l. Sk i gha
L\ Hamourg
e Cansas City

Hag =



1. REPAIRS AND SERVICE

2. TECHMNICAL INTRODUCTICH

3. ACCURACY CHECK/CALIERATION

4. SPARE PARTS LIST

5. SPARE PARTS FITTING INSTRUCTIONS
6. FAULT FINDING GUIDE

7. CONSUMABLES AND ACCESSORIES

8. CLEANING/DISINFECTING/STERILISING
8. TECHNICAL DATA LIST

10. GUARANTEE AND CUSTOMER SERVICE

Current Ediition (lssua 2

Copyright £ 1887 and 1888 by Vialograph Lid,, Buskingham, England,

Vitalograph Ltd., Maids Moreton House, Buckingham, MK18 15W,
T3 (0280) 8165868 - Telex: 83480 (VITALB G) - Fax: [0280) 515808

Vitalograph GmbH, Jacohsenweg 12, 2000 Hamburng 54,
T (040) 54030 25/27 - Telex: 212466 (VITAL D) - Fax: (040) 540 5532

Vilalegraph Inc., 8347 Cuivira Road, Lenexa, Kansas 86215,
T (913) 888-4221 - Toll Free 1-800-255-6626 + Fax: (313) 888-4255

Vitalograph {ire.) Ltd., Ennis Ind. Estate, Gort Road, Ennis, Co. Clars.
=P D5 25811 - Telex: 26832 (VITA El) - Fax: (D65) 28288

PAGE

B th & M

16
16
18
21

CONTENTS




;
REPAIRS
AND SERVICE

TECHNICAL
INTRODUCTION

Sarvicing of the Vialograph-alpha should be camed cul orly Dy qualiied
sarvica lechnicians. There are no user-serviceable comporents inside the
eguipment.

For any lechnical assistance cr for the names and addresses aof approved
Vitalograph Service Agents. please centact any of the lollewing offices:

Vitalograph Ltd., Maids Moreten House, Buckingham, MK18 18W.
T (0280) B16668 - Telex: B3480 (VITALB G - Fax: (0280) 815609

Vitalograph GmbH, Jacobsamweg 12, 2000 Hamburg 54.
2} (040) 540 30 26727 - Telex: 212466 (VITAL O - Fax: (040) 540 65 32

Vitalcgraph Inc., B347 Quivira Road, Lenexa. Kensas 66215,
= (913) 888-4221 - Toll Free 1-800-255-6626 - Fax. (913) B88-4259

Wialograph (Ire.) Ltd., Ennis Ind. Estate, Gon Road, Ennis, Co. Clare.
T2 (065) 29611 - Telex: 26832 (VITA El) - Fax: (085) 29289

The Viaiograph-alpha detects the flow of expired air using a Lilly
Preumotachograph type flowhead connected 1o one side of a differontial
pressure transducer. The back pressure created by the resistance of the
mesh is transtérred lo the pressure transducer via the Pitst Tube and a

flexible pips,




The output voltage from the pressure transducer is proporional to the flow
through the flowhead. During testing, the flow signals are integrated 1o
obtain measurad velumes; these are displayed an the screen at ihe end of
each test, alongside predicted values. The test results may be printed out
subseguently, if required.

This routine allows the user to simply check, and adjust if necessary, the
caliration of the instrument. The actual adjustment, if made, is carried
out totally by comtrol fram the keyboard and no actuzl mechanical
adjustment is necessary. The revised calibration is retained urtl altersd
again, even when the maching is switched off,

FiG, 2.

To perdorm the accuracy checkicalibration a precision syringe is reguired.
Belcre attempting calibration it s essential that the flowhead and syringe
are a ambisnt rcom temperature. Biuwing through the flowhead raises its
lemperatura. If the flowhsad has recently been biown through by a patient
prior to calicration, then the temperature must bBe lowered to ambient by
pumping room air through it prior 1o accuracy cheack using the syringe.

3.
ACCURACY
CHECK/
CALIBRATION




Recommended Callbration Procedura

1.

It is imporant t¢ pump 10 litres (approx) of air threugh the flowhead
priof 1o commencing this procedure.

The user |§ asked to enter the ambient temperature. THIS MUST BE
MEASURED ACCURATELY BEFORE ENTERING.

Air must be pumped through the flowhead whan requesied on the
screen. The air must be pumpad through the flowhead for at least one
second continuously or it will be ignorad.

At the end al the first stroke of the synnge, the user may exi the
reufine or pump more air 19 increase the calbration volume.

It a second strcke of the syringe is o be perormed it is important to
wait for at least half a second after the synnge fills. This allows the
system lo sellle.

Strokes of the syringe may be repeated up to a maximum displayed
volurme of 9.98L.

When the air pumping routine is exited ithe measured velume is
displayed and the user is requested to enter the actual total volume
pumped. This is then compared with the measured vaiue and a
difference indication is displayed.

The user is then offered the chance 1o change the callbration. This is
only nacessary IF THE ERROR |5 GREATER THAN 3%,

Cnce the check or adjustment is compieted a Calibration Repont Is
printed.
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Keypad Compiete - 44.0025FR &
Faper Fcll Cllp - 44.0145PR 8
Paper Tear Bar - 44.0178PR m.
Paper Raller - 44.0158PA 1.
Rubber Strap - 44.0148PR 12,
Flewhesd Compiate - 44 0265PR "
Fressure Tube - 44 0265PH

LCD Display Glass - 44.0115PR

LCO Swround - 49.0045PR

Contrast Control with Knob - 31.5835PR
Cn/Of Ewitch - 31.6395PR
Presasurs Inlei Port - 44.0M08PH

Power Inist Socket - 31,6255PR

Fi. 3. IDENTIFICATION - EXTERMAL PARTS

41
SPARE PARTS
LIST

o




DO NOT REMOVE
FROM THE FLOWHEAD BOCY

1.  Flowhead Complete - 44 0265PR
2  Flowhesd Seal Kit - 44.0295FR
3 Semi Disposable Resistive Element (Refer lo Consurmsbips Lisl)

FIG. 4. FLOWHEAD PARTS IDENTIFICATION

1 Keypad Complate - 43.0025PR
- LCD Display with Lead - 44 0393PR
3 Printar with Board - 31_5815PR

FiQ. 5 INTERMAL VIEW - TOP HALF PAATS IDENTIFICATICN




Mein FCB Service Exchange - #4.3313PR
Confrast Contrel with Knaob - 31.5838FR
On/Off Switch - 31.8393PA

Pressure Inlet Port - 44,0T08PR

Power Infet Sockel - 31.6255FR

FIG, &, INTERMAL VIEW - BOTTCM HALF PARTS IDENTIFICATION




SPARE PARTS LIST

DESCRIFTION

Hardware

Printer with Board

Contrast Conrol with Knocb
Fower Inlet Socket

On/Off Swilch

Keypad Complate

LCD Sumround

LCC Display Giass

Rubber Strap

Paper Roller

Paper Acll Clip

Faper Tear Bar

Flowhead Complete
Pressura Tube

Flowhead Seal Kit

Main PCE Service Exchange
LCO Display with Lead
Vitalograph-alpha Carrying Case
LCD Connecting Lead
Dust Cover

Pressure Inkel Part

Bulkhead Cennector {early)

PowerSAFE Adaptar
(EuropeGarmany)

PowerSAFE Adaptor
(UK. 13 amp plug)

ORDER
CODE

31.5815PR
31 8835PR
31.8255PR
31.6395PR

44 002SPR

44 DO4SPR -

44 011SPR
44.0145PR
44.0155PR
44 0165PR
44.017SPR
44.026SPR
44 028SPR
44.0285PR
44.0315PR
44 0335PR
44.0485PR
44.0515PR
44 D54SFR
44 0TOSPR

44 080SPR

44 D3ESPR

44 043SPR

FITTING NOTE
LOCATION

Refer to Saction &
Refer to Section 6
Refer o Section &
Reter to Section 6
Refer to Sectlon &
Refer 1o Seclion §
Refer 16 Section §
Reler lo Saction &
A

Reler 1o Secticn 6
Refer o Seclion 6
Reter to Section 8
MA

Refer 1o Section 8
Refer to Seclion 6
Refer o Section &
MNA

MN/A

N/A

Refer lo Seclion 6

Reter to Section 8

N/A

N/A




THE FITTING OF ANY SPARE PARATS SHOULD BE CARRIED QUT BY
QUALIFIED SERVICE TECHNICIANS ONLY.

INSTRUMENT ACCESS

Swilch MAINS POWER OFF and disconnect power supply lead from side
ol instrument. Ramove flowhead comnedlion lubing from the connecior on
base. Tum unit over and piace on foam mal or cther soft surface 1o avoid
damage o facia.

Slacken and remove the seven screws indicated on the lllustration using a
Mo. 2 posidriv screwdriver.

WOTE: DO NOT ATTEMPT TO REMOVE BASE AT THIE STAGE

FiG, 7. UNDERSIDE VIEW INDICATING SCREWS TO BE REMOVED FOR INTERNAL
INSTRUMENT ACCESS

After the screws have been removed, twn the instrument over onio i
fael. Very carelully il away the case cnly far enough to allew disconnection
¢f all the inter-cornacting leads as shown on the lollowing page.

5. '

SPARE PARTS
FITTING
INSTRUCTIONS
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Q. 8. CASE BEING REMCVED FOR INSTRUMENT ACCESS

NOTE:
To separats top and bettom halves, the connectors shown in RED
must be disconnected. Ensure correct orientation on re-assembly.

Printer with Board - 31.5815PR

Refer 1o figures 7 and B for internal instrument access The printer board IS
retained in the case by five screws; removal of the complete assembly |s
mmmmmvmiMSEWmﬂﬂumsw.m not attempt
fo il a new pinter 1o the ewisting printer board, always use the
replacement assembly.




Contrast Control with Knob - 31.583SPR

Refer to figures 7 and 8 for internal Instrument access. Removal of the main
PCB from the base is required when replacing this component (refer to
Main PCB Service Exchange - 44.0325PR fiting instructions). The
contrast control is sciderad to the board. It is therelore necessary to
unsolder this and re-soider the replacemant part intc position. Ensure that
the replacement is pushed d<own sguarely onlo the beard  before
resoidering, to maintain comect aignment.

Power Inlet Sockat - 31.6255PR

Refer 1o figures 7 and B for inlernal instrument access. The power infel
socket is a slide fit into the base panel and is connected to the main PCB
via discrete wires; these should be unsoldersd at the socket and the
replacemsant titted In ils place.

On/Oft Switch - 31.6395PR

Refer to figures 7 and 8 for internal Instrument access. Removal of the main
PCE from the base is required when replacing this component (rafer to
Main PCB Service Exchange - 44.0315PR fiting instructions). The on/oft
swilch must be unsoldered frem the board and the replacement solderad
back into position,

Bulkhead Connector - 44.0605PR

Reler to figures 8 and 9 for intemal instrument access. The pressure
lapping is held In place by an M4 nut. Remove tha flexible pipe from the
préssure tapping and unscrew the retaining nul. The refitling procedure is a
reversal of the removal proceduns.

Keypad Complete - 44.0025PR

Reter lo figures 7 and B8 for inlemal instrument access. Lay the case face
down on a soft surface and remove the four screws relaining the keypad
PCB. Lift away the PCB which will expcse the rubber mambrane, remove
the complete keypad at this stage and discard. Fit the new keypad moulding
o the case and drop the keys Into their aperures. The new rubber
membrans locates in the rear face of the keypad moulding and is trapped by
fitting the new PCB. Ensure free operation of Keys befora finally tightening
lxing screws.

LCD Surround - 44.0045PR

The LCD gurrcund is fitted to the case using double-sided achesive tape. To
remove it simply lever # cut of s location, remcove any residual lape from
tha case, and fit the replacement using the 1ape provided.

11
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LCD Display Glass - 44.0115PR

Refer 1o figures T and B for internal instrumant access. Remove four screws
retaining LCD display and remcve display. The display glass is held in
position by double-sided adhesive tape. To remove push carefully on the
fronl face and Wit clear. The new par is fitted, ensuring that no resicual
lape is left in the recess of the case. Use the new tape provided when
fitting the replacemant.

Rubber Strap - 44.0145PR

Ta fit a replacemant strap remove the damaged pant and leed the open end
of the new parl inio the retaining siofl; use a small screwdriver if necessary
1o push it home.

Paper Roll Clip - 44.0165PR '

Reler to ligures 7 and 8 for imemnal instrument access. The paper roll clip is
refained by two nuts; found on the inside of the case; remove the nuts and
fit the replacement pan in reverse order of the removal procedura,

Paper Tear Bar - 44.0175PR

Reler to figures 7 and 8 for intemal Instrument access, Remowve the printer
board assembly (refer o printer with board - 31.5815PR fitting
instructions). The tear bar is retained by two spring clips, which must be
prized carelully from their locating pins. Feplacement is a reversal of the
removal procedurs,

Main PCE Service Exchange - 44.0315PR

Refer to figures 7 and 8 for infemal instrumenl access. Remove plastic ube
from pressure tapping and side power inlet sockel out of its retaining siot
in {he base. Remove two outer muts from heat sink plate and five plastic
nuls from edges of PCB. DO NOT REMOVE THE INNER TWO NUTS ON
THE HEATSINK PLATE OR THE TWQO NUTS WHICH HOLD THE
HEATSINK AND THE PCB TOGETHER. Lift the PCB from the base studs
and remove complete assamibly.

Clean heat sink compound from base arcund the heal sink mounting
position. Apply heat sink compound provided 1o uncerside of heat sink on
new PC2 and spread eavenly. Ensure that plastic spacers are fitted to the
five stucs which support the PCB and fit new PCB into position. Replace
all nuts and fighten. Do not owertighten plastic nuts. Wipe away excass
haat sink compound trom adges of heat sink plate and refit power iniet
sockel and plastic ube lo pressure tapping. Reassemble base and cass
halves, ensuring connecion f inlerconnecting leads.
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LCD Display with Lead - 44 039SFR

Refar o figures 7 and 8 tor irtemal instrumant access. Remove four screws
retaining the cispiay In the rear face of the case and Hft clear. Cut to length,
and sfick on foam tape provided around complete perimeter of the metal
heusing of the new display. The foam tape has a liner on the rear face which
whan removed will expose a salf adhesive lape surface. Reler to the
ramoved screen for comect posifioning ¢f the foam tape Dust ingrass
between the display and cisplay glass is prevented by the foam. Reassembly
is a reversal of the removal procadures,

PROBLEM

Mo instrument respensa when
turned an.

Tha Instrument operates
Irtarmittently and “jumps” to the
start of the programme.

Tesl bogins automatically and
volume accumulates for 20
seconds without the patient
blowing or very small VC or FVC
test displayed or only responds
1o very large air liows.

Calibrafion air not accepted or
maasured velumes vary greatly
from the volumeas of pumped air.

Last entered DATE comupted on
‘Powar On" andécr obviously
falsa test readings.

SOLUTION

Check fuses in the mains plug
{wherg applicable} and proper
inserion of the power supply
kead. Chack power at wall
sockal. Check that the software
cantriage is fully insared,

Check the following: The malns
plug is property insented into the
wall socket. The power inlet plug is
fully inserted into the socket in the
side of the machine.

Keep flowhead and tubing
stationary at tha star of a lest
until the ‘READY" prompl appears.
Retumn to MENLU and re-enter the
test routine.

Keap flowhead. tubing and syringe
plunger staionary until prompted
1o PUMP AIR'. Terminate the

calibration procedurs WITHOUT UP-

DATE, return to menu and re-antar
the calibraticn procedure.

intamal eprom cormupiad,
Re-anter the comect date and
ra-calibrate the instrument.

6.
FAULT FINDING
GUIDE

13
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PROBLEM

SOLUTION

Printer operating but no print-out Cheack that paper il is insertsd

appearing on paper. correct side up.

Erratic recording of tast. Check that the tubing from the
flowhead has nct become
deicrmed by being trapped under
the irstrument and that there are
no tight bencds and kinks along is
length.

Test results appear fo ba Check that the fiowhead resisive

suspiciously high. elemant has not becoma soiled.
if necessary clean and dry or
reépiace the element and recakbrate.

Internal Testing

Reter 1o section 5 (Instrument Access) and remove the chassis from the
instrument case. Place the case on the left of the chassis and leave 2l the
intercennecting cables connected.

Carefully examine zll the interccnnecting cables and make sure thal they are
fully inserted into the various sockeis.

PowerSAFE Supply Voltage
Using a voltmeler, with the negative input on zero (TF12), measure the
voltage at the input connection to the PCB. This is marked on the PCB as
P +. The voltage here should be approximately 9.5 volls. if this voltage is
not presant check for faulty connections al the power input socket.

On/Off Switeh

i the PowerSAFE supply voltage is corect then proceed 1o check the
on/olf switch. Place swilch in OFF posilon and with the woltmeter en zem
volts (TP12) check thal supply voitage ls present at pin 1 of tha swilch.
Cperate the switch and the supply voltage should appear al pin 2 of the
switch. i the supply vollage is not present then a faulty switch is indicaled.

Internal Power Supplies
Check that the power supply vollages gensrated on the PCE are correct,

These are measured between the zero voli test point (TP12) and positions
on the board marked with the relevant vollages.




Valtages marked Correct Voltage

on PCB
TPiz and + 5V 4351
TP and 4 10V +3.6/+10.4
TP and -10V B.6-710.4
TP and -12V 12124

The supply for the prinler head drive 5.76/6.3V can be measured between
TP12 and TP13.

Liquid Crysal Display
The -12 Vit supply above is used lo drive the LCD (Liguid Grystal Display)
screen. If this voltage s nol comrect then the display will appear blark. i the
supply s comrect bul the screen is blank or & has become impossible 1o
change the “viewing angle® of lhe display then the conirast potentiometer
should be checked.

Contrast Potentiometer
This device is designated RV2 on the PCB. To check that it is working

correctly, switch off the instrument and disconnect the power connector
from the PowerSAFE and remove the display ribbon connector from PL4.
With an ohm meter measure the resistance of the potentiometer between its
centre connection and Ihe -12 volt pasition marked on the PCB. Rotate the
conirol knob and the reading on the ohm meter should vary from
appmximately zero ohms to 22 kilohms. if the reading is a fixed value of 22
kilbhms wherever the control I8 set or the reading is ematic then the

potertiometer should be replaced
N.B. Reconnect the display ribbon connecior after compieting this lest.

Printer
if the printer mator runs when the machine Is regquired to print out 1esl

information but the paper remalins blank then check the & voit printer head
supply as mentioned in the paragraph “Internal Power Supplies®. If the
guality of the print-oul has become poor ie. alpha numeric characters are
not totally bold and the vertical graph axis have become "broken® fines then
the printer head may have become faulty and the printar PCB will reguire
replacament.

M.B. Never perform a print-out without paper in the prinier mechanism or
pemanent damage will result immediately.

15




7.
CONSUMABLES
AND ACCESSORIES

8.

CLEANING!/
DISINFECTING/
STERILISING
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Erratic Test Results

If the spiremeter is producing erronecus test results this may be caused by
the trimmirg capacitors breaking free from their sclder posts. Check that
the twe capacitors mounled on solder pins, CT1 and CT2, near the
transcucer bady, are properly connected,

Alsa check that the scraws helding the pressure lransducer o the PCB

have rct become loosa.

20302 Paediatric Mouthpiece Adaptar
20,202 Paediztric Mouthpiecas (bex of 400}
20.20 Cardboard Mouthpiacas (box of 200
42.085 COMPACT Mouthpieces (pack of 2C0)
20.303 Mose Clips (pack of 10)

20.408 1-litrs Pracision Syringe

44.057 Hesistive Elements (pack of 5)
44,058 Themmal Printer Paper (5 rolls)
SOFTWARE CARTRIDGES

44.125 Standard Program

44 128 Flow Volume Program

44130 Pre/Fost Program

Cleaning/Disinfecting/Sterilizing - Recemmendations Chan

PART MATERIAL CLEANING CISINFECTING STERILIEING
Casa Pulyetyrene Lint free Wi Bguid NA
Ewsarar high dansity damp clath disinfactant
fzam painied DO NOT USE Wige e
with epaxy SCLVENTS
paint
Display Glass Link free Mild fguid MNIA
damp clath disinfectant
DO NOT USE WIpE over
SCLVENTS




Cleaning/Disinfecting/Starlising - Recommandalions Chart

PART MATERIAL CLEANING DISINFECTING STERILISING
Sorean tABS) Lint free il Bguie MNia
Surroung damp cloth dsinfectant
DO NOT USE wipe v
SOLVENTS
Kayzade (ABS) Lint fres Il qquiict MNA
damp cloth disintactant
DO NOT USE wips over
SOLVENTS
Fiowheat  Sicome- hlid i Gl licpid
tube rubber denergent dasinbectan: recsmimendec.
flush with i with Autaciaving
aledn watar. chinn waler, peisible
Diry tharougly Dy tharughly
Fiowhead  Acelsl Mild dewprgort Wi ainieestan: Colct oo
o flush with Hush with Sean recoRTITHR .
clean waer water. Dry thoroughly  Autoclaving
passite,
Fiowhead  ABSY DISPOSABLE, CHANGE MONTHLY CR

WHEN SOILED
RECALIBRATE AFTER REPLACING ELEMENT

DISASSEMBLING THE FLOWHEAD FOR CLEANING, DISINFECTING
AND STERILISING

Disconrect the FLOWHEAD frem the FLOWHEAD tubs.

Grip the resistive element in ane hand and pull the cone ofl with the
athar.

Discard resistive element if soiled.

Clean as described in Cleaning/Disinfecting/Sterilising. IMPORTANT:
ENSURE THAT NO LIQUID REMAINS IN THE HOLES, GROOVES

OR FITOT TUBE OF THE BODY.

After cleaning etc. check the FLOWHEAD RINGS for damage and see
thai thay are corractly posilioned in the grooves.

Fit new resistive element and push firmly home, reconnect pressure
tubes. Remamber to re-calibrate when filting a new resistive element.
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TECHNICAL
DATA LIST
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Flow datecticn panciplas.
Volume meaasurament.

Accuracy.

Max. displayed volume:

Max_ displayed flow rate
Max. test duration (FVC):

Back prossura;

Flowhaad cleaning:
Printar paper,
Printer speed:
Characters per line:
Display:
Microprocessor:
Cata entry,

Recommeanded operating
lemperature range:

Cperating vollage range:

Operation fraquancy range;

Salety standards:

Size:

Lilly typa praumatachograph
Fiow integration

Valume - £ 3% or + 50 ml whichaver
the greater,

Flow - = 3% (up lo 15L/8)

al recommanded operating
temperature range

8 litres
15 Wres/sac
20 secs.

<0.2 kPa/litre/sac. complies with or
exceeds ATS, ACCP and ECCS
siandards

Coid liquid reécommendead-
Thermally sensitive

20 Enes/minute

40 max,

LCD graphics panal 24064 pixels
intel 80188

Discrete key switches

20-30 degrees C (B0-B5 degrees F)
115V AC + 15% or 230V AC + 15%
50-80Hz

Conforms 10 IEC §01-1, BS 5724

300x250%130mm (WXDXH) MNet
5403801 60mm (WXDXH) Gross
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OME YEAR GUARANTEE AND CUSTOMER SERVICE:

SERVICE AND REPAIRS should be camied out only by the manutacturer, tha approved
importer or by Sarvice Agents specifically approved By VITALOGRAPH LIMITED. There
are no ussr senviceable componants inslda the sosament.

Termz of Guaranties
Sublect to the sandillons Fsted below, Vilalegraph Lid., (herainafier called the Company)
guarantese fo repair or at its option replace any componant thereaf, which, in the oginion

of the Company is faully or below standard as a result of inferior workmanshio or

matarials.

The condiions of this Guarantes ara:-

This Zuarantes shall anly apply tc alleged defects or ‘aults which are nofified to the
Company or lo its accredited agent within 1 year of the dale of purchase of the
ecuipment,

This Guarantes does nol cover any faulls caused by accicent, misuse, neglect,
tempering with e equipment, or any atlempl al adusiment or repair alher than by
the accreciled apent of the Company,

Il 2 delect coours clease contact the supplier from whom it was purchased for
gdvice, The Company does nol authorize any perscn to creabe for il any other
obligation or iakdily in connection with Vilalograph® ecuioment.

This Guarantes ie not trane!arable and ne parson, firm or company has any authcrity
i vary the jarms or concitions of this Guarantes,

This Guaranies & cffersd as an adeiticnal beneflt to the Consumors statutary rights
and does not affact these fghts In any way.

10.

GUARANTEE AND
CUSTOMER
SERVICE




