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1. Introduction

The IP-300.3 Pressure Calibrators, produced by Elomed Industry and Commerce, is
a device designed to measure the pressure carried out by gases in a rate of 0 to 300
mmHg. The equipment also comprises of sensors that allow it to obtain relative air
humidity and room temperature, exerting the role of a thermohygrometer®. These two
physical measures are needed to manufacture pressure gauge reports, except for certain
limits, they alter the measured values in a significant way.

Before using the equipment, read this manual carefully to assure its perfect working.
This manual just refers to the pressure gauge in operations which are not being used with
a computer, and the program that accompanies the pressure gauge, named Calibwin
version 2.1. For this case, read the user’s specific manual of the program.

2. Use
The pressure gauge can be used in two different ways:
1. As a Pressure Calibrator, with specific routine for sphygmomanometer gauging
(devices to measure blood pressure);

2. As a gas pressure meter up to the limit of 300 mmHg, informing the value of the
measured pressure on the display.

3. Pressure Gauge

3.1 Parts that comprise pressure gauge

a) Pressure gauge device in its front side comprises of: (a) a keyboard for data input,
(b) an alphanumeric display of 2 lines x 16 characters, and (c) a light indicator (led)
that signalizes that the pressure gauge is on (Figure 1).

000
_ < L0000 Heyqud far
| Alphanumenc display G000 data input
ecoe
Lead which indicates the 88 e
“procedure outset” e

Figure 1 Pressure gauge with details of the alphanumeric display, keyboard for data input and led
functioning signalizer

b) The data input keyboard presents some functions (Figure 2). These functions will be
explained in details in this manual.

! Thermohygrometer — it is an instrument designated to measure temperature and air humidity or a gas.
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Figure 2 Key functions of the pressure gauge

¢) In the back side of the pressure gauge, the connector of the communication cable
(serial or USB communication), the connector of power source, the pressure power
cable, the output pressure circuit, and the key On/Off are found, according to Figure

3
Place "On” the key |
On/Off

Plug tha
POWET SOUMGE

Plug the serial
communication
cabla

Connecl we manamiets
| in the pressure circuit

Figure 3 View of the back side of the pressure gauge and description of the parts

d) Pressure paddle (Figure 4): the pressure injector that consists of the gauge has the
objective of introducing or removing air from the pressure circuit where the
manometer to be gauged is on.
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key of procedures
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Figure 4 Pressure paddle

Bution to reduce
pressure quickly in the
sphygmomanameter
manameter

Key of procadures
confirmaton

e) Computer program: denominated “Calibwin”, version 2.1 which makes the register

of all gauges and the issue of printed reports possible.
| f) Communication cable (Figure 5)
g) Power source (Figure 6)
h) Case for transportation

Figure 5 Serial communication cable Figure 6 Power source

4. \Pressure gauge for the use in sphygmomanometers

<+---—"1 Formatados: Marcadores e
numeragéo

{ [D1] Comentario:

4.1 Norms for sphygmomanometers gauge

The methodology for gauge development of the program and the procedures
adopted for sphygmomanometer gauging took the Inmetro directives into consideration.

Inmetro, through the Directive n° 153, of August 12, 2005, approved the
Metrological Technical Regulation which establishes the conditions that must satisfy the

mechanical sphygmomanometers.
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Regarding the sphygmomanometers that are being used, this directive determines
that they will continue to be used, since they are according to the maximum errors allowed,
that at the increasing or decreasing pressure, in any point, is of 3 mmHg, and at a
maximum hysteresis of 4 mmHg, in any point. Furthermore, all the devices, new or being
used, must be checked from time to time every year. For the verification of the
sphygmomanometer aneroid manometer, it is verified the correspondence of values
between both “manometers” (in this case, the sphygmomanometer manometer and the
pressure gauge) from the maximum scale up to 300 mmHg, and the magnitude of the
difference in value correspondence, measured in mmHg, in each one of the levels. The
aneroid manometers are considered gauged when the differences were inferior to *
3mmHg, which corresponds to 1% of the total scale.

The accomplishment of periodical verification and gauging is that it will assure the
sphygmomanometers being used are in accordance with the allowed errors and, therefore,
present trustworthy measures.

4.2 Procedure of sphygmomanometer gauging using the pressure gauge

The pressure gauge can be used to accomplish the sphygmomanometer gauge with
or without the use of a computer such as IBM PC. When used without the aid of a
computer, the pressure gauge can be calibrated in field, keeping in its memory up to 16
registers (each one composed of 3 ascent and descent cycles, totalizing 30 checks). After
carrying out the calibration in field, the data must be transferred to a computer (by means
of a communication cable) and, making use of Software Calibwin 2.1, supplied with the
equipment, it is possible to achieve all necessary calculus and report printings.

In short, the technician who will be accomplish the calibration must connect the
manometer to be gauged in the pressure circuit of the pressure gauge, activate the quick
pressure elevation key to start the procedure, activate the key “gauge” (that can be found
in the gauge keyboard) and activate pressure in the sphygmomanometer manometer up to
the indicated value on the display, confirm the procedure typing ok, increase the pressure
again to the next value indicated on the display (up to the next maximum value indicated,
then, the inverse manner is carried out — descent value), repeating the procedure
successively. At the end, activate key “register” to record the values obtained in the
procedure.

The meticulous steps for the procedure are described below. This procedure of
ascent and descent of the pressure value will be accomplished for three times, according
to the recommendation of the Inmetro Directive, for the achievement of the necessary
calculus.

4.3 Gauging sphygmomanometers
To accomplish gauging of a manometer, the next steps below must be followed:

1. Verify the local feeding tension;
2. Select the feeding tension on the back side of the gauge;
3. Plug the power source in the pressure gauge (Figure 7);
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Place "On" the key
On/Off |

Connec the manameber

Plug the | in the pressure circuit

[T SOUTCE

Figure 7 Cable connections

4. Connect the pressure output hose of the gauge in the pressure circuit according to
Figure 8;

Manometer conected io
the pressure gauge

Figure 8 Manometer Connection in the pressure circuit

5. Switch on the key On/Off; | Formetadecs: Waradors o
6. Push the paddle button << until the led “procedure outset” of the gauge front panel is
on;
Euticn stan
the proceduina

Led which indicates (he
“procecure: outset”

Figure 9 Detail of the button to be powered to start the gauging and signalization led of the "procedure outset"
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7. The time, the date, the relative air humidity value and room temperature will appear on
the display;

8. Activate the key GAUGE;

Ky CONFIRM (0]
B ORI pracade

=T

Figure 10 Detail of the keyboard

9. Activate the pressure increase button (>>) on the pressure paddle until the
sphygmomanometer manometer reaches 20 mmHg;

Pressure decreasing
activation buttans

Pressure increasing
activation buttons

Kew of procedures
confirmaticn

Figure 11 Pressure activation buttons

10. Activate the key OK (checking the operation);

11.The value of the next pressure that must be applied in the manometer will appear On*”"”'{Formataidos: Marcadores e
the display; numerag&o

12.This procedure will be carried out for the pressures of 80, 140, 200, and 260 mm Hg;

13.When the button OK is activated, after being “reached” the value of 260 mmHg, it will
appear the real values of measured pressure of the sphygmomanometer in the
determined pressures on the display;

14.The procedure must be repeated to the same values downward, in other words, the
measures will be obtained for the value of 200, 140, 80, and 20 mmHg;

15.This ascent and descent procedure is repeated for three times (three cycles);
16. After the achievement of the three cycles, the data obtained can be registered;
17.Press the key RECORD (to register the obtained data);

18.The following message will appear on the display:
R nd 1 S0
19. Type a number of OS to register the data; "~ Mamtar
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20.1t will appear on the screen| as = xx

Cog 7

21.The manometer code must be typed
22.Push the key OK of the gauge keyboard;

23. It will appear on the screen

Hec Ok

24.The gauge procedure is finalized.

Este procedimento podera ser visualizado no Fluxograma apresentado na Figura 12.

Turn

14-10

the pressure gauge

Jann

291403 | Initial

UR=632 T=254C Dispta}r"_

After & complete cycles of the charge and
discharge of the pressure,the equipment it
returns for initial display being apt 1o execute
the recording of the calbration register

With aid of —
the manual
injecior io Anerdide: 20 mmHg
apgly the E]
pressiures {1 i, @
requesied o : i
be calibrated 4 W7
manamster,
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y
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22 R3 141 {a.

Absolutas values of pressure
of change cycle

Figure 12 Flowchart for sphygmomanometer gauging
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P i =
4.4 Cancelling operations To effect a complete™
calibration of the /)

—__Mmanometer _—~

Any procedure can ncelled by typing the key
CANCELL of the keyboard.

4.5 Recording accomplished gauging

After achieving a complete gauging, the equipment
returns to the initial screen, enabling the register for
recording (as mentioned in item 4.3): Q Types the numbar of 05

of fhe manometer
1. Push the key RECORD of the gauge keyboard,;
2. The following message will appear on the display:

1410 231903 | |nitial
UR=B32 T=254C |Display

h 4

sra.car Ds E
Wumaro 7 |
——

Recarnd tha S0 - A
Peimiber Typat Lhie coda regiskansd
cacasine of the manomeder
3. Type a number of SO to register the data; W
. 05=06
4. 1t will appear on the screen:| os=xx cod: 7 ['_3][5]
Cod 7 4

5. The manometer code must be typed;
6. Push the type OK of the gauge keyboard;

7. ltwill appear on the screen:f . ..

Figure 13 Flowchart for
recording gauge registers

8. Push the Key OK.
Figure 13 presents the recording procedure.

Note:

1. If the key “Record” is pushed before a gauging has been accomplished, the diSp|ay*'”””{Formatados: Marcadores e }
will present the message “Empty Buffer” followed by the message “Cancelled numeragao
Recording”.

2. When recording more than one manometer code for the same Service Order number
(SO), the equipment sends a warning message on the display “SO already exists”.
When confirming (the key OK), the code of this manometer will be recorded in SO.

3. If the manometers have not been registered yet in Calibwin 2.1 program, when«————'—'{ Formatados: Marcadores e J
passing data to the computer, an error will occur. See more details in the program numeragao
manual.

4.6 Listing accomplished recordings

To visualize the pressure gauge registers on the pressure gauge displays already
done and recorded, follow the steps below: @
1. Push the key LIST of the gauge keyboard,; ,_?-;
2. The number of a registered SO, the manometer of this SO and the gauge number will
appear (1, 2 or 3, because three cycles in each SO are carried out);

3. If the SO that appears on the display is needed, push the key OK;

4. The OS number, the time, and the date will appear on the display that the gauging was
accomplished;

11
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5. Press the key OK to show on the display data related to the first cycle of the gauge
register;

6. Push the key OK again to list the second cycle;
7. Push the key OK to list the third cycle;

8. Push the key OK to verify temperature and air relative humidity, and relative humidity of< - {Formatados: Marcadores e

the environment at the gauge date; numerago
9. Push the key OK to return to the initial screen;

10.When the SO listed is not the desired one, keep pushing the key LIST until the SO
desired appears (when pushing the key LIST, all stored gauges are being listed in the
equipment memory);

11. At the end of the registers, return to the initial screen;
Figure 14 presents the flowchart of this procedure.

Torecord
effected calibration
—— — Continues o list akl the cadbrations
| atored in the memary of the equipment
= : T e eenclirng of the regisbers i returns
1440 230103 | [nitial < o
UR=632 T=254C Di5p|a"r

- Lists the calbration effected
i e ach code of ranameler
= of each 05
\ 4 . ,
[ 08=06 0806 H 0S=07 |
Cid=00) caib 1 ) Chd=00) calin.2 Gl =00 ek 1
= = =]

Hum 05=06
1500 2311002

Temp, = 254°C
Urniclade = 83, 2%

Altar 3 complete cycles

Figure 14 Flowchart to list stored registers in the equipment memory

4.7 Deleting the memory
To eliminate the memory gauge registers, pd as follows:

Push the key DELETE of the gauge keyboard; B ..

The following message will appear on the display: “Delete all memory”;
Push the key OK when it is desired to delete all stored data in the gauge;
The following message will appear on the display: @ted memory”;

ok wbhE

To give up the procedure, push the key CANCEL.

12
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A diagram of the procedure can be seen in
Figure 15.

1490 2303 | Initial
UR=632 T=25.4C | Display

4.8 Transfering data to the computer
To transfer the data from the pressure

gauge to the computer, follow the steps below: Apagar toda
a mamdra?

1. Connect the pressure gauge to the socket, il

choosing the suitable tension; Eﬂ
Bl L —— ) Cancelled operation,

2. Connect the pressure gauge to the -mmgirtemeﬂ‘:ﬁ&nm
communication cable (serial cable standard W s Retturn 1o initial display
RS-232 with the serial adapter/USB). Then i
connect the cable to a connector on the
computer (input USB);

. . All tha register are delatads
3. Carry out the Calibwin 2.1 program: Reeturn ba initial dsplay

a. a Gotothe co'mmunication menu, Figure 15 Flowchart to delete memory
b. Select the subitem connect; registers
c. Select the subitem import data;
d. The program will capture all stored

registers in the pressure gauge.
For further information, check the user's manual of the program.

NOTE: Before transferring the data from the pressure gauge to the computer, it is
necessary to register the manometers which have their gauges stored in the program. The
manual of the program informs how to register the manometers.

Plug the serial
commumication
cable

Figure 16 Connection with the computer through the serial port.
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4.9 Adjusting date gnd time | o ’_Prass - heY__“'““\
When there is a necessity of adjusting date .

and time, proceed as follows: s _,/
1. Pressthe key ADJUST DATE/TIME @ DT I rr‘} e { Formatados: Marcadores e
of the gauge keyboard; L9a0) numeragdo

2. The following question will appear on the display:
“Type the time”;

-

Type minutes
-~

o)

3. Type the time using the gauge numerical
keyboard (two digits);

a

'

4. After typing the time, the following question will

appear on the display: "Type the min.”; Thoe doy

DO

r—

5. Type the minutes (two digits);

g

6. After typing them, the following question will
appear on the display: “Type Day of the month”;

7. Type the day of the month (two digits); =
8. | will appear on the display: “Type the month”;

r}-;ﬂ ruarth

Lo

9. Type th th ==
. Type the month; r-va
LD][__DJ

10.1t will appear on the display “Type the year”;

:

11.Confirm the new date and time, pressing the key e
Qs new

OK; datah Rediem fo the
_ . . B [ s
12.The described procedure is represented in the [,,

flowchart of Figure 20.
Figure 17 Flowchart to adjust date and
time

4.10 Adjusting pressure gauge

On the same manner that the sphygmomanometer manometer must be gauged and
adjusted from time to time, the pressure gauge must be calibrated and adjusted in order to
assure that it is providing the appropriate values.

The pressure gauge presents some functions to make some adjustments. The
adjusting procedures of gain error and of zero adjustment are described as follows.

4.10.1 Gain error

CAUTION: This procedure must only be carried out by using a standard equipment
of pressure gauged and with uncertainty measurement inferior to the pressure gauge. If
this warning is not fulfilled, the equipment may be unable to be used or damaged.
Normally, this procedure is carried out by a Gauge Laboratory of Low Pressures,
associated to RBC.

For carrying out the adjustment, assemble the pressure circuit involving the
standard equipment and the pressure gauge (IP-300.3). Inject the pressures requested by
the pressure gauge, based on the standard equipment.

In order to obtain more security, this procedure is protected by the password 972.

14
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The procedure to error gain:
Tur n “on” tha pressuna

1. Turn on the pressure gauge pressing the key ﬂ*‘;'s:a;k:;““ %
ADJUST GAIN eﬁ N e esessors /

2. Type the password (972); =88 e g o HS;,”;;?;‘;"S Marcadores e

3. The following message will appear on the
display: “Gain adjust”;

4. Type the key OK;

5. The following message will appear on the
display: “Adjust of 100 mmHg”;

Zerg adust

vaue 00 [BJ

Apply the requestad
prassune o the eguipment

Adjust of 100mmg

Value 100,0 E_K._]

7. Type the key OK; Figure 18 Flowchart to adjust gain error
of the pressure gauge

Raturm o the

6. Apply the requested pressure to the equipment it lspi

with the other standard pressure equipment;

8. It will return to main screen;

Note: To achieve the comparison between the pressure gauge and a Standard*""'”{Formataidos: Marcadores e
equipment, turn on the gauge pressing the key “Meter Mode”, then the instrument will numeragao

present the pressure values related to it on the display.

4.10.2 Zero error

CAUTION: To accomplish this procedure, the pressure sensor of the pressure
gauge must be free, without any obstructions, that is, only when in contact with air.

The procedure for gain error: ("’-.Em “on" the ™,

. pressure gaugs A
1. Switch on the pressure gauge; E &
2. Press the key ADJUST ZERO;

F
3. The following message will appear on the “::i; %
display: “Zero adjust ”;

4. Type the key OK;

5. It will return to the main screen; Dispay shows.
“"Ajuste de zero

\

F

Note: To accomplish the pressure gauge
with a standard equipment, turn on the gauge with Prass S
the screen in “Meter Mode” pressed. This way the hekey Bl — initial dispiay
instrument will present the pressure values applied —_—
to it on the display.

-

Figure 19 Flowchart for Error Adjustment
of Zero of the Pressure Gauge

4.11 Quick Guide

The following presents a quick figure of the pressure gauge operations for using in
field, that is, without being connected to the computer.

15
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14-10 2anna

UR=632 T=254C
Ansrtde; 20 mmHg Gr_avar os 05=06
Wamera 7
@ 80mmHg Canmied opamlion
140mmHg — . )
Murn 05=06
200mmHg [ UIE'] 15:00 23011403
!
[k O T 8
D y 25 263
085 =08 Mamdria apagada
2 B 14 e Apls 3 ciclos
202 263 u !mmplnl.ua
Temp. = 25.4%C
@ Limidade = 83 2% S
(o]
05=06
200mmHg Cod=00 caln? €
@ 140mmHg Gm@ @
H0mmHg DK_- R, S—
o
@ Cod=00 cafib.1
E Ligl all acurmenos '-
L
263 2025 141 Afer § compleles cyties >
83 2
Figure 20 Quick guide of the gauge basic operations
16
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5. Pressure Gauge as a pressure meter

The pressure gauge can be used as a gas
pressure meter up to the limit of 300 mmHg,
informing the measured pressure value on the
display. In order to enter this operation mode
press the key meter mode.

0000
»POQ00

L
)
%
=

0000

| Touse the gauge
a5 2 GAS METER = L"'m'
5 METE =\ ¢
prema oy 2' -ull- TAN AT
| METER MODE Ll e ok

6. Precautions

The manometers gauging for measuring blood pressures is an attribution of the« {Formatados: Marcadores e
Inmetro, according to the Brazilian legislation. For this reason, this equipment must be numeragao

used by fixing services of these manometers and then, the owner must send the
manometer to nearest Inmetro agency to gauge and add stamp with the indication of the
validity year of this verification.

Incorporated into the pressure gauge there is a pressure injector. This injector can
inject pressure above 300 mmHg. The manometers of measuring blood pressure can
receive pressures of up to 300 mmHg, as well as the gauge electronic sensor. For this
reason, the operator must be careful in order not to exceed the value of 300 mmHg, under
the risk of damaging the equipment. The same way, care is necessary in order not to fulfill
a pressure below 0 mmHg (zero mmHg). The equipment will beep every time these
conditions are exceeded.

7. Technical specifications

Technical specifications of the pressure gauge Value
Pressure
Measurement line 0 a 300 mmHg
Uncertainty of measurement + 0,05 %
Increase 0,1 mmHg
Temperature
Measurement line 1°C a 50°C
Uncertainty of measurement +1°C
Feeding tension
Tension 110V/220V
Umidade Relativa do Ar
Measurement line 10% a 95%
Uncertainty of measurement + 5% de umidade relativa
Increase 0,5%
Energy consumption
Power 4,50W
Mechanical data
Approximate mass 2,2 kg
Dimensions 26cm x 23cm x 12cm
Reading storage
Memory capacity Calibracdo em 16 mandmetros

17

PDF created with FinePrint pdfFactory Pro trial version http://www.pdffactory.com



http://www.pdffactory.com

8. Warranty

Term of Warranty
This equipment has Elomed Industry and Commerce warranty, against manufacturing
fault, during 180 days (90 legal days and 90 additional days) from the issued date from the
receipt. The warranty comprises of a substitution of components and/or faulty goods since
it is properly noticed that it was a manufacturing fault.
Elomed has the right to alter the general, technical and aesthetics features of its
equipments, as well as to remove market models without any previous notice.
The warranty does not cover expenses on transportation and on technician dislocations.
The warranty does not apply to the following:
Fall, improper use, nature phenomena, deficient facilities, seal rupture without any
appropriate register, alteration of the series number, damaged parts as a consequence of
transportation accidents, equipment adulteration and of its belongings.

Customer’s name:

Address: City:
State: Contry: Zip Code: Telephone:
Product: Installation date: / /

Salesman’s name:

ELOMED Ind. e Com. de Equipamentos Eletrénicos LTDA
Av. Sete de Setembro, n° 99, Sala 4 — Centro.

99.010-120 - Passo Fundo — RS — Brazil

Phone / Fax: (54) 3327-1661

EL D M E D.J Home page: www.elomed.com.br

E-mail: vendas@elomed.com.br
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