundounas

ax o = 1 ti Y [
ATNMIMMITDUVINYUUDILUAASLIATD "lmm

1. Fmsaeuieuuuuliliinsy  TaolHinTos FLUKE ju PS320 Fetal Simulator 1iju

wiosadudyana ihdnsazmaduve i ludnudrdedaanaly 1nToq Fetal Hioziin

E)

A Y d o o o 4 1
myaeuiion Tasass MsdouiieuIsi ginsaidiAguenINdNnTed FLUKE 31 PS320

. Y A o @ = [} Y A 1 1 @ A [l P
Fetal Simulator Llﬁ’)ﬁ\i%'ﬂﬂu’t‘lﬂﬂﬂﬂl‘lﬂuﬂ TUFDUADIENINAUATOI FLUKE JU PS320 M

99 LB 1130 LB2 nUIAG03 Fetal Nvgihimsaouiiion fyaaoniInsy o901 ae

1 d' 1 d' Y 1 1 ] A o = ] = 9 d' o 9
nmmmmgmazﬂﬂaua:gmaxquulumuauﬂu %QlliJﬁWNWS’Dﬁ’E]‘]JLTIElﬂulﬂnﬂ!,ﬂi’l’)\i ﬂﬁ/nhlﬂ

o A da o w A
AUATOINUF N TIUUAIY

Philips 50 Series - Ultrasound cable (Part#2462478
Corometrics - Ultrasound cable (Part#2462484)
HP (8040 Series) ultrasound simulation cable (Part#2462537)

Oxford ultrasound simulation cable 1.5 MHz (yellow) (Part#2462555)

Oxford ultrasound simulation cable 2.0 Mhz (blue) (Part#2462562)

517 4.4 FmsaomnTesaeumeunuy Iasluldir Tnsy

U
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2. Femsaeuieunuuldialnsy  TaolHia509FLUKE U PS320 Fetal Simulator 1iluinsoq

asndyaauiionTasansaimuamisaiimaduiile ld Taemiesadwdaara i
@ @ o ' v 1w
anvagmsduvesialuanuddald sadsdaynnas (Mechanical fetal heart probe Part #
1< @ @ @ < 4 1

2651757Hudaedygraniiou/Souaiiourialiveudn Taonied FLUKE Ju PS320

I~ ) [ [ ~
Fetal Simulator Hudimuasasimaduuazdyanaanuusimudems lumsaeuiiou
@ kY @ Y o A =~ o = Y o A @
asmsduveinle 1dniunTes Fetal Mzimsasudioy  TasldiInsvveuniownia

v @

A ] acsdy I Yo A 1 Sy [
AU NS UYeUATOIFLUKE Ju PS320 Jstvzeninsaldlanumiosnniunnaiie aegl

Fetal Simulator
Operating the MFH-1

transducer crystal in tum 1o verily each crystal's function.

Sea Figure 2.

| oo
CPLLIKE MFH-! Cannocted 1o US 1
[T output on PSE20

FOR LSE W Pazn r F__/_\
W | -
Gal applied between
| & CEIEEEED | transducer and
- — | mechanical heart
Utrasound Transducer |————————_
_ w

[—
Figure 2, Mechanical Fetal Heart (MFH-1)

A ax 1 A = Y v
717 4.5 FFmsaemIesae ey lEi Insy

3199114 MFH-1

I d a 4 [ H
The Mechanical Fetal Heart (MFH-1) 1fluginsalidiuveunios msldauliaeamoves MFH-1 1917
] 4 9 osj 1 @ @ 9 9 Y o . . 1 :J’
F¥oANDTAVD4 US1 uddemvesdnswardaniz lunives US uazdeel¥naea1ua1n Battery eliminator 11y

winmulFndanuannuuames 3oz luamisaldanus iy MFH-1

o v a ¢ v v ¢ A o A Ay AqQYo o Y ¢ A
ilﬂ'JNEl‘Viﬂi?uﬁﬂ?!ﬁ]ﬂﬂ'5"1163669151“5131-!6§!UMW'J141«!1 nglﬂ'ﬁﬂUW?ﬂ?ﬂLﬁ]ﬂV]iﬁfﬂUﬂﬁﬁiW“ﬁW?u [IFIN]

[ 4 [V 1 y = o | [V
daadniazIaan ldvn MFH-1 Tagdsmsdanadiuladanin

_III.I.II(I MFH-1 Connected to US 1
Biomedical output on PS320

FOR USE WITH PSa20 M

MECHANICAL
FETAL HEART

Gel applied between
.& transducer and
— = mechanical heart

[ Ultrasound Transducer %
[ ]
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4 ] 1 o 09; (B a '
eldauaiauseudosudl Iiuianuagein MFH-1 arofyuihayoeun danina udaildaes

QU
E4

a1

452  msseudfisumsiudivesuagn  nsdeuifivunmsiiufivesagn TaeinTes FLUKE Ju
PS320 Fetal Simulator 1519214 11304 PS320 unusia Insuiausanalasiinies ps320 xadransadu lulfhumy
wlnsufaussna udrdsdayanaliiuniosians Sudveswagn tazniesszsenuussivdiveauagniiy
dmuaznsmludusiiiaveunies  msaeuiieudsil ainsaidfgyuenandainied FLUKE §u PS320
Fetal Simulator 1§adaduiludnedialdun mudeudeszninedunios FLUKE Ju PS320 figade TOCO i
AT R4 Fetal ivziimsdouiiion figaderia TOCO tipsnnita uin deszniunTewnazsRouazudasiu
Timieuiy Seliaunsaaeuiionldnnnies s ldfumieaitaen iy

in3esfiaansodeTaldiiaail

® Agilent 50 Series TOCO - External cable (Part#2462491)

® Corometrics TOCO - IUP cable (Part#2462519)

® HP/AG/PHILIPS IUP TOCO simulation cable (Part#2462528)

® Agilent 50 & 8040 Series TOCO - IUP cable (Part#2462528)

® HP (8040 Series) ext TOCO simulation cable (Part#2462543)

® Oxford IUP simulation cable (Part#2462570

® Corometrics TOCO - External cable (Part#2462469)

- _
BEA e aa bas e

U7 46 m3aenTesdoLiioy TOCO

4

4.6 M31¥auA303 FLUKE 3U PS320 Fetal Simulator
a 091} A o o Y o A d 1 Y A A 9 v
Aadunsestinesdaarandinuniesnsiaminlunsss aeao ECG  (811) uaza1oduq laun Fetal,
Fet/Mat, Maternal mMuansaizvounsodldgndes mwi lanaundidnedu

a a s A Y o A 9 a aA K Y 9 [
1. WadINBATod HH1909LUAAUIDI TUVDIUATOY lgnandszanm 2 7 WIIFHUUNYHAN

2. 1@enUSUINNNTPanTZAUUDY Fetal ECG rate 1AZUONNAYA, Maternal ECG rate HazlloNwaga, taon

52AUVEY TOCO Haztounage, nazlsuanudanuvestiie udinailju ENTER
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3. 1@enmitiaosdyn v natju MAIN 1ioiden FETAL ECG, MATERNAL ECG, UTERINE

ACTIVITY, FETAL PATTERNS, %38 AUXILIARY udanailu SUB tivetdeniadedesan 11 natlu

A P Ay Y 1 A o
SCROLL a9nA1NA9INIT lLﬁ’JﬂﬂL!ll ENTER 818U

! k4 r
4. mudwnsoasnaeumstinuveuniesldidue Taensnalju VIEW wagnaily VIEW €19 1iieg

aouzveunsoadaq 11

HN1YiE)
23130 ENTER  Tumséudumsidonsn msfaguaynsiinau niemsnaninemunida oz
sunaumssaesdyaai Fuegiligii
5. amuzizuaaaiumusnie TOCO=00 SV ﬁﬁﬂmﬂ&unﬂﬂ%ﬂﬁﬁ”luﬂﬂﬂu VIEW 92Uaa3e01ue
Suaae Tawdey Fait
TOCO=00 SV
MAT SENS. @ ImV
FET SENS. @ 1mV
US1=150 US2=NORM
FETHR=150 STATIC
MATERNAL HR=100
4.7 %umumiﬂﬁﬁ'ﬁammmﬁﬂu
4.6.1 M3A@UINYY Fetal Heart
1. #pa18 AC Adapter 1511111AF0 PS-320
2. WanTessandwndifiedouiion

Y z& =1
3. 11509 Warmup sz 15 w1

qUNn 4.7

4. @918 Y94 MFG-1 ( Mechanical fetal heart probe )91 U%84 US 1 U84 PS 320



5. moan1eafina Nauanusnasesdidyguiinaod MFH-1
6. 191 88198 asuuuSHUANIA

71800 Tvua  Fetal a3l g

TP ..ﬂ

8. 1APNAINND VBUATDI PS 320 (WONINATOUMNADING
9. 91UABATIMIA UV 19NMINNUAAILUNIIVOVDY 1ATDA Fetal Heart Monitor M1gURU
1 d‘ =
mdennaaol

10. ﬁ1ﬂ1iﬁ‘uﬁﬂWaﬂﬁﬁ@ﬂlﬁﬂﬂlﬂgﬂﬂaxﬂu AT N

a a A
z‘ﬂ‘ﬂ 4.9 UFAAINIADULNYVIATON

4.8 MIaRUNEY TOCO

1. #0d8 AC Adapter 1917UIAT 09 PS-320
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IS A o Y s A =
2. Wansoswan Ao o ungy

3. 1¥iA509 Warm up Yszana 15 Wi

4. 498 TOCO Y94 PS 3201101 Fetal J1%94%12 TOCO

s.i@on Tvua  TOCO awgili 11

6. [AONITAVUTITUAWAZANNUTIT YA IUVDUATEL PS 320 oM INAdoY
7. OIUMNUAAWUNITIV0UDY 1A Fetal Heart Monitor 1gUfUANADANATDY

8. m‘iﬁuﬁﬂwammamﬁﬂmﬂ?@m‘lumsw
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Data of Calibration
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(enmivineay FMT 0042)

Department ... e
SeCtion......ovvviviiiiiiiiiii e
Detail Fetal Monitor Model.....ccoooiiiiiiii
ManUFACTUIE. ... .ot e
Cal Date S/N e ID
NO e
Environment.......... °C Humidity........... % ] Analog O Digital
ReSOIUtION. ....eei
Fetal ECG static rate
uucC STD-1 STD-2 STD-3 STD-4 STD-5
120 120 121 119 120 120
150 150 150 149 150 150
180 181 180 180 181 180
210 210 210 210 210 209
BPM BPM
Maternal ECG static rate
uucC STD-1 STD-2 STD-3 STD-4 STD-5
60 60 60 60 60 60
80 80 80 80 80 80
120 120 120 120 120 120
BPM BPM
Togo
uuc STD-1 STD-2 STD-3 STD-4 STD-5
4 4.012 4.024 4.020 4.008 4.009
5 5.012 5.1008 5.014 5.009 5.016
mm.Hg mm.Hg
Calibration Standard Used
Manufacture Model S/N Cal date
fluke PS320
Calibrated by ........cooviiiiiiie Approved by......o.oiiiiii
(et ) (oo )




4.9 TuNNENUNAMITDUINYY
49.1  msmuamanyluuiveu

1 MUIUMAIUTEINIATFIU (Standard Deviation, SD)

1 2 —\2
NNYAT SD = Z(Xi — X)
in—li.
1:

2 Aurmanaw lundueuiansolsziiulddeada (Type A 3o U,)
SD 2839 UUC
1NGAI U, = ———
n
SD %84 Ref.
MINGAT u,= ————

=A2
n

492 MmNy Uy
1. fwasanny liudueunas§Ius I (Combined Standard Uncertainty)

NNGAT

_ 2 ) 2 2 2 2 2 2 2 2 2

2. fwnamnne luiueuveny (Expanded Uncertainty)

nngas Uy, = U k
U o C

M9eNIMIAIUINNIAT UC

1 ~ —_— 9
lumsmnunae X (Mean)fuzm”l@mﬂqm

X =(STD#1 + STD#2 + STD#3 + STD#4 + STD#5 ) / 5

X =(5.012+5.008+5.014+5.009+5.016 ) / 5

X = 25059/5 = 5011

m‘imﬂ'uﬁ'mmummgm ( Standard Deviation )

SD = V((STD#! - )7()2 +(STD#2 - X )Y+ (STD#3- 5()2+ (STD#4 - i)2+(STD#5 X Y/
(N-1)

SD = V(5.012 - 5.011) + (5.008 - 5.011)" +(5.014 - 5.011 )’ +(5.009 -5.011) +
(5.016-5.011)°) / (5-1)

SD = 0.003346

ANTBAVUNIATFIUVDIAUNTY ( Standard Deviation of Mean )

44
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1.6 = sp/Vn
1.6 = 0003346/ \s
12. 0 = 0.0014966 (A1 Uncertainty type A )
13. M3%1A1 Uncertainty
14. Meneq Tudetharzidlumauy@ues AUncertainty type B Suiel e Uncertainty
Sasto la)i
15. Repeatability ¥99mM53A0L 0.0014966 (“luﬂiﬁf:@uﬁaa&hqﬁuﬁmﬁqmim Repeatability
vinmsfauTasldfeya TOCO Rate Range 5 Unit mdnnaniludiedis fifimsmsia s
ﬂizq)
16. J5zanmA ANUAANEIALI899INNIS Drift Y94 Standard Fetal 1911/ 0.00018
17. luuaasnamsereuifioy Standard Mass seymany liunduenlumsia 0.00143 7 95% (k=2)
18. Jszanaa AnuAana1AiiesnInn158 1 Resolution IR 0.001
19. freg1amstszanamany liuiueulumsia
20. UC = V{(0.0014966)" +(0.0001039)" +(0.000715)" +(0.00057) }
21. UC =.0017569
22. UC fianwiiule 95% M1 K Wiy 2 = 0.0017569 x 2
23. UC = 0.0035138
oy uriaeaue Il m Probability | .. | o | UMW) |V, %30
uUUoU + distribution \
uc 1 Repeatability | 0.0014966 Normal 1.0 | 1.0 |0.0014966 4
Y9IMIIA
ucC 2 A1NNI1T Drift 0.00018 | Rectangular \/3 1.0 0.0001039 oC
V94 Standard
ucC 3 Standard Mass 0.00143 Normal 2 1.0 0.000715 oC
szymanm
v
ucC 4 ANURANAIA 0.001 Triangular V3 | 1.0 | 000057 oC
i$i9997n

Resolution




m Medical Engineering Division Cert. No.: C€52-11320-08811
w Department of Health Service Support Page i ol 1
Certificate of Calibration
Detail : FETAL MONITOR " Department - T-:owu1ma-‘:‘nm‘{-xﬂﬁ'1'lﬂn1_q‘lﬂu
Manufacture : TIGOGU Address -
Model : Section : manwa
Serial No. : Temperature © 23 + 2C Humidity : 50 +5% RH.
iD No. : UST-PHY-02 (3MHZ) Cal Date: 18-8.m.-2552 Appr. Date:
Fetal Heart rage ~ RangE UUC Setting STD Reading Error Uncertainty
BPM BEM EEM BPM BPM
60 60.000 60.000 0.000 0.579
70 70.000 70.000 0.000 0.578
90 90,000 90.000 0.000 0.579
Userine Activity (Toco) Range UUC Setting STD Reading Error Uncertainty
mmHg mmHg mmHg mmHg mmHg
5 5.000 5.000 0.000 0.816
5 6.000 6.000 0.000 0.816

The repored uncerainty is based on a standard uncertainty multiplied by a coverage factor

K = 2. Providing a level of confidence of approximarely 95%

Calibration Standard Used

Manufacture Model SN Cal date Cert No.
Metron QA-PT 2G 13516 29-W.4.-2550 STD-51-0704
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z‘ﬂ‘ﬁ 5.3 Bench-top Centrifuge
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3 1/ 5.9 Fiction Reduction System

SUPER-LITE® Aluminum (SLA) rotor & SUPER-LITE®Composite (SLC) rotor
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3 1/71 5.10 SUPER-LITE Aluminum (SLA) rotor & SUPER-LITE? Composite (SLC) rotor
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JUn 5.11 uaaunTeIiAnIS 1501 Hioki 3404

Measurement r / min:** (30.00 to 199.99)range to (20000 to 99990)range, 4 ranges, (at
range slow sampling mode) r / s:*? (0.5000 to 1.9999)range to (200.0 to
1600.0)range, 4 ranges (at slow sampling mode)
*1r / min = rotation per minute, *?r / s = rotation per second
Total: Total rotation counts from O to 599999
Period: Measure rotation pulses from 600 us to 2 sec.

Sampling Slow: 0.5 sec. to 2 sec., Fast: 0.1 sec. to 0.5 sec
period

Detection Distance of 50 mm(1.97 in) to 200 mm(7.87 in)
distance

Analog output 1 V DC at full-scale range output
Power supply R6P (AA) < 4 (continuous use of 16 hours) or AC Adapter (6 V, 300 mA)

Dimensions 2.44" x 7.09" x 1.50" (62 mm x 180 mm x 38 mm)
WxHxD
Weight 260 g (9.2 02)

3. anzaden 23+2°C, + 10%
A A Saq Y ~
4. !,ﬂ‘5’E]\ﬁJf‘JLla$Qﬂﬂimﬂi%iuﬂ?ﬁﬁ@ﬂlﬂﬂﬂ

4 [V I
- 1A503ANNIS 2501 (Tachometer)
- WIWNIVNIAN
- Temp-Humidity Meter

A A 1
- YAATDIUDYDN 1 YA
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(lenminingay HEM 012)

Data of Calibration

Detail HEMATOCRIT Model........

Cakbate! A

Environment......... C  Humidity...........
SPEED
uuc* STD-1 STD-2 STD-3
pm, pm. pm. pm
TIMER Resahuthon: fmr calieu e r e I
uuc* STD-1 5TD-2 STD-3
3
3
=
Minute Minute Minute Minute
* UUC Unit Under Calibration
Calibration Standard Used
Manufacture Model SIN Cal date
Sl D D e et e v T L e s P e ST e e

717 5.17 wamsuuunafunisasdiayamu
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Bl cal-2001, - [Add New Hematocrit : Hasu]

n | )

02-5.7.-51
23-5.7.-91

10 - wrszwd wFdsel v
9 - wrzussiae Una v
02 - wisdndng Funs v

RANGE 5TD-1 5TD-2 5TD-3 Mean Erar
12.000.0 11.380.00000 11,385.00000) 1138000000 11.331.66667 51833333

57D 57D-2 5TD-3 Mean Erar

238000 236000 3.39000 3.376E7 -0.376E7

5,32000 535000 533000 533333 0.3
e W

HIOKI 34047 0933333 M 14w.s51 NSTD-52-0965
50514000 340734 | 0750 MSTD-51-0701

717 5.18 uansuuunafunsasdayatullsunsy



]5*’;"‘% Medical Engineering Division Cert.No.: C52-10790-02521
ol Department of Health Service Support Page 1er1
Certificate of Calibration
Detail : HEMATOCRIT Department : lsowenuialanalse
Manufacture : APEL Address : Ywinam
Model : HC-702 Section : @iNN
Serial No. : 770078 Temperature : 23 + 2T Humidity : 50 +5% RH.
ID No. : HEM-@iniéin-001 Cal Date: 02-5.9.-2551 Appr. Date: 29-5.9.-2551
Snead UUC Setting STD Reading Eror Uncertainty Standard
: Minute Ipm m pm DM
12,000.000 11,381.667 618.333 3.458 +/- 1,200.
Timer  WUC Setting STD Reading Emor Uncertainty Standard
R Minute Minute Minute Minute Minute
3.000 3.377 -0.377 0.920 +/- 0.30
5.000 5333 -0.333 0.920 +/- 0.50
7.000 7.453 -0.453 0.920 +- 0.70

The reported uncertainty is based on a standard uncertainty multiplied by a coverage factor

K = 2, Providing a level of confidence of approximately 95%

Calibration Standard Used

Manufacture Model SN Cal date Cert No.
HIOKT 3404T 0933393 14-W.8.-2551 STD-52-0969
Seiko S051-4000 340734 07-5.,.-2550 STD-51-0701

Josewnfn - leunmbiedaiidienmaaudiog Dawdaslivhmsiielasiamudaunarmniney e swfmiuen

TS IRGE SNSRI MLaRRTuTin

Calibrationiby s i e Approved by : .......oineee
(wiessda Dunu) (weFndng Sumand )
i £
winhiiaavsaiing 6 Wwhaweszadiounng
Wnmva EnEvsidaand i, fuinosfaumd Wihnepuiamninnnis g wanr 1! i Toe st uae
Bowwdanlnmudiey ) 3 (wigadlami fivuiusadnungianmadimn nasi i

Medical Engineering Division 88/33 Satharanasuk 8 Rd. Ministry of Public Health , Nonthaburi Tel. 0-2951-0187 Ext. 1309 Fax.0-395 1-0186
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Zhe

5.8.1 WAMTALA AN 5 A7 NIRRT TR9LAAT Range
5.8.2 A1 Error laatinAn Range A4 aUfaaAN@AE

58.3 1szannAn UCA (Armonwliuiuaesnanisinainnisgusiansing

63



58.4 szannuAn UCB (A lduinaesszuliAseliannggin)

5.8.5 Combine A1 UCA fiu UCB

5.8.6 NIAUAAIAMNITANUINGINENILEA 95 %

mmﬁmﬁﬁmmlwﬁmLﬁ@ﬁmf;mmm&hﬂ

Speed

Timer

64

Range (rpm) UUC set STD-1 STD-2 STD-3 STD-4 STD-5
12,000 12,000 11,380 11,385 11,380 11,385 11,385

ime (Sec.) UUC set STD-1 STD-2 STD-3 STD-4 STD-5
5 300 299.980 299.970 300.000 299.980 299.990
10 600 600.020 599.990 600.030 599.970 600.030
15 900 900.060 900.010 900.020 900.020 900.010

ABNIFAUIUAINIALA LNBNITFIITURA

o msanamany luniveu

1.

AMUIUMAIUDBINIATFIU (Standard Deviation, SD)

1 < =\2
NYAT SD = Z(Xi - X)
in—li.

NNGAT

NNGAT

e msmuamanyluuiueu

1.

_ 2 2 2 2 2 2 2 2 2 2 2

NNGAT

0]

=Al

=A2

1=1
° ' ' A a ) aa A
ﬂ’luamﬂ’]ﬂ’g'lllllillluuau‘ﬂﬁ’lnqiﬂﬂigluuqﬂﬂjﬂﬁﬂ@] (Type A 139 UA)

SD 288 UUC

Vn

SD 284 Ref.

NG

fMuraA1nu liudueuIAT§IUT I (Combined Standard Uncertainty)




2. Mwnumnu linuueuvens (Expanded Uncertainty)

nngas Uy, = U k
U ( C

A20813MIMMINIIA UC
11191 Time N 1durmaunae

(299.98+299.97+300.00+299.98+299.99) / 5 = 299.984 Sec

11AN Error
Error = Standard Value — Mean Measure

299.984 - 300

-0.016 Sec
600.008 - 600 = 0.008 Sec

900.024 - 900 0.026 Sec

1sza1niAn UCA

UCA = SD (annsguinaeddaya) / i/ N
(300 Sec) SD = 0.05987 Sec

szainnuAl UCB (AnannnlduiugesssutiaTeiionimns i)

A1 UCB mlsanniisnasalilil
\ Aa o A A ~
- A1 UCT AillenniuiAsesienInsgInIsasLiiay

- A1 uc2 Aldunann Resolution
- #1 UCS Aldunannuvasiu
5.7.4.1 fvualdiAn UCT Rlmuniuwiesiie ewinfu 0.002 Sec
A1 UC1 eff = 0.002/2 = 0.001 Sec

A1 UC2 16ann Resolution LAgesdafignasuiiay Wiy 0.001 Sec Display Lu Digital

AN UC2eff = 0.001/2/ ) 3 = 0.00028 Sec
Combine A1 UCA fiu UCB

Combine UC = ,/ UCA® + UCB1 °+ UCB2 *

2

- / 0.01197 2+ 0.001 2+ 0.00028
(300 Sec) = 0.01201 Sec

UC Combine NANAMEITAXW 95 %

(300 Sec) = 0.01201 Sec = 0.01201 X2 = 0.02402 Sec
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