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A E SERVICES

SECTION 1

SERVICING

Introduction
The standard service ol a Tee 4 Vaponizer shall consist of the following:

Disassembly of components as required,

Thorough cleaming,

Inspection for damape and wear.

Renewal of Wicks, Seals and damaged or worn componcnis as required,
Lubrnication

Tactile Tests.

Checks of the delivered concentration under closely defined conditions and
re-calibralion as necessary,

Untless otherwise staled, the procedures which follow arc applicable w all Tec 4 vaporizers.

At cach stage of testing, the operator shall record the test results on
Service Record ARQF-10.7 173 {filled-in by hand) and on the Test Certificate
generated by the lascr relractomeier and laptop computer.
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21
2.1.1

2111

2.1.1.2

2.1.2

2.1.1.1

SERVICE PROCEDURES

Draining and Drying Out

Method 1

Draining
a} Drain alt the free liguid from the vaporizer until only a very small amonnt of

tiquid can be scen in the level tube. Note. Draining can be assisted by carelully
tilting the vapenzer slightly forwards.

Drying-Out

a) Mount the vaporizer on the Lest stand and tarn the dial Lo its maximum sclting.

b) Pass a flow of 5 litres/minute air or oxygen through the vaporizer for at lcast one
hour until the wicks have dried out. Lxhaust to suitable 4 gas scavenging sysiem.

Alternatively:

a} Block the outlet of the vaporizer, turn the dial to its maximum setting and connect
the vaperizer drain o 2 vacuum system (between 10 and 30 litresfminute negative
Mow) for ome hour until the vaporizer 15 dry.

Method 2

Arent Recovery Condenscrs

Braining

a) Connect the vaporizer to the vacuum system by inserting drug specific adapior
into the drain port of the keyed fller assembly and clamping 1L in position with
the clamp screw.

b} Open the drain screw and sct the dial to its maximum mark.

¢) To ensure that all liquid is drained from the vaponzer, Gt the vaporizer forward
slight!y until liguid can no longer be scen flowing into the glass Nask.

Prying Out

a) Fnsure that the Condenser is switched ' OFF.

by Open the drain valve, and drain off all agent into the appropnately labelled
measuring eylinder. Record the quantity of anacsthetic agent recovered on the
Condenser Record Form AFQF-1006.1/1.

¢} Transfer the agent inio the appropriatcly labefled brown Winchester bottle for
future purity check {Refer to TUST FQUIPMUNT MANLUAL Section 11). Store
ihe Winchester hottle in the designated quarantine zrea of the drug cupboard.
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Tec 4 Vaponzer Service Manual

d)

f)

2)

ENFLURANE CONDENSER ONLY

Close the valve on the putlet 0 the Condenser and open the drain valve,

Turn on the drying-out pump at the time-switch to force any wemaining water

out of the syslem.

Turn off the drving-out pump, close the drain valve, and open the outlet valve,
NOTE: In order io speed up the Condenser thawing-out precess, the heater switch
may be set 1 the red-light position.

[SOFLITRANE CONDENSER ONLY

Close the valve on the outlel 1o the condenser and open the drain valve. Detach the
pipc T' connection on the Condenser inlet, and blow through the Condenser using an
air-Hme gun o foree out any remaining water [rom ihe sysiem.

Open the outlet valve and re-fit the 'I” piece.

Switch on the Condenser by turning the switch to the conling position,
(the green lamp will be iliurminated)and allow a period of 45 minules 1o
clapse in order to permit the comrect operating temperature to be achieved.

Dunng drying-out monitor the Condenser pressure gauge. An INCrease in
pressure indicates that ice is cansing a restriction 1o the gas [lew, and that
action musl be taken o restore the Condenser's oplimum operating conditicon.

If the specified pressure 15 exceeded, inform the  Service/Test Supervisor,
who will take the required action.

Record the quantity ol dricd-out vaporizers on AEQE-10.6.1/1

THEM:-

h)
1)

1

Blank ofT the inlct port with a plastic plug.
Conncet the vaporizer to the cvacuation systein

Turn the dial to the maximum catibration mark and altow the vaporizers to
dry out as follows;

i {alothane 40 minutes Max,
Cotlurane / Lsofluranc 30 minutes Max

MAX TEST

Sce Section 3
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2.4

25

2.6

a)
b)

c)

INSPECTION/CITECK

With the exception of the Senal Namber Label, located on the rear face of the
Incelock Black, and the vaporizer type label, on the front face of the Interlock Block,
carefully remove all other sell adhestve labels and adhesive residue from the
vaporizer using a cloth moistened with Elecsol FIY or similar cleaning agent.

Yisuallv examine the vaporizer Lor signs of external damage. Where necessary, rencw
damaped or wom parts during the service.

Fnsure that the Locking Lever operates positively and that the vaporizer locks
satisfactorily onto the Selectatec manifokd.

DIAL ASSEMBLY (Figure 1, Papc 8)

Remove the seli adhesive Bial Cover Label from the Dial.

T.oosen Lhe three checse-head serows {M3) which scoure the Dial and remove the dial
Assembly.

Inspect the Clicker Plungers and Springs and also the locking cateh mechanisim,
Renew any parts which arc damaped or worn.

SFOP CONTROL (Figurc 2, Page 8)

Check the nylon Stop Control for damage and wear and if necessary 1eplace.

NOTE: [F the stop control bas to be replaced, the position of the edge of the step at
the maximum dial setting may have 1o be a adjusicd by culling or filing the stop so
that the dial can rcach the maximuwmn graduation on the dial

REMOYING/REPLACING A ROTARY (Figure 3, Fage 9 and
Figures 4 & 5, Page 10)

Remove the Tocking Lever serew {M3), the Locking Lever and the Spindle Bush.
Pccl-off the self adhesive Label from the Interlock Block to expose the heads of the
hexagon socket head screws (M4). Remove the two Pozi head screws and Top Cover
Plate.

Unscrew conmpletely the two Poei head serews and lift out the Pivot Anm/Platform
Assembly.

It mav he necessary to lever out these assemblies but care must be taken not to
damage the black anodiving ol the Inlerlock Block.

Careluliy remove the Woodru!T Key and put to one side for later usc.

Notc. There are two designs of Rotary Valve in use. The earher one uses 4 separle
Woodrull Key and the later onc has an inicgral key.

Unscrew and remove the three M3 clamp screws and Clamp Tabs,

Unserew the four M5 and the two M4 screws that secure the Interlock Block.

Lift off the Interlock Block, leaving the Rotary Vablve, Washuers and Compression
Spring in place.

Remove the Pivot Cam and Retaining Ring from the Block, lifting over the Smrol
Pins, Remove and discard the black rubber Distritwtor Seal from the bore of the
loterlock Block

Mote. il is necessary o Bt a new Serial Plate, the Interlock Block should be drilled
at this point.
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b) Carcfully bft the Rotary Yalve off the Sump Cover and remove and place 1o one stde

c)

d)

¢)

£)

h)

1}

k)

the Throsi Washer{ Thick), Spring and ‘Thrust Washer(1hin).

NOTE: The Rotary Valve and Sump Cover are very Important precision components
and great care must be taken nol 1o damage them when they are being worked on or
handled.

Inspect and clean the Rotary Valve and Sump Cover checking for damage.

Clean the Rotary Valve by wiping with a soft cloth moistened with Elecsol D),
taking particular care not to damage the lower lace, then polish wath a clean, dry
¢loth, NOTE. The Rotary Valve must not be soaked in Lilecsol I'DY. Any marks or dirt
on the surface of the Valve, which are not easily removed by wiping, shouid be
removed by gently rubbing with ‘Duraglit’ Silver Polish Wadding and then wiped
with a soft cloth moistened with Flecsol FTJ, Finally, il should be polished with a
clean, dry cloth.

Matenals of a more abrasive nalure musi not be nsed.

‘Fhoroughly clean the Sump Cover wilh a soli cloth moistened with Cleesol I'D
taking care not to scratch or damage the main sealing face. Then polish with a ¢lean
dry cloth,

Before fitting the Rotary Valve, write the Valve Pressure Reading, if available, on the
Service Record.

Very carcfully place the Rotary Valve on the Sump Cover with the key or keyway
positioned to the night when viewed [rom the front of the vaporizer.

Inspect the thinner Thrust Washer and also the thicker Throust Washer and replace as
necessary i.c. if damaged or wom

Place the thinner Thmst Washer over the stem of the Valve, followed by the Spring
and then the thicker Thrust Washer.

Take a new Distnibutor “17° Seal, lubricate with ‘Fomblin® HT18 grease, fit to the
speeial {itting siceve and place the sleeve over the valve stem.

Check that the PTFE (O-Ring is fitted to the Interlock Block then position the Block
over the fitting sleeve with the pointer 1o the fron

Carefully press downwurds on the Intertock Block and hoid it in place whilst fitting
and fully lightening the six { Four M35 and two M4) retalning screws.
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By Ensure that there 1s sufficient Fomblin UT1E greasce on the Ship Ring and replace.
Grease the Pivol Cam as required with Fomblin TT18 grease and then fit over the
Rotary Valve spindle into the Interlock Block. Ensurc that the retaining Ring is
adequately lubricated with Fomblin UTi 8 grease and fit into the Interlock Block.
Secure the Retmimng Ring with the three M3 screws and Clamp Tabs, ¢arefully and
cvenly tightening down in position.

Lin-up keyways in Cam and Rotary Valve then fit the Woodrull Key.

Ensure thal there 1z sufficient Fomblin UT'18 prease on the Platform and Pival Arm
assemblies and re-fit the Interock asscmbly.

Secure the assemnblies with two M4 screws, tightening down in position bul ensuring
that there 1s minimum clcarance beiween the Pivil Bearings and Prvot Anm.

m

—

n) Check that Spring is in position then re-fil Swop Release Button, Check that Clicker
Plungers and Springs are in position and re-fit the Dial Asscmbly, scouring with three
M3 screws.

o) Install the {op Cover Plate, securing with two M4 screws, Tnstal the Lock/Unlock
Knob Bush on the Tocking Tever Spindle.
Install the Lock/Unlock Knob and sccure with ane M3 screw.
Note that the Lock/Tntock Tabel may be fitted after the Final Test al the Final
Inspection stage.

P L L U e Lk deb AL
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2.7 SUMP ASSEMBLY (Figure 6, Fage 13 )

NOTE. The vaponzer shall have been drarmed, dried-out and Max. tested prior to the

commencement of this opcration.

a) Remove the self-adhesive Keved Liller label and unscrow the two M3 scrows
which rctain the filer. TFa keved fifler is Aued, cure must be taken to ensure that
the Liller Ball is not pusplaced.

Remove the Filler Assembly and place to one side,

b} Invert the vaporizer. Remave the [our M3 Posi screws and emove the Outer
Cover Base and Teat Fad then lift off the Outer Cover. Place all components to
cne side for subscquent usc.

c) Cut and remove the Tesa tape to releasc the Support Plale. Discard the old Tesa
Tape.

d) Unscrew and remove the four Sump Studs and Washers.

Lift off the Sump Assembly with O-Ring. Lift off the Quter Wick Asscmbly.
Renew the Ouler Wick, securing with collon twing,
2.8 SUMP AND WICKS (Fieure 6, Page 13 and Fizure 7, Page 14)
2.8.1 Disassembly

a) Remove the self-adhesive label from the Filler

b} TUlmscrew the two M4 x 35 Socket Cap Screws which securc the Filler Body
Assembly to the Sump, remove the Filler Body and the two PTFE seals.

Note: On the Keyed Filler, a 4 mm Nylon Ball is logated between the Filler Body
and the Sump. When removing the Filier Body, take care not to losc the Ball.

¢) Slacken the three M4 x 6 TTexagon Socket Set Screws which are used to lift the
Heat Pad up to the Sump Base.

d} Unscrew and remove the four M3 x 16 Pozi Pan Head Serews in the Qulel Cover
Base and remove the Base and the Tleat Pad.

e) Shde olTthe Quler Cowver,

(3 Remove the Support Plate (il fitted) which is secured to the Sump Studs by
adhesive tape. Check that the two Sump Studs at the rear of the unil are of the
‘waisted” type. T nol, dispose of them and fit the latest type during re-assembly.

g} Remowve and dispose ol the Wicks,

i) The Outer Wick 15 atlached with thread to the Spiral Support. The Inner Wick
15 attached with thread to the lnner Wick Support Assembly.
11} Unscrew the two M3 x 5 Pozidrive Screws and remove the Non-Spill Cup.
The Non-5Spill Cup Wick 15 attached with thread,
T
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h} Remove the four M4 x 10 Cheese | ead Screws and remove the Tnmer Wick
Support Assembly complete with Thermostal Cover Asscmbly. Clean the cxternal
surfaces with Elecsol FLY or sitmilar eleamng agent,

i} Note: This next procedure only needs to be carrred out 117 the vaporizer has not
been scrviced in the past three years.

i) Inspect the Thermaostat for signs of corrosion and damage.

i) Clean the Thermostat by blowing through with clean compressed ar at
210 kPa {30 psi) maximuam.

11} Check the Thermostal resiriction as detailed in Scction XX
v) Fit a new (-Ring 1o the Sump Cover face.

v Refit the Thennostat and scoure with two MS x 16 Screws and spring
Washers, Ensure thatl the screws are [ully tightened

§¥ it thres new O-Rings (o the Inner Wack Support Assembly, then refit the
Asscmbly.

2.8.2 Assembly

a) Fit the Tnmer Wick onto the Tnner Wick Support Assembly, cnsuring that the cut-
out holes are aligned with the hales in the rnivets. Secure with cotton thread,

b) Lay the Nen-Spill Cup Wick across the Cup and secure wath cotton thread. Fit the
Non-5pitl Cuprinte the Balllc and sccure with two M3 x 5 Pozi-Drive Serews.

¢) Fat the Quter Wick onlo the Wick Support and sceure with cotton thread.
d) Fil the Quiter Wick Suppoit over the Inner wick Asscimbly.

Noie: This may be made casicr by first wrapping a thin film of plastic, for
example Mylar, around the Trner Wick Assembly to form a sleeve, then sliding
the {he Spiral Wick Asscmbly over the sleeve onto the Support and then
withdrawing the sleeve. A paper sleeve may be used instead of plastic but care
musl be taken to cnsure that the paper does not tear when the paper is withdrawn
leaving paper sandwiched between the Wick and the Spiral,

2.8.3 Sump Cleaning

Clean the inside of the Sump usine Elecsol I'IY or a sunilar a cleaning agent .
2.8.4 Final

Fit a Locking washer to cach Hexagon Stud as iliustrated (sce Figure XX).

Fit & new O-Ring to the Sump Assembly. Atlach and secure the Sump Assembly Lo
the Sump Cover using the four Hexaponal Studs, ensuring that no strands of wick lie
actoss the O-Rimg located between the Sump Cover and (he Sump,
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Figure 7 Wick Renewal
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2.9

THERMOSTAT

a)

b)

d}

el

£)

N.B. Ths procedure nceds only to be performed it the thermostat is found to be in
need ol adjusiment durtng calibratiorn.

Unscrew the Tour M4 slotted head screws which secure the [nner Wick Assembly
and hit oft the assembly together with the three (-Rings, Place to one side for
subsequent usc.

Obtain a replacement Thermostat of the correct type and record the number ol the
ncw thermostat on the test sheet. Staple the thermostat test record to the vaporizer
test sheet. Secure the thermostat 1o the Sump Cover using the two M3 Pozi screws
and washers.

Sceurc the Inner Wick Assembly to the Suimp Cover using the lour M4 slotted
head screws, ensuring that the three (3-Rings are in place and that the Wick is
correctly orientated.

Invert the vaporizer.

Wrap greaseproof paper round the Inncr Wick Assembly and slide the Spiral
Wick Support into position over Lhe Inner Wick, ensuring that the paper has not
become torm and that the Inner Wick is not crumpled into the spiral,

Note that the leg of the Spiral is posiltoned at the bottom of the Sump

Fit the Sump Assembly over the Wick Assembly ensuning that the Sump O-Ring
is in ptace. Secure (the Sump to the Sump Cover with the (our Sump Studs.

Sccure the Suppert Plate in pesition on the Sump Studs with Tesa Tape adbering
to the sides of the Sump.

Fit the Quter Cover over the Sump Studs.

Position the Heal Pad on the base of the Sump Assembly. Fit the Quier Cover
Base mte position on the Outer Cover and sceure to the Sump Studs with the four
M35 Pozi Pan Head scrows.

Secure the ITeat Pad to the Sump with the three M4 Grub serews in the Chater
Cover Base.
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.10 FILLER ASSEMBLIES
2101 Keved Filler Assembly (Figure 8, Page 17)

a)

el

d)

2)

2.10.2

a)

b)

<)

d)

)

Inspect the Level Tube. [l is an earlier type, which incorporates a single
black band, remeve it and tit the later type which has two black bands and
two tnangles,

When filting the new Level Tube, fit two new Scals and ensure that the black
marked bands and iriangles are towards the front face of (he {ifler and that
both are in the bottom half of the opening o the BHock.

Fil unew O-Ring to the Level Tube Plug, 1t is necessary to stretch the O-Ring
over the thread and then to compress it into the groove.

Unscrew and remove the three M2.5 « 8 Screws which secure the Spool Valve
Cam. 'T'his apcration is casier if the Knob s turned fully counter-clockwise Lo
open the Valve

Remove the Spool Valve from the Fiiler Bedy. Fil three new seals on the
Spool Valve using a 2 mim temmy-bar to unscrew the Piston End,

Remove and dispose ol the Filler Valve Seal, as ilfustrated. Apply 2 jet of
clean, dry, compressed air 1o the ports ai the rear of the Filler Body 0 remove
any foreign matter.

Fit a new Valve Seal as ilJustrated and then carciully refic the Spool Valve
into the Filler Buxdy.

Screw Cap Filler Assembly (Figure %, Page 17)

Inspect the Level Tube. IEi0is an earlier type, which incorporates a single
black band, remove it and {it the Jaler Lype which has two black bands and
two trangles,

When [itting the new Level Tube, fit two ncw Seals and ensure that the black
marked bands and iriangles are towards the front face of the er and that
bath arc in the bottam hall of the vpenming in the Block.

Fit 2 mew O-Ring to the Level Tube Plug. Tiis necessary to stretch the O-Ring
over the thread and then to compress it inlo the groove,

Unserew and remove the Fitler Plug and the Drain Valve Spindie Assembly.

Apply a jet of clean, dry, compressed ait to the ports at the rear of the Filler
Body to remove any forcign matier.

it a new Seal Ring to the Viller Plug and (71 the Filler Plug into the Filler
Body.
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2,11 FINAL ASSEMBLY
2) Fit the Support Plate and secure with adhesive tape. Fil the Outer Cover over
the Sump Asscmbiy.
b} Fit the 1leat Pad and Cover Basc and secure 1o the TTexagon Studs with four
M3 x 10 Pori-Divive Screws, Ensure that the Cover base docs not interlere
with the Filler Body. If it docs, fit the lalest type with cut-outs.
] Screw in and tighten the three M4 x 6 Socket Sel Screws to lift the Heat Pad
up to the Sump Basc. Ensure that the Pad is in firm contact with the Base.
d) I'it and securc the Filler Assembly to the Sump using new scals.
On the Keyed Filler only, check that the 4 mm Ball is in position.
i CONTRDILED BOGUMENT
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SECTION 2

LEAK TEST

REVISION: 2

DATL: 14.03.01
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SECTI

MK.4 YAPORIZER LEAK TEST

VAPORIZER SHOULD CONTAIN NO LIQUID AGENT FOR LEAK TEST AT "ON'

1} Conmect Vaporizer into Leak Test cirenit (Figure 1}
2) Turn the vaporizer on and set the dial 10 3%

3)  Open the (ine adjustiment valve to pressurize the circuit to 200 {0 220 mm Hg and
allow the pressure reading 1o stabilize. Notc the pressure reading,

4y Start the timer and after 30 seconds check the pressure drop.
T'he maximum allowable pressure drop in 30 scconds is 4 mm Ly

5)  Ilihe pressurce drop is outside the accepted tolerance, return the vaporizer to the
service beoch, lucate the source of the lcak using a suitable brush and jeak test
fluid, rectify as necessary and repeat the leak test.

61 Upon completion of a satisfactory leak test, record the pressure drop on the
approprate Service Record togcther with the dafe and relevant signature,

7t Disconnect the vaporizer (rem the Test Cirenit.
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Pressure Gaupe mm g

N OuT

Adjusiment Valve Blank off Outlet with
# Taper Fithng

Air Supply > )

Vaparizer on Test

2.5 Litrc Reservoir

FIGURE 1
LEAK TEST CIRCUIT
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SECTION 3

MAX, TEST

RLVISION-2

DATE:01.05.95

AUTHORISATION:- . Z33R -0

o Tt o rabs et iy e Moy R deun e

CONTROLLED DOCUMENT i

e Aty PR ik, g R T P L R T L

Tec 4 Vaporizer Service Manual Page 1 of 2
Section 3 Revision 2






A E SERVICES
LT1ON

MAX TEST TROCELHIEE

Connect the vaporizer into the test circnit as shown in Figure 1.

Pass a (low of 3 litres/min. Air through the circwil.

Turn the vaporizer (o its maximum percentage mark. Maintain fringes lined up and after
approximately 30 seconds or more note refractometer reading,

Measured percentage when establishing dryness should not exceed 0.01% anaesthelic agent.
If the measured perceniape is more than 0.01% the vaporizer must be subjected to a further
drying out cycle - see Section 1.

Flowmeier
Pressure __|7
Regulator
7
./ AIR
F.A. Valve
| I F. A, Valve
Vacuum
IJ_I IJ_I Pump
RLEFLERENCE CELT, _’
TEST CELL
- — Exhaust
-|J—L,_I o Room
50 =500 cc'm
—eeee Flowmeler set
:_: 500 +/- 50 ccim
[ Lxhaust
Mixer

— (2 |

TEST ARRANGEMENT

Vaporizer FIGURE 1

Lt s £ e s g = &
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SECTION 4

CALIBRATION TESTS

REVISION:-3
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A E SERVICES

SECTION 4

CALIBRATION FESTS

NOTE These procedores are applicable to all Tec 4 vaporizers.

The Setting Up and use of the Laser Reiractometer is facilitated through a Taptop
Computer which has special software installed,

SETTING UP FRIK'EDI/RE

Please refer to the Operating Instructions for R & B Instruments Precision and
Portable Refractometers.

P ety e
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A E SERVICES

VAPORIZER TESTING PROCEDURE

NOTE These procedures are applicable to all'Fee 4 Yaporizers.

1 Prior Lo the start of testing, fill the vaporizer(s) to the 'Full® mark and leave to stand in
the Testing Bepartment for a minimun of 1 heur.

2  Place a thermomeier on the upper parl of one of the vaporizers in the batch which is to
be tested.

3 lanstall a vaporizer on the test rig, making sure that it is properly Tocked in place.

4 Carry out the test routing as detailed in Scetion 2.3 of the Operating Instructions for
the Portable Refractometer and print a copy of the resultsftest certificate,

5 Check the test results against the tolerances given for the relevant vaporizer in this
section or in the appropriate Wall Chart i.e. AEQW-0U3 (See Section 11)),

6 If the vaporizer has passed all the calibration tests, mark a *T°, in black feli-tip pen, on
a seif adhesive label stuck to the top face of the Interlock Block and place the vaporizer
on the Lrolley for drying-ont
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A E SERVICES

DIAL SETTINGS FOR TESTING TEC 4 VAPORIZERS

TSOFLERANE HALOTHANE ENFLURANE ENFLITRANTE.
5% 5% 5 7%
0 0 0 OFF
0.3 L5 6.2 0.5
1.0 LU 8.4 1.0
20 24 0.6 R
3.0 3.0 i0 a0
4.0 4.0 1.5 4.0
5.4} 5.0 2.0 5.0
3.0 6.0
4.0 7.0
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SECTION 5

CURRENT DIAL STRIPS

REVISION: 0

DATE: 14.03.01
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A E SERVICES

Dial Strips

A list of current Dial Strips together with their variation for each specific Vaporizer
is given as follows:-

Vaporizer Max Dial Strip Calibration Marked

Tvpe b Part No. Variation

Hsalothane 5 2i-0022TA  Tlighest Yes
240{)-0022/A Yes
2400-0022/A2 Yes
2400-0022/18 Yis
2400-0022/B Yes
2400-04022/B2 Yes
2400-022/TC Yes
2400-022/C Yos
2400-0022/CC2 Yes
2400-0022/T) Yes
2400-0022/D2 Lowest Yes

Isothurane 5 24N-0022/TB  Highest Yes
2400-0022/B Yes
2400-0022/B2 Yes
2400-0022/TC Yes
2406-0022/C Yes
2400-0022/4C2 Yes
2400-0022/D Yes
2400-0022/D2  T.owest Yes

Enflurane 8 Z400-0022/¥7A  Tlighest Yex
2400H022/Y 6A Yes
2400-0022/YSA Yes
2400-0022/Y4A  Lowest Yes

Enflurane 7 2400-022/37  Highest Yes
2400-0022/17TR Yes
24000622/ 16 Yos
24M0-0022/16R Yes
240022405 Yes
2400-0022/15B Yes
2400022/ 14 Yes
240000227140 Yes
2400002203 C  Lowest Yoy

R 8 = T L 2 T T A

:  CONTROLLED DOCUMENT

e T bR ko AR R AR

Tee 4 Vaporizer Service Manual Page 2 of 2
Scetion 5 Revision 0






A E SERVICES

SECTION 6

TEST TOLERANCES
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A E SERVICES

Tec 4 Enfluratec 7%

Room Temperatare Lolerances (229C)

Elevated Temperature Tolerances (359(7)

Table gives % viv
Enfluranc in air

E

N
TESEL

5.00
6. G}
7.00

Min
0.45
0.90
1.80
2.70
.60
4.50
340
6.30

Max
0,55
110
2.20
3.30
4,40
5.50
6.60
7.7

f " CONTROLLED DOGUMENT

Tee 4 Vaporizer Serviee Manual
Section 6

Table gives % v/v
Enflurane in air

Bial

(.50
1.

Min

045
0.9
1.80
2,70
3.60
4,50
540
6,30

Max

0.58
.10
2.20
3.30
440
5.5(
6.60
7.70

[P, _.?

Lmat )
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A E SERVICES

Tec 4 Enfluratec 5%

Room Temperasture Tolerances (22™C)

Table gives Yo viv
Enflurane in air

Dial Min Max
(00 0,08 005
(rL28 10 030
0.40 0.30 (.50
(.60 s L7
L a8 L.10
1.50 .40 L70
2.00 L8 220
J.00 .70 3.30
4,01} .60 440
5.00 450 5.50

Elevated lI'emperature Tolerances ( 35%0C)

Table gives % viv
Enfllurane in air

1¥ial Min Max

0.04 000 002
0.20 B18 (22
0,40 0,36 044
(.60 0.54 .66
1.00 090  8.10

1.50 1.35% 165
2.00 1RO 220
3.00 270 330
4,00 Jon 440
5.00 4.50 550

| dONTROLLED DOCUMENT |

L e Tt 12 At s T e e T

Tee 3 Vaporizer Service Manual Page3 of 5
Section 6 Revision 0






A E SERVICES

Room Temperature Tolerances (220C)

Elevated Temperature Taleranees (357°()

Tec 4 Vaporizer Service Manual
Section &

Tec 4 Isotec 5%

Table gives % v/iv
Isoflarane in air

Bial

0.00
.50

Min

0.00
135
0.85
1.80
2.70
3.60
4.50

Max

003
.60
L10
2.26
3.30
4.40
3.50

Table gives % vy
Isoflurane in air

Mal Min Max
XL ) 000 005
(.50 045 055
1.08 09 L1
2.00 1.800 220
300 270 330
4.0} 360 4.40
£ 450 550

CONTROLLED DOCUMENT
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A E SERVICES

Tec 4 Fluotec 4% & 5%

Ruym Temperature Tolerances {229(7)

Tahle gives % viv
Tluothanc in air

Thial Min Max

0,35 (.60
08 110
LR 220
LT 330
= s 440
4.3 550

ol ad e vt
SEEREL

*{Fluotec 4% maximum dial setting)

Elevaied TemperatureTolerances (350C)

‘Fable gives % viv
Fluothane in air

Dial Min  Max

0.30 045 Q.55
1.00 0Lo0  1.10
FALL 1.8  2.20
3.0 70 330
+.00 Jod 444
5.00 430 550
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SECTION 7

FINAL INSPECTION

REVISION:-2

DATE: 2007 95

AUTHORISATION:- 5@
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A E SERVICES

SECTION 7

Final Inspection Procedure

I. Examine test sheets ensuring all tests have been completed, and thal an authoritative
sigmature 1s recorded in the QA Approved box.

2. Tactile Tests:-

a} Operate the Lock/Unlock lever (o check for free action and that the retum spring is in
place.

by Chcek thal the vaponizer can only be turned on when the Lock/Unlock I .ever is in the
T.ocked' position.

¢} Tum Vaponzer dial fully clockwise and anti-clockwise cnsuring that there is no unduc
resistance and thal the 'stop’ control functions comectly,

d) Tuming the vaporizer om and off check visually that both interlock rods operate correctly.
e} Lxamine the Key Filler bridge to confirm that 11 is correct,
Where a product does not conform at a)b).chd) vr ¢) this shall be brought to the

attention of the Service/Test Supcrvisor who shall decide on the appropriate
course of action,

3. Thoroughly ¢lean the vaporizer.
4. When cleamng 1s complsted, ensure that a Serial Number Plate is fitted and record

the senal munber on the Test Sheet. Write the date and/or sign the I'inal Inspeetion and
A boxes of the Test Certificate and Tesl Record.

5. Attach scif adhesive labels to the vaporizer as required.

6. Cheek that all Tabels are correct e vaporizer lype, agent type, and that they are fitted in
the correct positions.

7. Place the cleaned and labeled vaponizer in a polythene bag,

A A e i UTALT B L E s ALk
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TEC 4 VAPORIZER SERVICE MANUAL
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DOCUMENT LIST

SECT DESCRIPLION REV DATE AUTRORISATION
1 Standard Serviee Procedure 7 14.03.01 ]
2 Leak Fest 2 1405301
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4 Calibration Tests 3 280201 .
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2 Thermostat 2 14.03.01
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A E SERVICES

SECTION 8

THERMOSTAT SERVICING
AND SETTING PROCEDURE

REVISION:- 2

DATE: 14.03.01

AUTHORISATION= 78 88
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A E SERVICES
Section 8

Thermostat Servicing and Setting Procedure

NOTE:  Thermosials covered by this procedure will have been removed from
Vaponzers due to performance failure.

1 Clean off residual shellac from thermostat adjnsting and minimum swop screws.

NOTE: Tt is not necessary ta remove all traces of shellac, just Toose particles
that may detach as thermosiat serews/nuts are adjusted.

2 Open flapper with fingers, hold up to light source, and cxamine arca
between flapper and thermostal body Tor dirt or dust particles,
Whiilst stll holding flapper open, blow clean air, using air-line gun, through
thermostat via inlel hole. RE-EXAMINE.

3 Sepregate thermostat types i.c. 'E' Enfluratec and 'F' Fluotecdlsotec
Using gauges TO1 and 102, check the effective lenpth as appropriate (TOH }
F-=24.3% mm. and (T0O2) E= 28 3mm.

4 Nolc that this siep is only performed 6 the thermostiat spring hinge is suspected of
being deformed, as indicated by instability en sctting or vory low resislance.
Remove the two Pozt HD serews securing the leaf spring and ene clamp plate.
Datach the sprng hinge from the flapper by removing the two c/sk Posd HID
screws. Fit new hinge to (lapper and secyre, ensuring hinge is square to flapper.
Position flapper assembly. onto thermostat body and fit clamp plale and 1eal
spring, secure looscly using Lwo Pox pan HD screws,

Set hinge gap using too! (103} and secure flapper and leal spring assembly
square 1o the thermostal body by ludly tightening the two Fozi pan HD screws.
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A E SERVICES

Thermostat Setting Procedore

Cleaning:
Before mstalling thermostats onto Lo tesl racks, visually check between flapper

and thermostat body lor dint particles, blowing through with an air-line to clear
passages,

Polishing:

Using a wad of clean paper inserled between the adjusting screw and Bi-metal
sirip, pohish the adjusting screw end by rubbing the paper wad vigorously
backwards and forwards (approx, 15 times,} {Re-new paper wad frequently

as 1L becomies dirty or worn}.

Racking:
Install thermostals (ol same lype) onto racks ensuring 'O’ rings are correctly in
place {1n the test racks).
Place racks asidc for 24 hours 1o allow temperature to stabilize.
Protect from dirt particles with polythene shocts,

Setting:

Nuoles
Ensure that the toom termperature is stable at 22%C +/- 19 belore attempting to
set any thermostat. Monilor thermostal lemperature using 2 thermometer insertad
inle one of the norzies of each test rack.
{  CONTROLLED DOCUMENT !
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A E SERVICES

Minimum Flow Step:

a) Adjust the air flow to 5 Litres/Min without a thermeostal in circwt
Ensure that watcr manorctler indicates 7ero,

b} Back-olT the adjusting screw so thal il 35 clear of the bi-metal strip.

¢} Connect air supply 1o nozzle of test rack and adjust lowitempertature stop
{mimmum stop) so that the medhicated pressore is between
38 and 44 cms water.

dj Tighten lock-nut then re-check pressurc reading.
el Re-adjust as necessary

f Record date, pressure, and temperature an AEQF-10.7_1/4.

Maximvm Flow Setting:

Check the temperature indicated by the thermomceter Inseried in the norsle
of the test rack.

Adjust sefting screw to obtain a mancmeter reading at a flow of

5.0 litces/min air in accordance with wolerances,

Tighten lock nut.

Rccord date, pressure and lemperature on AFEQF-10,7,1/4.

Stability:

The thermostat is a relatively delicate instrument and the stability may be
impatred if the umit s roughly handled. Adternatively, thermostal
instability can be caused by dirt or dust. Siabality 15 usually restored by
careful and thorough cleamng and, i necessary, re-polishing of the
bearing surfaces.

a} Maintain air flow at 5.0 LitresMin 1o the thermostal.
b) Observe pressure reading on Manomcter.

¢) Using a finger, apply a moderate force against the head of the setting
serew for approx. | sec then release finger. Check that the pressure has
not altered from its original sciting by more than approx, 1.0 oo water.
Record date, pressure, and temperature on ALQE-10.1 1/7.

d) Similar to () but mstead, open tlapper by pulling at head of adjusting
screw and releasing after approx. 1 sccond.
Record date, pressure, and lemperatuee on AEQF-10.7.144,

&) IFthe thermostal Fals the ‘push/pull’ tests reject thermostat and sepregate
for rectiffication,

Tec 4 Vaporizer Service Manual. %  CONTROLLED DOCUMENT Page 6 of 16
Section 8 T S Revision 2






A E SERVICES

Final Cheek:-

A final check on the thermostat setting shall be carried out prior to

mstallation in the vaporizer As follows:-

Fnsure temperature is within permitted iolerance,
Set manometer to zeto, Aur-flow at 5 litres/min.
Pags 5 Lires/min through thermostat.

Check pressure reading to tolerance charl.

Record date, pressure, and temperatire on AEQF-10.7.1/4,

Apply shellac w low temperature stop and sctiing screws.
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A E SERVICES

Tec 4 Vaporizer

En{luratec 5% -

Enliuratce 7% -

Enfluratec 5% -
FEnfluratec 794 -
Fluotec 5%% -

Fluotes 4% -

Fluotec 5% -

Fiuolec 5% -

Isotec 5%-

Isoilce

U -

Filler Thermostat Type
Serew Ethrane
Screw Fthrane
Keyed L:thranc
Keved Lthranc
Screw Ifuotec
Screw Iluotce
Scrow Flugres:
Keved Fluotec
Screw Fluotec
Keved Fluotec

e Fom o e e - - =
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A E SERVICES

TOLERANCES FOR HALOTHANE THERMOSTATS

Section 8

Temperature | Femperature Nominal Maximpm Minimnm
) °F em H;0 cm H,0 cm H,0

189 660 30.3 327 282
192 T e6s 293 35 275
19.4 67.0 283 30.3 267
w7 | ers 275 26.3 26.0
20.0 68.0 %7 78 3 25.4
03 685 26.0 275 248
206 69.0 254 267 242

20.8 65 248 26.0 236
211 70.0 24.2 254 23.0
214 05 236 248 225
217 710 23.0 242 221

219 715 225 236 v
22 72.0 721 230 E
225 725 316 225 20.8
g 730 212 21 20.5
23 | 735 T s 216 20.1
133 | a0 20.5 212 19.8

236 74.5 T a6y 20 % 194
B 750 198 20.5 19.1
242 75.5 194 201 128
[ a4 | 0 19.1 198 18.5
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A E SERVICES

TOLERANCES FOR ENFLURANE THERMOSTATS

Tempersture | Temperature Nominal Maximum Minimum
“C 'F e H;() cm H,0 cm 11,00
189 66.0 315 338 7.1
192 66.5 309 07 282 |
194 67.0 29,1 314 273
19.7 675 2832 302 26 5
200 530 273 292 357
203 685 265 282 25.0
[ 206 69.0 257 273 243
20.8 695 249 26 5 236
o1 70.0 242 257 235.0
214 705 236 25.0 224
27 710 230 243 218 |
[ 210 715 74 236 212
22 720 218 230 206 |
s 725 212 24 200
28 730 a0 18 95
231 735 200 212 190
23.3 74.0 195 06 i85
e 745 19.0 200 180
23, 75.0 185 195 7.6
a2 755 18.1 19.0 172
24.4 76.0 176 18.5 168
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SECTION 9

APPENDICES

REVISION:-0

DATE:- 15.03 2001

AUTHORISATION-
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