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AsraCurveAudiometer UserGuide
© 2018 GM Instruments Limited

Reproduction, transferistribution, or storage of part or all of the contents in this document in any
form without the prior written permssion of GMInstruments Limited is praibited.

Asra Curve is a trademark of GM Instruments Limited. Other product and company names
mentioned herein may be trademarks or trade names of their respective owners.

GM Instruments Limited reserves the right neake changs andimprovements to anyproducts
described in this document without prior written notice.

Under no circumstance shall GM Instruments be responsible for the loss of any data or income or
any special, incidental, consequential, or indirect @éges howsoeer caised.

The contents b KA ad R20dzySyid INBE LINRPZJARSR WIa AaQd ¢
warranties of any kind, either expressed or implied, including but not limited to, the implied
warranties of merchantability and fitnessrf@a particdar pupose, are made in tation to the
accuracy reliability, or contents of this document. GM Instruments Limited reserves the right to
revise this document or withdraw it at any time without prior notice.
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Warranty

This warranty is extendkto the original purchaser of the audmeter by GM Instruments Ltd,
through approved Distributors or through GM Instruments Ltd, and covers defects in materials of
workmanship for a period of 1 year from the date of delivery to the original purchaser.

Defects will ke corected at no cost to tlie purchaser within the first year, except for shipping
charges to and from the point of service. This warranty does not apply to those parts that are
subject to normal wear and tear, such as cords, ear cushions eadbhands. Reglacedle parts
which may @teriorate with use will be supplied at a reasonable cost.

The manufacturers warranty is void if the audiometer is repaired by persons other than GM
Instruments Ltd or an approved Distributor.

The terms of this waanty do notaffectyour statutory righs.
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1. ASRACurveAudiometer mportant Safety Information

Read this Operating Manual before attempting to use the Instrument.

Warnings
This Instrument is for indoor use only amghould only be used as describedthis mamal.

The system must notebused in the presence of flammable gases or in an environment, which is
susceptible to explosions. (Beware of gewy,dust,and anaesthetic gasgs

This unitis powered by thanains adaptor supplied and is spedifias part ofthe equipment.lt is
advisdle not to touch the patient while using the equipment.

The equipment should be positioned in such a way that it can béyedisconnected from the mains
supply. The operation of the system can be safely terminatedwitchingoff or removing the mains

plug.

If your desktop PC or printer does not have a power supply approved for a patient environment,
then an isolation tran®rmer, which is incompliance with BS EN 606&hould be used to power

the PC, printerand the ASRACuve. You must use the isdian transformer to ensure that the ASRA
Curveis in compliance with BS EN 60601.

Applied Parts. The Applied Paare the headset and the response button.

CAUTIONS
Federal (USA) law restricts this devioesaleby o on the order of a physiam.
The use of the ASRBurvenear to sources of electromagnetic radiation, such as mobile phones,

radio transmitters, xay equipment etc, may prevent it from functioning correctlfxppendix 1
provides guidance othe Electomagnetic environment in whicko operate the instrument.

This isa medical instrument, which has an electrical classification of Qldspe B and a Mecal
Devie Directive classification of Clats |

A Clas$l Type B device categorisaii is use to describe an instrumenwhich: -

a) Hectrical equipment in which protection against electric shock does not rely

on BASIC INSULATIONyobut n which additional safety precautionsach as DOUBLE
INSULATION &®REINFORCED INSULATI®dravided, there being no povision br protective

earthing or reliance upon installation conditioasd

b) Applied parts offer protection to the subject against electrical shock and in the event of a single
fault condition arising, leakage current will imited to lessthan 0.5 mA.
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Any incident which results in actual or potential injury death to a subject Wwile using the ASRA
Curveshould be immediately communicated to GM Instruments at the address below.

The ASRAEurveshould only be connected totloer mairs powered devices such as compets and
printers, which comply with EN 60980and we also advise the use of a separating transformer.
Unless computers and printers built to EN 60950 are used, patient safety might be compromised.

Nonmedical equpment sud ascomputers and printers shad be kept out of reach of subjects
being tested as such equipment does not comply with medical safety standards. Refer to clause 16
of EN 606041:2006 to ensure compliance.

If the PC is allowed to go in to slesmde, the USBinterface is powered downihen brought out of
sleep mode, the PC does notirgtialise the USB interface, aitds effectively not present. A solution is
to remove the USB connection at the PC or instrument side themnreect. That may be sfficient, but

if not, saveany resultsclose down the instrument softwarand restart it

Servicing can only be carried out by GMI approved and authorised
personnel. No modifications are allowed.

2. Technical Specification

Factorytrained persomel or engneers familiar wth the standard EN 60601 can only undertake
servicing of theASRACurve Audiometer. Circuit diagrams will be made available to competent
persons on request.

Medical CE The CE mark indicates that the deviceatsethe requiement of Aanex V & VII of
Mark the Medical Device Directive 94/42/EEC. Approval of the Quality System is made
by BSiwhose notified body number 8797
Standards Safety BS EN 60601 Clas® Type B applieparts
EMC BS EN060%1-2
Audiometea BS EN 60648, Typed
Categorisation UK &lrelandH&SE
Operation Temperature 15°C to35°C

Environment RelativeHumidity 30% t090%
AmbientPressure 98kPa tol04kPa

Warm uptime 5 Minutes

Transport& Storage -40°Cto +60°C

Storage &Transport
Relative Humidity 30% t090%

Supply Power SuppliedPSU Use only specified PSEP15US09
LineVoltage 100V to 240 V at 560 Hz
Consumption 12.6W

Tone Type Toneswitching AutomaticMode
-TonePresentation

-Tone Interruption
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ToneSwitching
-pulsed

ManualMode

Response Requied during TONE or as set by the user from the
Options menu
Frequency Discrete 125Hz (75dB),250Hz (90dB),500Hz (120dB), 750Hz
Range Frequencies and (120dB),1KHz(120dB),1.5KHz(120dB),2KHz(120dB),
Maximum 3KH#£120dB),4kH4(20dB),
Outputs 6KH(110db),8KHz(DHB),
Accuracy +0.1%
Total +1.0%
Harmonic
TestType Auto Hughson Westlake
Threshold
Intensity Range -10 dB to+120dB
Accuracy +1.0%
Rate ofChange 40 msecs
Duty Cycle Continuous
Intensity Limit To have tones presited at 100dB or abovehen a
positive response from theperator isrequired
Headset Earphones, TDH3® *(100hm impedance)wvith MX41/AR Cushions and
Cushions Audio AmplivoxAO22Audio cups
Mechanical Dimensions 22x23x4 cm
Weight 1Kg
Calibration Freaquengy Annual calibréion required byManufactureror Manufacturer
approvedprovider
Method ISO 8253 Calibration undertaken using Referenced
Transducers and Acoustic Coupiesee calibration certificate
EMC Effects Please refer to page®t to 38 of this manual(Appendix 1)
Seavice Life Safety and The service life of the ASRA Curve has lesatuated to be 10
Performance years from the date of manufacture.

Additional Technicalnformation (relative to EN 60604L:2006)is also provided in Appendix 2
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3. Table of symbols used

The following symbolsppear on the ASRBurveor the mains adaptor

Symbol Meaning Socket Type Location Connected Part
Refer to Instruction USB Type B Instrument Back Computer (Via
Manual Panel USB Port)
ISO 7010-M002
2.5mm DC Jack Instrument Back Mains AC/DC
Socket Panel Adaptor
VEP15US09*
Type B Jack Plug Instrument Back Right and Left
e Applied Parts Panel Input Socket
IEC 60417- 5840
x Response Button *
Direct Current Mains Adaptor
IEC 60417 - 5931 _ AC/DC VEP15US09 *

For connectedparts marked * only connect the accessories suged with the
instrument. These partshave been tested for use with the instrument for
compliance to standards IEC 606Qland IEC 60601-2.

Symbols used on labelling and packaging

Symbol Meaning Location
Manufacturer Instrument Label
I ISO 7000-3082
Serial Number Instrument Label
s N ISO 7000-2498
Consult Instructions for Use Instrument Label
©
| ISO 7000-1641
c € Council Decision 93/465/EC. Annex B(d Instrument Label
0000
Date of Manifacture Instrumert Label
WherezzzZ: D nuf r
7777 ere ate danufadure
ISO700-2497
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Temperature_imit

ISO7000632

Instrument Shipper
Packaging

HumidityLimitation

ISO700e2620

Instrument Shipper
Packaging

Atmospheric Pressure limitation

ISO700e2621

Instrument Shippe
Packaging

A
!

Mandatory Actio Sign

ISO 7016M001

Operating Manual

EC [REP

Authorized Representaitve in the European
Comnunity

InstrumentShipper

Address and @ntact Details:

MANUFACTURED BY:

GM Instruments Ltd

Block 1Annickbank Innovation Campus
Annick Road

Irvine

KALL 4LF

UK

TEL: +44 (0)1294 554664
BEMAIL:enquiries@grinstrumentscom
WEBSTE www.gnminstruments.com
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4. Introduction

The ASRAEurveAudiometer is a medical device used to screen subjects for noise induced hearing
loss.

It is intended that the ASRACurvewill be usedaspart of a hearingscresningprogramin industrial
and corporate environments.The hearing screeningwill measurethe hearingthreshold of a test
subjectand indicate the need for further clinical agals andreatment. TheASRACurveis a stand
alone produtandis not intendel to be used wth other medicablevices.

The operator of the ASRBurveis expected, as a minimum, to be a competent pers&bompetent
personshave completedcourseswith syllab determined by the British Societyof Audiology.These
courses familiarise trem with audiobgy, the methods of pedrming hearing testing and how to
operateand maintainaudiometers.Other usersmay be more skilled expertsin audiology,suchas
Occupatiomal Health rurses andaudologists.

Thesubject,uponwhomthe hearingtestingis performed,is expectedto be an employeeworkingin
highy 2 A4S Sy @ANRBYYSyiGa o0SAy3a AONBSYySR Ay fAYS
on noiseat work or being routinely seceened asa part of a workplace health progmme.
Subsequentlytheycomefrom all walks of life anére of workingage.

TheASRACurveaudiometeris expectedto be usedin an environmentsuitablefor the conductionof
hearingtesting. Mos likely aquiet office a a roam fitted out with a hearingestbooth.

The pocess followshe British Society oAudiology approved procedurefr the determination of
Pure Tone thresholds, using the Hughstiestlake techniqueTheheadphonegest on the outside
of the headof the test subjectand shalltransfer sound energyto the subjectby air conduction.The
subgctholdsthe remote switchand pressest whentonesare heard.

Once thresholds have been determined for both earssabected frequenciesand the age and

gender of the subject being tested has beeninput, the audigram is categased according to the
Health & Safety Executive categorisatisnheme.
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5. Installation

5.1 ASRACurveProgram Installation

NB Do not connect Asra to the P@tu all pragram software and USB driver software instaiia
has been completd.

SOFTWAR®Vindows 10 and earlier)

If your PC is password protected and/or network connected, you should log on with administrator
rights prior to loading the software.

The Asra softwre and USB idvers are supplied on BSB driveand can be installd by insertinghe
USB drive into theomputer, navigating to it, and right clicking on the fdsraEXE and Run as
administrator.

The Asra files will be unpacked and itistéh on theC dive in afolder called ASRBurve

If necesary,the files can b transferredto a network drive.

Careshould be taken in installations where a number of users have their own, ltmensure that
the two Asra programs are available to allevimay need taisethem.

2 KSYy LINE YLIi SR alswethe Bolibwing dpriogar froinanumkfiown publisher to make
changes to thiscomput® = Of A 0] &Sa FyR O2yiGAydzsSo

In the setup window, follow the instructions on screen to the next step.

The default drectory for the program is in GProgram files (x88ARACurve check and clickext to
proceed to the next step.

For correct operation, the drivers should be installed before connecting the audiometer to the

computer.

Select Destination Location
Where should ASRA Curve be installed?

J Setup will install ASRA Curve into the following folder.

To continue, dick Next. If you would like to select a different folder, dick Browse.

C:\Program Files (x86)\ASRA Curve

Atleast 0.7 MB of free disk space is required.

[ < Back ][ Next > ][ Cancel ]

The next stage allows selection tfe componens to be installed with the ASRA softwarell
components should beselectedfor installation before proceding.
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Select Components
Which components should be installed?

Select the components you want to install; dear the components you do not want to
install. Click Next when you are ready to continue.

|Ful installation

[¥] ASRA Curve program files
Referral letter templates

Current selection requires at least 6. 1 MB of disk space.

| <Back

The next stage will prompt toreate a shortcut to the Asra Curve program in the Start Menu folder
press Nexto confirm.

Select Start Menu Folder
Where should Setup place the program's shortcuts?

I‘ Setup will create the program's shortcuts in the following Start Menu folder.

To continue, dick Next. If you would like to select a different folder, dick Browse.

ASRA Curve Browse... l

[<Bad<][Next>][Cancel]

At the next sage, review the setting before clickingext andcontinuing with he instdlation.
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',b Setup - ASRA Curve

Ready to Install
Setup is now ready to begin installing ASRA Curve on your computer.

Click Install to continue with the installation, or dick Back if you want to review or
change any settings.

Destination location:
C:\Program Files (x86)\ASRA Curve

Setup type:
Full installation

Selected components:
ASRA Curve program files
Referral letter templates

Start Menu folder:
ASRA Curve

{ < Back ][ Install ] [ Cancel ]

Click on Finish toomplete the installation.

Completing the ASRA Curve Setup
Wizard

Setup has finished installing ASRA Curve on your computer.
The application may be launched by selecting the installed
icons.

Click Finish to exit Setup.

The installation of the ASRA software is now complete. If it is necessary to change the default save
and passive diredary locations, this can bevithin the man programand thenusing Kit to save as
the new default.

It is recommended that icons for ASRAIrve(ASRACurvetesting program) and Batch Processing
Utility (ASRA batch utility prograrbg made ailable on eale pasonrQ a R ST fdittdslagen the
start meru and open the flder namedASRA CurvelNext right-click on the ASRA Curve program
icon and slect Wore(Xollowed by W®pen File LocatiddQick and dag the shortcut icon that comes
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up onto the desktopRepeatthe process for a folder called ASRAicus Btch_Utility to put the
Batch_Utilty shortcut onto the desktop.

5.2 ASRA Driver Installation
To install the Asra Curve drivers, right cltiBM21228_Setupxe and selecRun as Admirstrator.

In the setup windowfollow the instrucions by clickiex to start the installation

Device Driver Installation Wizard

Welcome to the Device Driver
Installation Wizard!

This wizard helps you install the software drivers that some
computers devices need in order to work.

To continue, click Next.

In the following window, select acceptance and then next to confirm the License Agreement and
continue.
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Device Driver Installation Wizard

To continue, accept the following license agreement. To read the entire
aagreement, use the scroll bar or press the Page Down key.

IMPORTANT NOTICE: PLEASE READ CAREFULLY BEFORE
INSTALLING THE RELEVANT SOFTWARE:

This licence agreement (Licence) is a legal agreement between you
(Licensee or you) and Future Technology Devices Intemational Limited
of 2 Seaward Place, Centurion Business Park, Glasgow G41 THH,
Scotland (UK Company Number SC136640) (Licensor or we) for use of
driver software provided by the Licensor{Software).

BY INSTALLING OR USING THIS SOFTWARE YOU AGREE TO THE ~

[ Save As ] { Print

@) | accept this agreement
(7) | dont accept this agreement

Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.

You can now connect your device to this computer. If your device
came with instructions, please read them first.

Driver Name Status

\/ FTDI CDM Driver Packa... Readyto use
N/ FTDI CDM Driver Packa... Readyto use

| Finsh | [ Cancel
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5.3 Installing the Hardware

Operation of the ASRAaudiometer is controlled by software running on a Windows based
PC.

The link between PC and AsCarveis by means of a standard USable.

The other conections on the back of Asr@urve which are esgdial for its comrect operation

are-

() Power sipply catke ¢ check the LED on the front of AsCairveto show that it is lit when
mains power is switchedn.

() Right (red) earphone plugf a booth is used link the socketmarked righton the back of
Asra to the red sodket on the booth and connect the ed earphme plug to the
corresponding red socket insidiee booth. If no booth is available connectthe red plug
directly into the socket markedlight.

w Left (blue) earphone plug if a booth is used link the socketmarked left on the back of
Asra to the blue socket on the booth and connect the blue earphone plug to the
correspondingblue socket inside the booth. If no booth is available connectthe blue
plug drectly into thesocket maked left.

() Responsebutton plug ¢ if a booth is used link the socké marked responseon the

back of AsraCurve to the black socket on the booth and connectthe response
button plug to the corresponding black soclet inside the booth. If no booth is
availade, connect the regonse button pligdirectly into the socket markedespmse.

Operation can be confirmed by pressing the button and civegkhe response LED lights.

5.4 To Check Installation

w

Close down PC anddmn asanordinaryuse
Checkthe two Asma icons are on the desktop
Double-click on each icon in turn to cbhlethat both programs run

In the Asra Curvetesting program selectNew Testand confirm that the headphone serial
numbers match with the heagkt puggel into the Asra Curve

Fom the dropdown menu labelledTest, select Manual, and, put on the earphores ard click
the Tonebutton to present a tone

The Tone On light should illuminate and a tone shaddnd.

If the responsebutton is pressedwhile the tone is soundingthe small cursoron the
screen should becomelarge to show that the response has baeeacceted, the Tone On
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light should go out and theResponse light should turon | Yy R
appears in the bottom rigttand coner ofthe program window.

Click onStopto return to normal operation.
1 Click on pint to check the operatiomf the printer.

The system is now ready farse!
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6. Initial Setup

6.1 Printouts & Reports
The headers on the audiogram printoutan ale be customised by clicking thReportstab within
the settings widow and edting as required and theclicking the Savebutton.

RA
File
m INSTRUMENTS
Settings \E‘
= = q T
S | B (e
Reports Storage  Hearingtest Audiogram
Header lines
First ASRA Curve Audiometer
Second GM Instruments Ltd
|
Third Occupational Health Department
‘ s\ ASRA Curve\Results
[
b e
Licensed to @@ FOR DEMONSTRATION USE ONLY @@ ASRA Curve - v1.0 rev 3686
Idle RESPOMNSE

6.2 Save & Storage Locations

The default Activesave,and Passive storage locations are set in the program on installafihes
can be edited to any location on the R a netvork location deihed bythe User. This can be
changedby slecting theSettingstab on the home screen and theétoragein the new window.

RA
File
m INSTRUMENTS
' Settings @
= 9 (\D ]
B -
Reports Storage | Hearingtest Audiogram
} Active storage location
C\Users\Public\Documents\GM Instrumentst ASRA Curve\Results
Passive storage location
I
Ch\Users\Public\Documents\GM Instruments\ASRA Curve'\Results\Previou
| b\ ASRA Curve\Results
|
A e
Licensed to @@ FOR DEMOMNSTRATION USE ONLY @@ ASRA Curve - v1.0 rev 3686
Idle RESPONSE
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The location can be changed by click the blue folden, andnavgation to the desired location
usingthe Browse For Foldewindow. Toselect, presOKand the Savewhen finished to make the
new destinations default in future.

6.3 Hearing Test Settings

The default settings for the hearing test are shown whlea Heamg Test tab is selected and are
shown lelow.

" |
File
QN [FXGTHRT
Settings n
i
=L oy O =i |
‘= = (Jtest)) =i {
]
Reports Storage | Hearingtest Audiogram -
{
1
Tone duration Test frequencies
1500 2 ms ®1,2,3,4,6,8 05kH:z
(O1,2,3,4,6,8,05,025kHz
Start at
(1,1.5,2,3, 4, 6, 8,12, 0.75, 0.5, 0.25, 0.125 kHz
B Ona3kk
Start with Tone mode
(®) Left side (@ Continuous 1
O Right side (@] Pulsating nts\ASRA (UNQ\HGSU"S_
Cancel  MSVASRA Curve\Results,
f
Licensed to @@ FOR DEMONSTRATION USE ONLY @@ ASRA Curve - v1.0rev 4195

Idle MO RESPONSE

The menu allows th test frequencies, tone duration, stding intensity and side, and either
continuous or pulsed tones to be selected.

The default settings are:
9 Tone duratiorg 1.5 seconds
i Startng Intensiy - 40dB
9 Starting Side Left
1 Test Frguencies; 1, 2, 3, 4, 6, 8).5 KHz
1 Tone mode; Continuous

Oncechanges have been made, sel&zdveto confirm and set as default for testing.
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7. Making and Recorthg Measurements

The Asra can be ude® € | cghipeteat persore Bechnician,nurse,or doctor, wio has been
certified as having satisfactorily completedcompetentLJS NE aigiofdgycourse.

Having become familiar with the hardware and software you are now remdyecord
measurements.

7.1 Cdibration check

It is recommended that a calibiian check iscarried out at he beginning of the day prior to
patient testing to confirm Asra Curve performs as expected.

To do a calibration check, switch on the A€marve start the software and movéo the testing
screen. Enter Patient ID details iby want to sae the calibration check.

Then either put the headseton an & | NIi SF NtR Ithe response cable replacingthe
responsebutton unit or ask someone whose hearing level is knownto put on the headset
(remowe glassesand earringsif they interfere with the fit of the headsd). Advisethem to
pressand release the button as soon as they hear thene.

Thered audio cup goes on theight ear and theblue audio cupon the left ear. Click on theTest
button to stat the test.

On completion corpare the audiogram ith the previusy N5 O2 NRS R | dzR ladif@iNl ¥ 7Tz
SI NE gedsdni Sai

It is always possible for any threshold point to move up or down by 5ShdBjf almost all points
are futher down the audigram from previous results,the jack connectionsinside the booth
and outside the booth (if a booth is being used),plus the jack connectionsat the back of the
Asrashouldbe cleaned with an alcohol wipe and swiped in and out 10 toi2@$ to clearthem.

The test should then be repeated. If this does not restore the thresholds, then a cable
problemmight exist on the ear imquestion.

7.2 PatientPreparation
The patient should be prepared, prior to testing, by having them gueet stable environment
for 5 to 10 minutes. This is a suitable time to take their history, canplete your pretest

guestionnaireand examie the ears fowax.

If they have recently been exposed to excessive noise, or have a coldgtios appointment, a
note tothis effect can be mad& the commentssection d the program.
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7.3 Introduction

The ASRAudiometer software ibased on the HghsonrWestlake testing routine recommended by

the British Society of Audiology. It has a number of additional features veoictbine to make gra

Cune a unique instrument,while still complying witithe re@mmended pocedures of the British
Society of Adiology and the Health and Safety Executive. This section describes, among other
things, the default settings in the prograand the recommended steps normal usage. It atsgives

a more detailed desiption of all he menu facilities whichre providedn the program.

7.4 The Home Screen

The Home screen is the central point where the functions of the audiometer can be accessed.
Clicking on the Home icaat any time will retun you to the Home screenrdin the Home scren,

you can create Newecords,Searchrecords, Run Tests and Exit the program, all by clicking on the
associated icon.

A ASRA Curve [P

.

File

&

Search record New test

Open Settings Operator About

Active storage
ASRA Curve CA\Users\Public\Documents\GM Instruments\ASRA Curve\Resul
= ]
0001 v

Passive storage

C\Users\Public\Documents\GM Instruments\ASRA Curve\Resul

Licensed to @@ FOR DEMONSTRATION USE ONLY @@ ASRA Curve - v1.0 rev 3686

Idle NO RESPOMSE

Home Screen

Additionally, you can prepee the audiometer for use bwysing the 3 setup huttons ¢ Select
Audiometerg Settingscg TesterSettings. The followg chapter takegou through these functions.

7.5 Selecting Audiometer
Selecting the Device using the ASRA Curve button will open the dewfiguration window below

and alows you to chekthat you are using the corré@audiometer/earghone combination andhat
the calibraton file is up to date.
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Device configuration @

Load calibration v  Identify =~ Confirm Device + Headset  Advanced

ASRA Curve Audiometer

Idle Serial number 0001
Left earphone C278709
J Right earphone C280458
Expires 04/10/2019

Tone On-board calibrations 1 records

Response

Close

0 An audiometer is calibrated with one set of headphones. The audiometer number and
matching he@dphone numbers are stored dimg audiometer setp. The audiometer should onlyeb
used with the leadphones used durgncalibration.

If the audiometeror headset seriahumber is incorrect, click on thieoad Calibratiorbutton, then
select the correct audmeter or headsetfrom the Iist ether by loadirg from a valid calibration file
or from the onbaard device memoryf ithe audiometer $ not listed, then its details must be added
by loading in a new calibration file. Now click ©@anfirm Device + Headsdtise theldentify button

to confirm that the audometer is connected and funciiing.

Clickcloseto then return to he next screen.

Where a second headset has been calibrated to the audiometer, the calibration will be saved onto
the device memory and &ed by selecting the corre¢teadohone serial nmbers as above from
either SlotO or Slot 1

[ M Available calibration records l =ane -E_hj
Source Date Serial Left earphc|/Right earpl
Slot0 ‘ 04,/10/2019 #0001 ‘ C278709 C280458

Slot1 11/10/2019 #0001 D278710 D280465

[+ select | [ cancel ]|J

0 To guarantee accucg, each audiometemust be calibrated at least once each year and
receive an exhaustive calibration every two years. The date of labtatadn is displayed with the
audiometer detalils.

After calibration, you will & supplied with afile containing cabration informatian. To update the
calibration information, press the Change button, browse to this file and click on OKk.
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7.6 Tester Inbrmation

Set operator details

=

Company

MName |

| ok || % cancel |

Enter the name of the grsan who wil be doing the tests, and the corapythey represent.

7.7 Patient Detals

ForNew Patients click the New Testbutton to enter the test screen. Under the details section, clicking the

pencil symbo&‘? will opena window to enter the patients detks as below.n this you can enter the
patients rmame, employment Ihumber, dateof birth and gender. Thdate of birth and gender must

be entered correctly for the effective categorisation of resultant audiograms

Subject details

(5]

Name

1D Numnber

Date of Birth

Gender

[

= Save ]’ Cancel

7.8 And Patient

A Cpen

- ol = |

Search hearingtests

Find by subject fields

[Cu storn |ocation

- ] Chaudichresults

Name

D

Haydn

Scan

4 records found

%

=W

Haydn
Haydn
Haydn
Haydn

12-12-2016
13-12-2016
13-12-2016
25-12-2016

00712122015.dat
1213122016.dat
12131220161 .dat
1382016.dat

If a patient has preweusly beentested then by using th&earch Reord function on theHome Screerthen

previous records can beearched by entering either the patients name or ID number.
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The search can be based on the content of a pddiciolder/directorysuch as theActive storageor Passive

storage or a custom loation using the dropdown menu. Wken Custom locations seleted, clicking the
button will allowyouto browse for or create the relevant folder in the window as below.

5
Browse For Folder @

-

. Downloads &
4 ) GMInstrurnents
J ASRA 2
. ASREA Audiometer
4 ) ASRA Curve

. Results i
[ m J
Folder: Results
[ Make Mew Folder ] [ CK ] [ Cancel ]

e 4

Having found the person you want, hlght the entry and click oi©Open test

Thescreen will then becomeavailableand you have the option afsing the Details/Tests/Audiograms tabs to
view the previously generated data.

TheSearch Recordsb will shav all of the stored audiograms for theelected person. If you want to view a
particularaudiogram, selecit and clck onOpen Test

An exampleof a completed audiogram, brought back from saved records is sheaw.

i | R
File Edit Test Compare
) —

THRESHOLD AUDIOGRAM

1

1& A I I I I I I I A P
125025 05 1152 3 4 6 8120125025 0.5 11523 4 6 81)
Frequency [kHz]

Name Haydn Category 1 HSE conditions indicate Acceptable Hearing Ability
1D Number

Date of Birth 01/01/2001 Comments

Gender Male

Date of Audiogram 25/12/2016

Recall Date 03/08/2017

Lﬁ Kfy

Licensed to @@ FOR DEMONSTRATION USE ONLY @@ ASRA Curve - v1.0 rev 3686

Ready Idle

7.9 Comparison of Audiograms

To compre the selected audiogram with another, cliclet@ompare Audiograms tab at theptof the testing
window. A furtherwindow will open to allow you to select the audiogram to be compared with the previously
selected one. Highlight the one you wamtdathenclick on the Select button. Both will then beosim
superimposed. And can be togdlon/off using the tick box at thside of the test window.
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8. Running Hearing Tests

Having previously either entered details for a new person or selected someone who hetesteel before,
click on Run Testdm the homescreen. Before testing, you showdsure that the subj© i Q& e®dt NA | NJ
blocked, the audiomier is connected and has been tested and the headphones are correctly in place.

8.1 Automatic Operation

p

To use autoratic testing, simply click the Testitbon Jresty in the testing window and monitor theest
as it runs. If dferent test settings are required foa particular patient, ie pulsed tones if a patient
suffers from tinnitus, then this should be selected in thearing Test Settingsn through theHome
Sreen.

During the hearing test the subjewill hear tones in ae ear at eah frequeny and then agai in
the other ear.

Each tone will increase imtensity until the subject confirms that they have heard the tobg
pressing the response switch. Tisggem will run through 3 times for each toneto ensure a
consister response with a response of the bé2 out of 3 being taken as the thresholdthere is
no consistent response you will be notified by a messagpearing on screen. As the test praaks,
the realts will be plotted on the audiagm.

If at any pointthe test mus be paused or stopped, asthe buttons provided on the interface
Pressing Stop will stop the test but retain all results up to that point

8.2 Manual Operation

Lol

| 1test)
To switch to manal operation, click the dropdown arrow on theTeg button * U and seéct

Manual. The test screen will theohange to show buttons for presentinigpne Set Thresholdnd
Set Overpower Flag

To change Frequency, use treftlr and Righfharrows on the keyboard.

To chamge Hearing Level, use the Wy and Down@ arrows on the keyboard to increase and
decrease the intensity.

To present the tone to the patient, clicking th@enebutton will do so at the selected frequency and
hearing level.

When a response is registered thss plotted and recorded on the audiogram by using et
Thresholdbutton.

To exit Manuaimode,click theStopbutton.
8.3 Audiograms and HSE Categories

Audiograms are the recognised method of displayingring test data. They are graphs showing the
levd at which the subject responded for each tone. Each ear is graphed separately.
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THRESHOLD AUDIOGRAM
'_|_2{] T T T T 1 T T T T IZ{]
o -10 : : : : : : : : : 10
2,0 : : : : : : : : : 10
=10 i i : : W : i : : 110
220 L O A N S A
— 30 | | e : ' s | 130
240 L e L g
E 5{] 1 1 1 1 1 1 1 T : :5{]
rD E{] 1 1 1 1 1 1 1 : : :E{] I
£ 70 1 10
80 S I O S I B T80
a0 : : : 90
1{] 1 1 1 1 1 1 1 : J:r n{]{]
11 1 1 1 1 1 1 1 : :L l‘_ :1|1{]
1 1 1 1 1 1 1 1 1 1 I{]
&. 25025 05 1152 3 4 6 8120125025 05 1152 3 4 6313
Frequency [kHz]

la GKS GSaid LINRPOSSRaz LRAyGa FINB LX20G6SR 2y
The above shows an exaia of audiograms for the left and right ears.

The left ear audiogram islue and points are plotted using crosses.

The right ear audiogram isd with points plottedusing circlegO).

No response to a frequency is plotted 400 dB HL (maximum aplitude without operator
intervention) and the sgnbol includes an arrow pointing down. This is shown abovke 6and8 kHz
on the left ear.

At the end of the test, the HSE categories are automatically calculated and displayed in the
Categorisation seain a the bottom of the testing window along witand comments from analysis
of the audiogram.

The operator can also add comments and notes to this section using the pencil \f,cto open
the dialogue box as shown below.

Edit operator notes @

"

Use CTRL+Enter to insert a line break

[ ok || cancel |

These can relate to any obs&tions during the test and will be printed oha audiograms.
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(]

III II

u - - - - - - - -

O Depending on the circumstances caution is recommended in discussing audiogram results

and HSE Categories with subjects.

The results must be saved to the database before exiting thewasiow. Results can be saved by
pressing the Savbutton. The audiograms and related information can be printed as a report by
pressing the Print button.

8.4 Printing Audiograms

When you choose to print audiograndick thePrintericon at the top of thewindow and

a new window will open with a print priew of the report including any related personnel and test
data. From this window you can choose to print the document to a selected printer, save the
document to filesuch as a PDF if a PDF printing tytils nstalled, or zoom in and out of the
document.

A Audiogram preview . 'ﬁ

Print Zoor#{dhcppc2 (HP Officejet Pro 8600) v | Printer settings...

8.5 Printing Referral Letters

Supplied with the Asra Curve audiometer dedter templates based on HSE recommendations,
explaining the resultant audiogram based on the category achieved. These cannted by
selecting the arrow next to the printon and selectinfreferral Letter

% Open existing file ﬁ.
\J\/ [ « ASRACurve » Templates » Letters ~ [ 43| [ search Letters oM
Organize = Newfolder #- 0 @

£ Recent Places * Name . Date modified Type

¢& OneDrive
| catl.bed

|| cat2.bd
] cat3.bd
| catd. b
L gprefitt
| unilat.bd

Text
Text
Text
Text
Text
Text

il Libraries
3 Documents
&' Music
=] Pictures

B Videos

m

*d Homegroup

'8 Computer
£, Windows [C:)

s HP_RECOVERY (D:) (7 m 4

File name: v [Letterfiles ¢00) -

[ open | [ Cancel |

The relevant letter template related to the patients result can then be selected and printed, with the
details populated automatically from the details section of thet.
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9. Categorisation of Results

The ASRA progry O2y G NRBfta GKS | OljdAaArdAazy 27 detgils | dzRA
stores them in a file and displays them in the Results box on the audiogram screen and on the
printout. It is therefore appropate and easer that the program should also det@ine the Health

and Safety Executive (H&SE) categorisations for the current audicgrdrdisplay them in a similar

way.

The Ara Curveesting program uses the categorisation scheme which was introdunatie year

2006 by the H&SE, and this implemerta is described here.

The H&SE have done extensive analyses of the prevalence of Industrial Hearing Loss and its
NBflFGA2yaKAL) (2 GKS GKNBakKz2fR tS@Sta Aysly S
analyses, the H&SE have drawn up tables ok#old levels above which Warnings or Referrals
should be made.

These tables are used in the ASRA progtanperform HSE Categorisation on an audiogram
produced from hearing tests.

Sum of hearing levels 2, 3,4 and 6 kHz
Age | Males | Females

Warning Level | Referral Level | Warning Referral Level

Level

My 1t| 51 95 46 78
Hp 1|67 113 55 91
onrm|82 132 63 105
op 1|100 154 71 119
nnmjl2l 183 80 134
nprj|la2 211 93 153
p n | 165 240 111 176
pp 1m|190 269 131 204
c n|217 296 157 235
65+ | 235 311 175 255

Classification of hearing levels into warning and referral levels.

Referrals to a General Practitioner or to a hospatadiology clinic are made in cases of poor hegtin
when the thresholds are above the levels indicated in the Referral taditav.

Warnings are given to the employee when the thresholds indicate mild hearing impairment, as
indicated in the H&SE Warningble below. These levels indicate that the emp®W Q& KSI NRA y 3
as good as might be expected at his/her age. The warnings state that greater care should be taken to
use appropriate protective devices when working in a noisy environment.

For further glidanceto the operator and as a further explanan to the employee, two dotted lines
are drawn on each of the audiogram grids, both on the screen and on the printout. These indicate
the approximate level for Referral and for Warning.

The H&SE recommernbat each audiogram should be put into one ofuiocategories, based on the

threshold levels in the audiogram, and the age and sex of the employee. The frequencies normally
used for this assessment are 1, 2, 3, 4 and 6kHz.
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These recommendations are folkled in the Asra Curvgorogram, where the four cagories, as they
are described on the screen, are as follows.

Category Calculation Action

1 Acceptable Hearing Sum of hearing levels at 1, None
Ability 2,3, 4 and 6 kHz.

Hearing within normal

limits.

2 Mild Hearing Impairment| Sum of hearing levels at 1, Warning
Hearing within 20th 2, 3, 4 and 6 kHz. Compar
percentile, i.e. hearing leve value with figure given for

normally experienced by 1| appropriate age bandral

person in 5. May indicate | gender in Table Al.

developing NIHL.

3 Poor Hearing Sum of hearing levels at 1, Referral

Hearing within 5th
percentile, i.e. hearing leve
normally experienced by 1
person in 20. Suggests
significant NIHL.

2, 3, 4 and 6 kHz. Compar
value with figure given for
appropriate age band and
gender in Table Al.

4 Rapid Hearing Loss
Reduction in hearing level
of 30dB or more, within 3
years or less. Such a chan
could be caused by noise
exposure or disease.

Sum of hearing levels at 3,
4 and 6 kHz.

Referral

Unilateral Hearing Loss
Suggesting a problem due
to disease or infection

Sum of hearing levels at 1,
2, 3 and 4kHz for both ears
If the difference between
the ears is greater than
40dB the individual should
be advised of the findings.

Referral

The HSEategorisation Scheme

1. NIHL: Noise Induced Hearibhgss
2. ReferenceHSE Controlling Noise at Woillhe Control of Noise at Work Regulations 2005, pg
118 & 1109.
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10. Troubleshooting and Error Messages

No audiometry hardware detected
The computer does natecognise the audiometer. A number of things twheck that could cause
this:
1. Is the Asra curve plugged in and getting power? The green power LED on the front panel will
indicate whether it is powered up or not
2. Is the USB cable from the computer plugge itihe back of the Asra Curve?
a. If not, close thgprogram window down and plug in then restart the program.
3. Have the drivers been installed?
a. This can be checked in Device Manager in Windows. It should display and USB Serial
Port (COM X) under Ports and US&ial Cawverter under Universal Serial Bus
controllers headings.
b. If the drivers have not been installed, close the program down, unplug the USB from
the back of the Asra Curve. The follow the instructions in the Installation section of
this manual.

FileNot Saved!
The audiogram has not been saveds the folder and the path to ifif saving over a network to a
server) valid and does the user currently logged on, have permissions to save to it?

File already exists, Ok to overwrite?
You are attempting t@verwrite an existing file with this one

No calbration data has been found

The program attempted to load a file called cal.cal from the folder which contains the program, but
it has not been found. If you proceed the system will not be correctly caditira
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11. Factors which affect absolute accuracy
Measurement accuracy and repeatability will depend onfii®wing -
Calibration: Please refer Technical Specificatgivenon page

Temperature: Useequipmentin controlled conditions, please refer
to Tednical Specification given on page

Externalnoise Use equipment in an environmenwhich limits
external noise to theminimum.
The basic headset provides veliftle attenuation of
externalnoise.
Audiocups fitted to the headsetimproves the
situation, paticularly for higher frequencies and a
booth alsoimproves attenuation but particularly for
low frequencies.
Refer to BS EN ISO 8262010 for details on
acceptable tesenvironments.

Headsetpositioning Remove glasses, ear ringis.
Place the headsetost sits comfortably on the head,
with the headland adjusted for bestfit.

Patientcooperation: Advise the patient tgoressand releasethe button as

soon as they hear théone. A familiarisation facility is
availableg KSy dzaAy 3 dGouona{ Ay 3t S¢

12 Maintenance / Technical Information
The Asra audiometer should have its calibration checked each day using a bio-simulator box
(artificial ear) or by testing someonewhose hearinglevelsare known, on at least 3 frequencies

on eachear. In addition to this the cablesshould be inspectedregularlyfor signsof damage,in
particularin the region of the responsebutton and where the cables approach thkeadset.

13.Calibration

Annual calibration should be performed by an approved supplier,who has accessto the ASRA
Curvecalibration software and whose egument has been calibrated tivaceable standards.
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14.Cleaning

14.1 Instrument Enclosure

Unplug instrument from the PC and the supplied PSU prior to cleaning.

Shouldthe enclosurerequire cleaningfor any reason, unplugit from the PC andwipe it with a

damp cloth, or a cloth soakedin a mild alcohot basedsolutionor cleaning wipesDo notallow
liquid to run into the enclosure.

14.2 Patient Contact Parts

Must be cleaned with @Non-Alcoholic wipeand cae taken to prevent liquid
build up.

The Earpbne Cushions, Audiocup cushionsdathe Response uBton must be cleaned with a
non-alcoholicwipe. Careshould be takento prevent the buildup of liquid on theearphone.

Note: The use of an alcohdlased wpe hasthe effect of spreading, andherefore changing the
profile of, the earphonecushions.
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15. Supplied Parts
The following parts are supplied with the Instrument

Instrument

Power Supply Unit VEP5USQ09

Response Button

Headset withAudocup Sound Reduabn Headset
USB link to PC

UserManual

SoftwareUSB or Dis

Calibration certificate

16. Spare Parts and Consumables

Additional onsumables or spare parts can be ordered against the codes below

ltem Part No

Response Buttolnit ASRA/OSICUS BBT
Microphone ARA MICROPHONE
Earphone cable ASRA/OSICUS CORD
EarphoneCushionPair) EARPHONE CUSHIONS
AudiocupCushion AUDIOCUP CUSHIONS
Earphones (TDH39) EARPHONE
AudiocupBackground Noise Reductibleadset ASRA/OSICUS/$HAD
Carry Case ARA TRANSIT

Power Supply Unit ASRA CURVE PSU
EARS BQOgElectroacousticAuto Response Unit AUTOTEST BOX
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Appendix 1:Guidance on the Electromagnetic environment in which to operate the
instrument.

Use of portable telephones or other radio frequency (RF) emitting equipment
near the system may cause unexpected or adverse operation

1 The ASRR&urvehas been tested to EN606412:2015, regarding its ability to operate
in an environment containing otherlectricalelectronic equpment (including other
medical devices).

1 The purpose of this &ing is to ensure that the ASR2urveis not likely to adversely
affect the normal operation of other such equipment and that other such equipment is
not likelyto adversely dfect the essehial operation of theASR Curve

71 Despitethe testing of the ASREBurvethat has been undertaken, normal operation can be
affected by other electrical/electronic equipment and portable and mobile RF
communicationsequipment.

1 As the ARACuve is medicalequipment, special precaions are needed regardingMC
(electromagneticompatibility).

1 It is important that the ASRACurve is configured and installed/put into service, in
accordancewith the instructions/guidance provided hereiand is wsed only in the
configurationas suppli€.

1 Changes omodifications to the ASRBurvemay result in increased emissionsd®creased
immunity of the instrumentin relation to EM@erformance.

1 The ASREurveshould be used only with the cablescasories and transduce provided
by GM Instrurents. The cables should not be extended by the user. If the cabl¢aaded
by the user, this may result in an increased level of emissions or decreasedotevel
immunity, in relation to the ASRE&urve EMC The useof the cables,accessoriesand
transduers with devices other than the ASR2Zurve may result in an increased level of
SYAaarzya 2N RSONBIFaSR tS@St 2EMAYYdzyAlGesz A

1 The ASRACurveshould not be used adjacent tor stacled with other euipment. If
adjacentor stacked use with other equipment is necessary, &#RACurveand the other
equipmentshould be observed/monitored, to verify normal operation in the configuration
in which it willbe used.

1 For thepurposesof EN60®1-1-2 the ASREurvehas an essentialggformance (The
instrument should not produce tones greater than 100dB unless permitted by the user).
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Appendix 1:Guidance on the Electromagnetic environment mwhich to operate
the instrument (confd)

Guidanceand ma n u f ascdeclaragon © electromagneticemissions
The Asra is intended for use in the electromagnetic environment specified below. The customer or the
user of the Asra should assure that it is used in such an environment.
Emission test Compliance Electromagnetic environment - guidance
RF emissions Class B The equipment is suitable for use in a
professional healthcare facility environment only.
CISPR 11 Mode 2
RF emissions Class B The equipment is suitable for use in a professional
healthcare facility environment only.
CISPR 11 Mode 2
Harmonic emissions Class A
IEC61000-3-2 Mode 2
Voltage fluctuations / flicker Plt
emissions Pst
Dmax
IEC61000-3-3
Mode 2
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Appendix 1:Guidance on the Electromagnetic enviroament in which to operate

the instrument (confd)

Gui dance

and

manuf aci eleceomagnetidimmuneyr at i on

The Asra is intended for use in the electromagnetic environment specified below. The customer or the user
of the Asra should assure that it is used in such anenvironment.

Immunity test

IEC 60601
test level

Compliance level

Electromagnetic
environment -
guidance

Electrostatic
discharge (ESD)

IEC61000-4-2:2009

+ 2, 4, 6, 8 kV contact
+2,4,8,15kV air

+ 2, 4, 6, 8 kV contact
+2,4,8,15kV air

Floors should be wood,
concrete or ceramic tile. If
floors are covered with
synthetic material, the relative
humidity should be at least

Electrical fast
transient/ burst

+ 2 kV for power
supply lines

+ 2 kV for power supply
lines

Mains power quality should
be that of a typical
commercial or  hospital

and + 2 kV
line(s) to earth

N/A: No DC Port

+ 2 kV line(s) to earth

N/A: No DC Port

IEC61000-4-4 N/A: No DC Port N/A: No DC Port environment.
+ 1 kV for input/ + 1 kV for input / output
outputlines lines
N/A: No Signal N/A: No Signal Port
Port >3m >3m
100kHz repetition 100kHz repetition
frequency frequency
Surge +05kvand+1 +0.5kV and +1kV Mains power quality should
kV line(s) to line(s) to line(s) be that of a typical
IEC610 line(s) commercial or  hospital
environment.
00-4-5 +0.5kV, £1kV +0.5kV, £1kVand

Voltage dips, short
interruptions and
voltage variations
on power supply
input lines

IEC61000-4-11

0% Ur; 0,5 cycle at 0°,
45°, 90°, 135°, 180°,
225°,270° and 315°
0%; 1 cycle

and

70% Ur; 25/30 cycles
Single phase: at 0°
0% Ur; 250/300 cycle

Mode 1

0% Ur; 0,5 cycle at 0°, 45°

90°, 135°, 180°, 225°, 270°

and 315°

0%; 1 cycle

and

70% Ur; 25/30 cycles
Single phase: at 0°
0% Ur; 250/300 cycle

Mode 1

Mains power quality should be
that of a typical commercial or
hospital environment. If the user
of the Asra requires continued
operation during power mains
interruptions, it is recommended
that the Asra be powered from
an uninterruptable power
supply ora battery.

NOTE U~ is the a.c. mains voltage prior to application of the testlevel.
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