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IMPORTANT 
  

Servicing and Repairs 

In order to ensure the ful operational Ife of the 
Sigma Elle Vaporizer, servicing by a Репоп- 
trained engineer should be underioken 
periodically. 

We recommend that a Function Test should be 
perforned 3 monthy (6 monthly maximum 
interval), comprising a VISUAL INSPECTION, 
LEAK TEST and CALIBRATION CHECK, 
(Calibration check to be pertomned using a 
sutoble agent onokse, eg a Rken 
refractometer) 
The resis of Ine calibration check must be 
recorded in the Service Record Book supplied 
with the vaporizer. 
Should the calibration check show the unit to 
be oukide the specified performance 
requirement (e.g. + 20% of scale reading) then 
a Service must be performed. 

Al voporzers must be tuly ovethouled and 
certain fems replaced every 5 years as part of 
em Overhau Service, even perfomance 
appears satisfactory. Ths & q preventve 
maintenance requirement 
195 may be done on site by 
(a) Troined user. 
(9) Authorized Penlon agen. 

(€). Penton service engineer 

for any enquiry regarding the servicing or repair 
of this vaporzer, contact the neorest accredited 
Fenlon agent, or communicate directly with 
Penlan's Service Deparment: 
Service and Repor Department, Penion Ud, 
Abingdon, OX14 3PH, UK 
Tet 01235 654222, Fax: 01235 535880. 

Always give as much of the folowing information 
(s possible: 

Type of equipment 
Product narne/model 
Serial number 
Approamate date of purchase 
Apparent foult 
Anaesthetic agent / connector binck 

 



FOREWORD 
  

This manual has been produced lo provide 
authorized personnel with information on the 
function, routine performance. maintenance 
checks and repairs applicable to the Penion 
Sigma Bite Vaporizer. 

he information contained in the manual is 
correct at the date of publication. The 
policy ot Penlon Lid is one of continued 
improvement to their products, Because of 
Ink policy Penlon Lid reserve the right fo 
make ony changes, which moy affect 
instructions in his manual, without giving prior 
notice, 

Personnel must make themselves famitar with 
the contents of this manual before using the 
‘apparatus. 

Copyright © BIR, Penlon Lid 1996. All ighls reserved. 

Selectotec is a BOC trademark 
Quik Filis an Abbott Laboratories registered trade mark 

Document No. PE 196SM 
Catalogue No. 54536
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USER RESPONSIBILITY 
  

The Sigma Ete vapomer hat been built to 
conform with the specification and operating 
procedures state in fs manual and/or 
‘accompanying labels and notices when 
checked, assembled, operated, maintained 
and seniced in occordance with the 
instructions provided. To ensure fhe safety of 
Inis device, it must be checked ond serviced 
to att least the minimum standards laid out in 
this manual, A defective. or suspected 
defective product must not under ony 
circumstances be used 

Wom, broken, distorted, contominated or 
missing components must be replaced 
immediately. Should such à repair become 
necessary. it is recommended that a request 
for service advice be made fo the necrest 
Penion Service Centre. 

This device end any of its consifuent pars 
mus! be repaired only in accordance with 
written instructions issued by Penion Lid and 
must not be altered or modified in any woy 
without the written approval of Penion Ltd. 
The user of this equipment shall have the sole 
responsibiity for ony moltunction which resti. 
from improper use. maintenance, repair, 
damage oF alteration by anyone other than 
Penton Lid of its appointed agents. 

A label i fixed to the rear of the voponzor 
across the fop moulding and vaporizer body 
bearing the words: “GENUINE PART. LABEL 
TAMPERING VOIDS WARRANTY." 
When the tap moulding is removed, this label 
wil be damaged beyond repar as 
permanent evidence of vapores 
disassembly. Replacement 10606 are only 
available from Panion Lid for authorized 
service agents against specific vaporize: 
serial numbers. 

USA and Canadian Federal Low restricts the 
sale and use of this device to. or on the 
order of, licensed practitioners. 

Statements in ths monwal preceded by the: 
following wards are of specici significance: 

~ means there is o possiblity 
of injury to yourself or ofhers. 

WARNING 

= means there & @ possibitty of 
domoge 1Ο the apparatus or 
other property. 

CAUTION 

NOTE - indicates points of particular 
interest far more efficient and 
convenient operation.



  

WARNINGS AND CAUTIONS 
  

    

WARNINGS 

The Sigma Ete vaporizer is fo be sold 
fo, and used on the order of, a 
medically qualified practitioner only. 

Anaesthetic agents are poisonous 
‘and inhaling thelr vapours, even in 
low (sub-anoesthetic) concentrations 
moy present @ health hazard. Care 
must be faken fo ovoid spillage of 
anaesinefic drugs when Ming or 
draining the vaporizer, 

The procedures described herein 
which jovolve  dismonting 18 
Vaporizer must only be performed 
after the instrument has been drained 
and dried out. 

Calibration procedures must only be 
performed with the voporizer outiet 
connected fo an angesthefic gas 
scavenging system designed in 
accordance with natfonal standards 

or regulations. 

No off or grease should be permitted 
in Ihe vapotizer service area This 
applies equally fo siicone based 
lubricants, flammable all, and grease. 

The Sigma Hite vaporizer is designed 
for use only with one anaesthetic 
agent - thot which is nomed on the 
filer block, Misdosoge will occur if 
the voporizer is filed with the wrong 
drug. 
Keyed filler devices are provided on 
certain models fo meet nation! and 
Intemational standard. 

The Sigma Elite vaporizer must not be 
modified or disassembled by ony 
unauthorized person. it should be 
reguiory serviced by a Penion 
authorized service agent, troined 
technician or engineer ond by πο 
other person (see section $). 

8 

10. 

11. 

12 

1 

The pharmacopoeia name of the 
drug is used on the label according 

fo BP, USP or Ph EUR. The user is 
‘responsible for conirming thot ony 
trode name of a drug is equivalent to 

the registered name. 

H a vaporizer is transported when 
Allen with tiquid drug the contrat must 
be in the zero position during 
transport. Movement during transport 
can resull n over-dasage. 
The vaporzor must be purged at 
maximum output with 5 L/min flow of 
oxygen for 2 minutes. and the output 

checked wilh on analyser prior to use. 

The vaporizer controf must be in the 
zero position during the filing or 
draining | process. Delivered 
concentrations are inaccurate while 
the standard filer port is open or the 
key filer shoe loose. The vaparizer 
must be upright during filling. to 

prevent overfilling. 

Vaporizers may matfunction if 
exposed to excessivaly high 
temperatures, e.g. by storage above 
© rotiaior. This may permanently 
damage the vaporizer. 
Maximum storage temperature: 50°C 
228 
Minimum storage temperature: -20°C 
CR 

Vaporizer oufputs are sensitive to 
boromefric pressure and a correction 
factor may be necessary when 
assessing the output using an 
analyser, for example at high 
alice. Barometric pressure effects 
are nos usually of clinical importance. 
(See service record book). 

Anoestnetic drugs must be treated as 
a pharmaceutical product Liquid 
shoul never be drained from a 
vaporizer into an open container and 
then reused, Contamination is likely. 
Always dispose of such drained liquid 
as в hazardous chemical.



WARNINGS AND CAUTIONS 
  

CAUTIONS 

1. The instructions given in this manual 
assume that the sevice engineer has 
received adequate training in the 
practice of servicing o anaesihelic 
apparatus and és familiar with the use 
of flowmeter, pressure gauges and 
other laborofory equipment No 
details of such procedures сте 

therefore included. 

2. Each Sigma Bite vaporizer is a tested 
and coibroted uni. fb mast 
important that components ara not 
transferred fram one unit to another. 

In parficutar, the service engineer must 
cecept responsibilty tor ensuring that 

agent specific items such as lobeling. 
keyed filers, ond control needies re 
treated as critical devices ana that full 
records of voparizer servicing ore kept. 
Following ony service procedure, の 

label to indicate to cênica! stuff that 
the vaporier has been serviced must 

be attached fo each unit.



WARNINGS AND CAUTIONS 
 



  

2. PURPOSE 

  

Penlon Sigma Bite vaporizers are designed for 
incorporation in the fresh gos supply system 
of continuous flow anaesthetic machines, 
directly connected between the flowmeter 
unit and the common gas outlet of the 
machine: 

They are unsuftable for use within a breathing 
system ‘in circuit becouse of the relatively 
high intemal resistance. 

Their purpose & the provision of accurate 
concentrations of anaesthetic drugs in the 
fresh gas supply. In accordance with the 
setting of the control knob, when the fresh 
90s supply Is between 0.2 ond 15 L/min.



  Fig. 1 Gas Flow Path 
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Gos flow in 
Gas path spits into two 
Bypass flow through 
bypass piote 
Into called entry tubo 
Out ot coiled entry tube 
Into closing mechanism 
Into gas flow plate 
Out of gas flow plate and 
info wick and vapour 
chamber 
Gas now saturated with 
angesthetic agent vapour 
‘Out of vapour chamber 
Vapaur concentration 
control needle 
Vapour and bypass flow 
join together in mixing 
chamber 
Gas flow out 
  

 



3. DESCRIPTION 
  

3.1 General Description 

NOTE The User Manual (Cat. No. $4535) 
Provides © detailed specification and notes on 
the installation and operation of the vaporizer. 
The service engineer shouted have a Copy for 
reference, in addition to this service manual, 

Introduction 
The Sigma Fite vapoñer enobles the 
anaesthetist fo add a predetermined amount 
of vapour of a volatile drug fo the fresh gas 
steom supplied to the patient's breathing 
system. 
Al ancesietc agents of a volatile nature 
have relatively high vapour pressures at normal 
room temperature so that this saturated 
varour must be diuled considerably to 
produce Ihe concentrations requited clinically 

Gas Flow Path 
Figures 1 and 2 show that the voporger 
Contains two paths for gas flow. One is aways 
open, through the bypass plate. The second, 
which is open only when the control knob i 
moved from zero. è rouled via the coiled emy 
lube, lhe closing mechanism,  vopour 
chamber, and vapour control needle office, 
‘ond joins up with the bypass flow in a mixing 
chamber adiaining the cutie! 

Vapour Chamber 
he vopour chamber contains the 1040 
aesthetic drug, and is fied through the filer 
unit to a level shown on the level indicator. 

The chamber contains a spiral wick assembly. 
Gas which enters the chamber has 10 poss 
through the папом passages between the 
wicks. becoming salutated with vapour betore 
emerging through the vopour control orifice. 
The proportion of the total flow which passes 
through the vapour chamber is determined by 
the relglive resistances ot the bypass 00006 
(which does nol vary with control knob setting. 
but does vary with temperatura) and the vapour 
control office (which varies only with contrat 
knob setting). 
Compensation for tota fow variation & 
achieved by the design cf the orlice elements 
which ore precision pars. 

Temperature Compensation 
Compensation for temperature variation (and 
therefore changes in vapour pressure. viscosity 
etc.) is achieved by lhe movement of a byposs 
control plate against the bypass otifice. thus 
changing Ihe area of the orice, under the 
influence of a sold state temperature sensitive 
device. This device 5 mounted within the 
vepour chamber so that it is exposed to both 
{gOS aNd lquid temperatures within the vaporizer. 

Bock-pressure Compensation 
Compensation for fuctuating bock- pressure on 
the vaporizer, as produced by the use of IPPV in 
the breathing system, E provided by the 
inclusion of a long coled entry tube prior to ine 
closing mechanism system which prevents 

revere flow of vapour fom the chamber into 
the bypass gas flow. 
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DESCRIPTION 

  

32 Concentration Control 
and Cut-off Mechanism 

3.2.1 Control Knob Assembly 

The laser engraved dit (1) is etched to 
match the performance Characteristics of 
the components of the indwviducl vaporizer 
using its alotted agent, 

The digi à held, by a screw, to the dial 
moulding (2). This is positioned onto the stop. 
plate (3) wih pegs, The whole assembly is 
held to the stop plate by two Md screws, 
which are then covered by a self-adhesive 
label (4). The label is colour coded for the 
agent fo be used with the vaporzer. 

322 Dial Stop Plate Assembly and 
Vapour Control Valve 

When the control knob & pushed in, the stop 
plate (3) disengages from the zero position 
diol stop (which prevents knob rotation in the 
off postion). ond opens the closing 
mechanism by pushing on the shoft assembly 
Gee 3.24). 

As the stop plole is now disengaged from the 
dial stop if is free to tum anti clockwse and 
rotates o com via a drive pin. 
A cam tolower produces movement of the 
vapour control needle vole within the 
needle housing, altering the size of the orifice 
avallabie for the passage of vapour. 
Thus, as the cam rotates, the folower moves 
against the com face and the volve moves 
in or out of the vapour control office.



DESCRIPTION 
  

323 Dial Stops 

The diol stop (zero postion) (I) operating 
against the stop plote (2 is adjusted to 
prevent rotation of the knob ossembyy in the 
¿eto postion and is set ín postion to maintain 
he correct clearance between it and the 
stop plote to prevent radial movement of he 
diol in the zero position. 

The click pin @) is adjusted with a jocknut to 
Produce the required ‘feel’ when rotating 
the control knob assembW. 

The second dial stop (max. dial stop) (4) 
prevents rofalion past the maximum setting 
shown on the diol 

324  Cut-off Mechanism 

When the control knob assembly is in the 
zero position, the spnng-loaded cul-of 
valve is closed. This prevents gos flowing into 
Ihe vapour chamber. 

When the control knab assembly is pushed in, 
lhe stop plate (2) pushes the closing 
mechanism shaft (5). This pushes a spring 
loaded seal assembly off its seat on a spool 
assembly, Gas is Ihen able to tow info the 
vapour chamber. 

3.25 Interlock Mechanism 
Wiîh two or three interlocked vaporvers on 
the onaesthetic machine back bar, iniñal 
operation of the concentration control dial 
(6). by pushing on. activates the interlock 
system (7). The inlelock push rods (@) move 
oulwords, ensuring thal ony that voperizer 
can be in use. 
The interlock deactivates as son as the 
contol dials retuned to the zero postion 

    

 



DESCRIPTION 
  

33 Temperature 

Compensator 

This device alters the resistance to the flaw of 
gas passing through a byposs valve. 

The temperature sensitive element comprises of 
a number of low and high expansion sleeves, 
The high expansion sleeves expand/contract 
wih increase/decrease in temperature, 
causing the bypass control plate to move 
way from / towards the bypass plate. 

At low temperature the bypass resistance È 
increased, forcing more gas through the 
vapour chamber to compensate for the lower 
vapour presure of the liquid. At high 
lemperatures the reverse is effected. 

34 Wick Assembly 

The wick assembly (1) consists af a Jong strip of 
wick material atlached to 0 metal backing 
strip, and rolled into a spiral This forms a 
single unit coriridge ossembiy for ease of 
replacement. 

The wick в 
clamped to the 
gas flow plate (2) =; 
with a sea (3) in 

between to = 
prevent leakoge Sy 
‘actos the wick. A, 

  

The wick is not in 
contact with the 
outer wols of the 
vapour — chamber 
(4). but is attached 
to the gos flow 
рю (2) with three 
screws, - 

The spirat formation of the wick ensures Ihal ol 
as passing through the vapour chamber has 
a long path to falow. Ihis permits vapour 
salutation te occur. 

2 
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DESCRIPTION 
  

35 Filler and Level Indicator 

NOTE for information сп filing ond 
raining the Abbott Quik Fi titer 
block, refer to the Elite. user 
manuo! supplement, Са’ No. 
52665, 

3.5.1 Agent Specific (Keyed) Filler 
Ths unil is designed to be used with a bottle 
adaptor only, Operating instructions are 
included in the vaporizer user manual. 
Bottle adaptors for ecch agent type are 
available - see section 10, Ordering 
Information. in the user instivetion manual 

352 Screw Cap Filler 
This unit is bolted fo the vaporizer body and 
has a sorew plug sooled filer opening. with 
an intemaly mounted drain screw. The 
knurled plug hos @ sol in the top. lo icin 
the vaporizer remove and inver the plug. 
‘ond use its slot to undo the drain screw ant- 
clockwise, 
Refer to the user manual for full instructions. 

353 Agent Level Indicator 

The: level indicator is a glass plate held in by 
a bezel with maximum ond minimum fil level 
marks printed on the agent colour caded 
er label, 
Provided the vopotizer is upright, with the 
control knob set at zero, the chamber 
cannot be overfiled as the design of the or 
escape ports fociltates ir tapping at the 
maximum sofe level 

On agent specific (keyed) filer modes, an 
overfit hole drains excess agent from the filer 
system, 

On screw cap filer models, a drain hole is 
included in ine side of the filer block to drain 
the filer funnel level should excess agent be 
tipped info the filler block during filing.  



4. SPECIFICATION 
  

4.1 Physical Dimensions 

Width Helghf 
Cagemount 133 195 
Back Entry 100 195 
Back Entry with intertock 120 195 
Selectatec Compatible 100 217 
Selectatec Compatible with Intedock 120 217 
Drager ‘plug in’ Compatible 100 215 

Dimensions given above ore in milimetres 

NOTE For Screw Cop Filer models depth, subtract 
11 mm from the depth dimensions given 
above. 

42 Weight 

Approximate weighl: 7.3 kg. 

43 Capacity 

Volume at MAX mark 300 + 10 
Volume ot MIN mark 80 +10 

Capacities given above are in miliitres 

NOTE After draining, approximately 35 + 10 mi af 
liquidi is retained by the wick. 

44 Filling System 

Agent Specific Keyed) 
10 be used with corresponding agent specific filer 
adaptor, see section 10, Ordering Information. in the 
user instruction manual 

Sctew Top Filler 
NOTE Not avaiable in North America. 

12 

Depth 
174 
158 
186 

204 
191



SPECIFICATION 

4.5 Control Dial Scale 

The control di is marked as follows: 
From O 6 2% vol. by intervals of 0.2% vol 
From 2 ta maximum. by intervals of 0.5% vol    

  

ho control diat knob bar is 
marked 0" o! zero 

4.6 Patents 

The Sigma Site is protected by UK and 
foreign patents 

47 Temperature Range 

Operating Temperature Range: 
15 to 35°C (58 to 95°F) 

Storage Temperature Range: 
720 to SC (-5 to 122F) 

Storage in fransil (up to 7 days): 
-40 lo SOC (-40 10 149F) 

Before use, function test a vaporizer that has 
heen subjected to temperatures outside Ihe 
ranges given above. 

48 Flow Range 

Operating Flow Range: 
0.2 to 15 res/min. 

See section 7.4.1 in the user instruction 
manual for output accuracies at extreme 
conditions 

49 Bypass Resistance 

All vaporizers except Sevolurane BY; 
Nominal 10.4 cmH20 al 4 l/min air 

Sevoflurane 8% vaporizer: 
Nominal 12 ornHzO at 4 i/min air 

13



5. FAULT FINDING AND TEST 
  

5.1 Concentration Output 

For o detailed guide to causes of faiure of 
concentration output ses sub-sections 6.3.2 
and 66, 

511 Wick Assembly 

toss of vaporizer concentrated output can 
result from poor wick performance, however 
this should not occur if the vaporzer i 
drained ond filed with fresh agent on a 
regular basis. 

follow the procedure for fling and draining 
given in the User Manual. 

512 Temperature Compensator/ 
Bypass Resistance 

Should the vaporizer output differ from the 
set value the bypass resistance moy be out 
of adjustment. 
See section 6.5. 

5.2 Vapour Leakage 

For a delaled guide lo causes of vapour 
feakage. see sub-sections 6.3.2 and 64. 

u
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6. SERVICE PROCEDURES 
  

6.1 Service Policy 

6.1.1 Servicing Frequency 

It is essential that the output of the Sigma 
Bite should be given a calibration check 
regulorly every 3-6 months. and that the 
vaporizer should be kek tested, as part of 
the overal servicing of the anesthetic 
machine, 

Results should be recorded in the Service 
Record Book supplied with each vaporizer. 
Any departure from standard perfomance 
or a trend towards predicted falure. should 
be conected by a Senice, camled out as 
described in section 6.4, 
It the vaporizer is functioning corectiy, 
Preventive maintenance can be defered. 
but only for a maximum period of 5 years. 

All vaporizers must be given a Service and 
have certain items replaced avery § years, 
even if performance appears satisfaciory. 
ms E a preventive | maintenance 
requirement. 
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62  Workplace and Equipment 

NOTE 

WARNING 

Environment 

Gos supply 

Small toos 

Gauges, etc. 

Test Rigs 

For complete safely when 
servicing this device, ful 
reference must bo mode to 
he WARNINGS and 
CAUTIONS Isted in Section 1. 

Adequate ventiiction of the 
Work area must be provided. 
During calibration 
procedures, connect the 
outlet of the vaporizer fo an 
‘nvesthelic gas scavenging 

system designed in 
accordance with national 
standardı or regulations. 

servicing must be cared out 
in a stable temperature 
envionment. preferably with 
thermostaticaly controled/olr 
conditioning to maintain the 
temperature within 20°C 
are, 

flow check for bypass 
resistance measurement must 
be cored out using ai, 
Calibration after servicing 
must be cared out using 
oxygen. 

es Bled. Mroughout me 
service procedures detaled 
in this monua, and in the 
following pages 

as isted im the following 
poges. 

layouts and components are 
Ksted in the following pages.



SERVICE PROCEDURES 
  

62.1 Standard Equipment 

Pressure regulator 0 - 400 kPa (0 - 60 sig) 
Pressure gauge O 400 kPa (0 - 60 pig) 
Pressure gauge 0 - 40 kPa (0 - 300 mmHg) 

Pressure gauge or water column 0- 104Pa (O: 100 cm HO) 
Flow meter unit 0- 10 ¿mi 
Pressure isolating valve 
Leak detection tid 
Torque ciiver 0-10 Nm 

Gas andiyser - The prefened form of analysis apparatus & an 
interferometer, but with suitable care jo check the calibration, the 
fofowing are abo suitable: 

Infrared analyser 
Mass spectrometer 
Molecular absorption meter 

The selected analyser should nave a sensitivity better than + 0.1%. 

6.2.2 Test Connectors and Equipment (available from Penton) 

Tesl connection block (MH 636) 
Pressure gauge tes connector (34226) 
flexible hose with cagemounl female connector end (37019) 
Blanking plug with pressure gouge Connector (Cagemount mole 37018) 
Nylon Catheter (52605) 
Exhaust tubing (22 mm diameter breathing hese) (57004) 

623 Special Purpose Service Tools and Equipment (available from Penlon) 

Needle housing removay/setting tool 408883 Filer shat housing fool 
TC outer tube fool 408886 86917 gloss seal compression too! 
Bypos: adjustment spanner 408871 Bypass locking spanner 
Bypass adjustment box spanner 408865 Byposs plate location tool 
Interiock bush tool 408889 Inferiock pustt rod setting tool 
Analyser mixing chamber (containing diffusion material) MH $61 

624 Test Apparatus 

Flow Check tor Bypass Resistance Measurement - 6.2.4.1 (Test Apparalus A) 
Calibrallon Check - 6.2.42 (Tes Apparatus A — adapted for calibration) 
Leak Test - 6.2.43 (Test Apparatus B) 

A schematic layout for each apparatus is given in the following pages. 
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408860 
408874 
408868 
408892 
408894
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SERVICE PROCEDURES 
  

  

  

  
  

  

      

  

  

          

- Vaporizer 

Analyser 

- 
т
о
т
т
о
о
з
»
 

- Pressure gauge connector tee (34226) 

— Pressure regulator 
- Pressure gauge 
— Fowmeter unit 
— Pressure gauge or water column 

  
          

  
  

0 — 400 kPa (0 - 60 psig) 
0 - 400 kPa (0 - 60 psig) 
0 - 10 L/min 

= Exhaust tubing (22 mm ciameler breathing hose) 

- Nylon catheter (52605) to connect to analyser (G) 
— Test connection block MH 636 

18 

E 

Water 

Column 

D c Е © H 
Pressure Flowmeter Vopořzer Ming Analyser 
Gauge Unt Chamber 

B 

Regulator 

| * Rowio 
Scovenge 

A System 
Oxygen 
supply 

6.242 Test apparatus À - adapted for calibration 

— Oxygen supply 

0- 10кРа © - 100 em HO) 

~ Analyser mixing chamber (containing diffusion material) MH 561/1



SERVICE PROCEDURES 

  

Pressure | (5 
Gouge     
  

    

D E 

Banking Fowmeter E 
ún Voporizer Pug 

Pressure 
Gauge 

| 
Regulator 

  
  

    
  

      

  

    
  

  

  
  

  

Oxygen 
Supply     
  

6.243 | Test apparatus B- for leak testing 

A — Oxygen supply 
B - Pressure regulator 0 - 400 kPa (0 — 60 psig) 
С - Pressure gauge 0- 400kPa (0- 60 psig) 
D - Fiowmeter unit 0-10 L/min 
E - Vaporizer 
Е Blanking plug 
© - Pressure gauge 0 40 kPa (© ~ 300 mm Hg) 

- exible hose with cagemount female connector end (37019) 
— Blanking pig with pressure gouge connector (cagemount mole) (37018) 

19



SERVICE PROCEDURES 
  

  

63 Calibration 
6.3.1 Calibration Check Procedure (Before Service) 

Procedures T EquipmentTe Voies 
  

| 
| 

NOTE ©) Anaesthetic gas scavenging equipment must 
be connected during these tests. 

b) Cany out the lests with tne vaporizer goly 
fxed on an anaesthetic machine equipped 
with a low flow flowmeter 

Drain the vaporizer and discard the contents. 
DO NOT REUSE. 
Close the filer system. 

Verify the leak tightness of the anaesthetic machine. 
(See applicable service Manual). 

Check for leaks trom the vaporizer os follows: 
Attach a pressute gauge lo the comman gos out. 
Set the vaporizer 10 hall-scole. with the filer closed 
Use the low flow flowmeter of the machine to raise 
Jhe pressure of the whole fresh gos system to 
160 mmHg (20 kPa), 
Observe the reading on the low flow flowmeter. This is 
the flow required fo maintan the system at 
150 mmHg (20 kPa) pressure. 
Conti the teak & not rom the anaesthetic machine 
by removing the vaporizer and retesting the machine. 
NOTE: Retest the vaporizer on a test rig if necessary. 
REJECT ANY VAPORIZER SHOWING EXCESSIVE LEAKS 
(Refer to section 63.2. Fault Finding) 

Fil the voporizer half ful wilh the comect agent. 
Allow 4 hours for temperature stabilization, 
Record the room temperature which must be 20 + 1°C. 

Measure the output of the vaporizer with an approved 
analyser. 
Use oxygen as the camier gas, at a flow rate Gf 5 L/min. 

Take readings with the vaporver set as follows: 
4% vopoizer - 096, 0.4%, 1%. 3%, and 4% 
5% vaporizer — 0%, 0.4%, 1. 3%, and 5% 
P vaponzer — 0, 0.4%, 1%. 30, 5%, ond 7% 
8% vaporizer — 0%, 049%, 1%, 3%, 5%, 7%. and 8% 

20 

Acceptance value. 
Leak rate of 100 m/min 

Test Apparatus B 

Test apparatus A with 
analyser and exhaust system 

Oufputs should be within 
+ 20% ol the indicaled 
value for set values at 1% 
and above, or + 0.2 %v/v. 
Output at zero is to be 
less than 0.03 v/v.



SERVICE PROCEDURES 

Calibration Check Procedure (conta) 

  Procedures. Equipment/Test Values 

  
6. Record each anolyser reading on the Calibration Record 

test sheet in the vaporizer Service Record Book, 

7. REJECT ANY VAPORIZER SHOWING A VARIANCE OUTSIDE THE 
TOLERANCE VALUES AND REFER TO FAULT FINDING GUIDE, 
SECTION 6.3.2. 

IF LOW OR ZERO OUTPUT OBTAINED AT ALL SETTINGS, REALLY 
CHECK THE LEVEL INDICATOR. 

FOR REPEATED FAILURE OF THE CALIBRATION TEST, PERFORM 
A SERVICE ON THE VAPORIZER. 

  
21 

   



SERVICE PROCEDURES 
  

  

  

632 Fault Finding - Before Service 

Four Possible Cause Treatment References 

1. Lowor — | (©) Insufficient kquid in chamber | (0) Refllychack level indicator | User Manual 
2610 output 
at al (©) Leak to atmosphere from (0) Service, ana check during 

| settings vopour chamber darnanting ihe condition of 
i © The Oring, seaing face | 6.42, item 10 

and O ring groove - gas 
fow plate to top of 
vopour chamber, 
O) Tre five O rings, he 645, tem 4 
seding face, and the O ring] 
grooves - filer Block to 
vapour chamber 

(©) Cut-off mechanism not (©) Senice, and check during | 6.44, item 9 
opening cismenting, fhe operation 

of the closing mechanism 
злой, 

i 
(ὢ inconectiy adjusted needle |(d) Service, and adjust during | 6495. 

i housing reossembiy. operation 29 

i (6) Bypass resistance out of Ce) Adiust after Service 65 
] adjustment 

{0 Wrong agent Drain and ory User Manual 

    Selectatec Compatible models: 

WARNING if halothane has been used ina nonholothune voporizer, do no! use 
that vaporizer unit all fraces of halothane are removed 

To prevent the possibility of malignant hypothennia, the vaporizer must bo 
completely disossembied for cleaning. 

(9) Com wear 

4) Leakáng sighf gíass seal 

@ Damaged sealing counterbores| 

© Demaged or bent support plotel   
@ Senice. and fi new cam 

©) резво! 

(| Senice, ond fit new block 
assembly 

@ Frew suppor 
рые.   

6494. lem 10 

646, tem 17 
6.47, item 8 

6484 

6484, item 13 
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SERVICE PROCEDURES 
  

64 Service Overhaul 

64.1 General Information 

Service Schedule 

H the vaporizer fals the calibration test a 
Service Ovemaul must bo carried oul. 
NOTE A service overhaut must be Gore 

cut a? a maximum 5 year infervai even i 
performance appears satisfactory. This 8 a 
mandatory preventive maintenance 
requirement. 

Preparation 
The vaporizer must be removed from the 
ancesthelic machine for this service. 
The vaporizer must be drained af anaesthetic 
agent and then dried by passing an airflow 
of 10 Umin through it with the contol at 
maximum setting until all trace of vapour at 
Ihe oulpul pot eliminated. Check using an 
agent analyser. 

Service Area 
These procedures should be carried out in a 
Jaberalory room al a. temperature of 20 "C 
21°C. not varying by £ 1°C over lho tesi 
period 
Appioxmalely 1 
space is required. 
A scavenge system for anaesthetic vapours 
should be in operation. 
A supply of compresed air. dry ond clean, 
at Dá bar (8.7 ps) should be avatable 

mette square of bench 

To prevent components ftom different 
voporzers being iransposed, only dismontie 
one vaporzer in the work area ot a time. 

O seal Lubrication 
Light lubricate © seols / © rings wih PTFE 
based, oxygen compatible, lubricant. APPLY 
SPARINGLY, 

25 

Cleaning 
Always comply wilh tocol heatth ond safely 
regulotions when using solvents to clean 

components. 

Bypass Resistance Measurement 

Measure the bypass resstance before and 
after serucing (ses section 6.5). 
The vaporzer must be held at a stable 
temperature for 4 hours before bypass 
resstonce figures ore measured. 
Record the resistance value al a flow of 
4 min air.



SERVICE PROCEDURES 
  

Service Overhaul - Dismanting 

642 lid, Knob Assernbty, Valve Block, 
Gas Flow Plate / Wick Assembly 

NOTE Before dimanting the voporzer, record 
the bypass resistance (see section 6.5) 

1. Remove the top label (1) and Giscard. 
Remove the Iwo screws and remove the 
Lo) 

2. Remove the three screws ond detach the 
connector block (3). 
Discard the Iwo © rings (connecter block 
o valve block), 

3. Remove the knob bar label (4. and 
discard. 
Remove Ihe two screws and the knob 
assembly (5). 
Remove the diai/scale assembiy, The dial 
can be removed irom fhe dial moulcing 
for cleaning 

4. Remove and discard the “Warranty Void’ 
label ($) fixed across the rear of the top 
moulding and the vaporizer body. 
Remove the screws holding the top 
moukding (の 
Tip the top moutaing forward fo cloor the 
iol cortes and ff fee of the vaporizes. 

5 Remove the four screws securing the 
valve block (8). Slacken the screws in the 
sequence A, B, С. D, as flustated, 
Lih the valve block and wick assembly out 
of the chomber. 

$ Detach ihe valve block from íñe ges flow 
plate and wick assembly (©). 
Discard the chamber seaing ring (10). 
gös flow plate O fing (11), ond the 
bypass plate O ting (12). 

26



SERVICE PROCEDURES 
  

  

  

  

          

Fault Finding - Before Service 

Fault Possible Couse Treatment | References | 

(0. Wor of damaged clows on (k) Fit mew locking shaft 6.4.8.2. tem á 

locking shaft Check also: back bar manifold 

‘on onossthelic machine for 
damaged locking plate spring, | 

NOTE. (h) ond (k) can be corried out without the need for a tul service, 

2. Lowouipur | (9) Contaminated wick (@ Renew wick as part of Senice | 6.49.2, Hem 9 
at high 
setting only. | (b) Leaking wick seol washer (©) Renew as part of Service 6.492, tem 7 

(Cc) Leak ot coiled entry tuba (6) Renew tube/seals as part of 6493 

| Senice, items 1, 3, 4, 5 

3. Excessive (a) Wam or broken vapour control | (a) Return unit to Penion. or 6.44, item 16 

varionce in needle valve spring authorized agent 
| output when 

an output is | (b) Jamming needle (b) Service, and checkneede | 6.44, tem 20 
selected action duing dsmanting 
clockwise 
and then (c) Loase cam locking shaft (c) Service. and check grubscrews| 6.4.4. 

anticlockwise| items 4 and 5 
(a) Loose cam drive pin (d) Service, and fit new cam 16494. tem 10 

4. Zero not (0) Cut-off © rings leaking (0) Service, renew seas 6491 
obtained ifems 3 and 4 

! (b) Leak between seal assembly (b) Service, and replace 64.9.1, tem 2 

and spool seal assembly Part No. 408021 

(0) Leaks through TC assembly €) Service. and check 6492 
‘al seoing faces 

(@) Wom vapour recate and/or | | (a) Return unit to Penlon 644, item 20 
seat or authorized agent 

(e) Jamming needle €) Service, and check needie | 644, item 20 
‘action during dismanting 

(D Incorectty odjusted needie «9 Service, then adjust during 6495, 

ond seat rose, operation 29 |     
  

23



SERVICE PROCEDURES 
  

Fault Finding — Before Service 

  

  

    

(©) Bypass gos ext port particky 
blocked 

  

Service 

  

f 
| Foutt Possible Cause Treatment m References 

$ High output | (a) Bypass out of adjustment (0) Service, then adjust 64/65 

(b) Bypass control plate (0) Retum unit to Penlon, or 643, item 12 
contamination authorsed ogent 

€) Clear obstruction during 64 
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SERVICE PROCEDURES 
  

Service Overhaul - Dismanting 

643 Wick Assembly, Gas Flow Plate 
LC. Sleeves, Dial Stop Plate 

7 Remove the three screws holding the clamp 
plate (1), and wick assembly (2), Remove the 
wick assembly, TC cloth sleeve (3), ond wick 
seal (4), ang discard 

8 Use service tool, Part No. 408886 (TC. outer 
sleeve too) lo unscrew the I.C. outer sleeve (5) 
from gas flow plate (6) 
TAKE CARE NOT TO DAMAGE THE PROTECTIVE 
PLATING 
Remove the spring (7) from the innermost sleeve 

Remove and discard the O ring (8) and remove 
the spacer (9) 
Disassemble the sieeves (10) from within the TC. 
ouler sleeve, Core must be taken not to 
damage mating faces of components, 
RFASSEMBLY WITH DAMAGED COMPONENTS 
MAy AFFECT VAPORIZER OUTPUT STABILITY. 
Clean al components. place to one side. 

& Remove excess ‘threadiock'. ond unscrew the 
small and large jocknuts and remove the 
‘adjuster nut (11). 
Push out the bypass control plate (12) and the 
bypass plate (13) - tap gently on the bypass 
control plate (threaded end) with a rubber 
headed male. 
Remove the springs (14) from the valve block 
‘and place to one side. 
Remove the twa © rings (15) from the bypass 
Plate and discard, 
Remove the O ring (16) from the bypass control 
Plate and discurd 
Unscrew the bypass adjuster shaft (17) from the 
bypass control Pile and remove and discard 
the O ring (18). 
PROTECI THE FACES OF THE BYPASS PLATE AND 
BYPASS CONTROL PLATE (ARROWED) TO 
PREVENT SCRATCHING, 

9 Remove the Iwo screws securing the dial stop 
support plate (19), 
NOTF Do not remove the dict slop, 
Remove and discard the cick pin (20). 
Place the support plate. and spring. to one side, 

28.



 



SERVICE PROCEDURES 
  

Service Ovehoul - Dsmanting 

644 Vapour Control Mechanism- Cam, 

10. 

12. 

14 

Needle, and Needle Housing 

Remove the stop plote citcip (1) and discard 
Remove the stop piote (2) and spring (3). 
Loosen the grub screws (4) securing the cam 
facking short (5) 
Remove the cam lacking shaft, thrust bearings (6). 
cam (7), and spacer (8) 

Remove the clasing mechanism shatt (9). 

Remove lhe cut off mechanism screws and wosher 
ao 
Remove [he bal seal retaining washer (11) and 
discard the bal seal (12). 

Remove the spod (13). and discord the O-rings 
da 
BE CARFFUL NOT TO DAMAGE THE REAR SFALING 
FACE (ARROWED) OF THE SPOOL 

Puting a hand over the cul-off area, invert the 
Uni fo allow the seal assembly (15), and spring (16) 
to fall inte the hand. 
Clean the shaft (9), is quide in the spool assembly, 
and the PIFE face af the seal, with suitable solvent, 
DO NOT USE ABRASIVE CLEANER OR SCRATCH THE 
SEAL FACE IN ANY WAY 

Remove the two screws securing the book plug 
(17), remove the plug and discord the O ring (18). 
Remove the spring (19), push out the needle (20) 
and com folower (21) assembly 
BE CARFAL NOT TO DAMAGE THE NEEDIF 
CONTROL SURFACE (ARROWED) 
Remove the com folower ciel (22) and decor. 
Discord the needle bal seal (23) 

Remove the fwo screws (24), discard the washers 
(25), ond loasen the grub screws (26) securing the 
Needle housing (27). 
Using service fool, Port No. 408883 (needie housing 
removal/setfing). unsciew the neede housing, then 
push it out of the valve block, 
BE CAREFUL NOT TO DAMAGE THE REAR FACF OF 
THE HOUSING (ARROWFD) 
Dkcard the two O rings (28). 

30



 



SERVICE PROCEDURES 
  

Service Overhaul - Dismanting 

6.45 Filer Block, Coil, 

17. 

18 

19, 

20. 

Vapour Chamber 

Remove the filer label (1). 
MAKE A NOTE OF THE AGENT TYPE 
SHOWN ОМ THE LABEL BEFORE 
DISCARDING. 
Remove the two filer block securing 
screws and detach the block (2) from 
the vapour chamber (3). 
Discord the five O rings (4) that sec! 
the vapour chamber fo the filer block 

Side off the vapour chamber cover 
5. 

Detach the coiled tubing (6) fram the 
cal connectors (2) and dscoro Ihe 
tubing and securing clps (8) 
Caretuly remove the Iwo col 
connectors ~ DO NOT DISTORT. 
Remove and discard the O rings (9). 

Remove the vapour chamber fo valve 
block connector (10), remove and 
discard the O rings. 

Remove the four screws securing the 
base (11) ko the vapour chamber. 

32
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SERVICE PROCEDURES 
  

Service Overhaul 

6.47 Screw Cap Filer Block 

Dismanting 

5 

Remove the filer knab assembly (1). 

Unscrew the shaft assembly (2) and 
remove the seal (3) and rivet (4) and 
discord, 

Unscrew the shaft housing (5). 
Remove the O ring (6) and discard, 

Ρικ the bezel (7) from the filer block, 
and discard 

Carefuly remove the seal ($). spring 
©, and glass (10) 
Discard the seal and spring. 

Remove and dscard the bat (11) and 
backing (12). 

Inspection and Reassembly 

36 

Cleon οἳ ports thorough with a 
suitable solvent, (Ersure loca! Health 
and Safety procedures are followed). 
Inspect alt parts for signs of wear, and 
replace as required. Refer to spare 
ports st tor intormotion. 

Pul the new © ring (6) into the shaft 
housing (5) and screw the housing 
into the filer block. Use senice tool, 
Pari No. 408880 (files shafl housing 
100). 
Note, torque value is 5.7 Nm. 

Secure seal @) lo shafi-end using 
rivet (4. Genty top the rivet in, taking 
core not lo damage ihe seal with the 
hammer, Altematively. press the river 
in wilh a vice. 
Screw the shaft/seal assembly into the 
filer block. 

Screw on the filer knob. 

Al the new sight gloss backing (12) 
ara bal (M). 
Fit the sping (9) info the sight glass 
sea! (8) then carefully piace the glass 
(10) into the sea. 
Fil the seal/sight gloss assembly into. 
filer block using service tool, Part No, 
408874 (Sgnt glas seal compression 
too). 
TO ENSURE CORRECT FITMENT, ALWAYS 
USE THE SERVICE TOOL FOR THIS 
‘OPERATION. 
A damaged seo! may deteriorate 
ropidly dusting vaporizer use. 

Fit the bezel (7).
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SERVICE PROCEDURES 
  

Service Overhaul 

648 | Vaporizer Connector Blocks 

648.1 Cagemount 
1. Check the tapers (1) for dumage, is. 

Gents or peeing chrome. 
Reploce il damaged 

2. Ensure ports ote clean and grease flee 
3. Tighfen studs (2) to 4 Nm ang ensure 

nuts rnove freely. Replace studs and 
nuts if tight. 

6.4.8.2 Back Entry 
1. Remove the four screws. from 

backplate (1). Replace if damaged, 
2 Removefdiscard the two © rings (2). 
3 Check the backplate seal tuce for 

damage. ie. dents or peeing chrome. 
4. Renew © mngs. reft the backplate to 

the block. Tighten screws to 4 Nm. 

Ihe 

6483 Back Entry Interlock 
(additional operations) 

Remove the locking pin (3). spring (4), 
cand washer (5) 
Use service tool Part No. 408889 
(interlock bush too) 19 unscrew the 
two support bushes (6). 
Remove the interlock push rods (7). 
springs (8). and woshers (9), leave the 
circlip (10) on each shaft 

NOTE The longer push rod is Не fo the right 
hand side of the black (vaporzer 
viewed from front) 

6 Clean al components, 
Check for wear and damage (check 
the rads are not bent). 
Check the cicip (10). on the locking 
pin (3) and eoch push rad (7). Renew 
if dstoned. 

7. Reossemble the interlock push rads (7) 
= place the washer (9) over the non- 
chamfered end of the rod (arrowed 

38 

10. 

12. 

13. 

м 

"A), followed by the spring (8) and 
support bush (6). 
Fit the components back info the block 
donger push rod to fighi hand side 
vaporizer viewed from front), 

After assembly ensure both interlock 
push rods move freely. 

Piace the washer (5) onto the locking 
pin (3) folowed by the spring (4). 
Lighty lubricate the pin with petroleum 
jelly and fit to lhe block 
Cleon the fp - B- and lubricate 
with Пос Klopobe to provide 
damping. 
Remove the inteñock lever 
the valve block as follows: 
Remove the screw (12) securing the 
lover to the valve block. 
Clean the lever. bush. 
wasner. 

(1) from 

screw, ond 

Remove the interlock shaft (13), clean, 
and check for wear. (Mis assumes the 
dal stop plate, shown assembled in 
the illustration, has been removed as 
par of the vaporizer service) 

Reassernble al components. and 
ighten screw (12) to 2.3 Nm. 
Fnsure fre movement of the lever, 
Use service too). Part No. 408889. to 
lighten the bushes (6) 

Prior lo replocing lhe vaporizer top 
cover {99 5495). attach the 
connector block fo the vaporizer with 
he three screws. 
Tum the vaporger on to activate the 
interlock system and use semice tool 
Part No. 408894 fo check dimension X 
(see inset Bustration), 

W necessary, adjust the lever (11) os 
follows: 
Loosen the grub screw (14) which 
locks the hexagon adjuster screw (15). 
then tum the odjuslet to increase or 
decrease inleflock pushrod travel. 
Clamp the adjuster screw with the 
grub screw. and recheck dimension X.



  

Sonico Ki Rank Cagemount a!        

  

  

        

     



SERVICE PROCEDURES 
  

Service Overhaul 

$484 Vaporizer Connector Blocks 
Selectatec (Non Inferiock) 

Check counterbore faces (1) for 
damage, replace block if necessary. 

Ensure valve actuating pins (2) are 
secure, replace the block it fhe pins 
axe loose ol missing. 

Unscrew lacking shaft secunng screw 
@ and remove shaft and knob 
assembly (4) and spring (5). 
Check that whe comect type locking 
shaft and spring cre fitted - vaporzers 
bull fram late 1996 have a shatt with a 
reduced diameter above the clow 
end (ee Note “A' on ustation) and el 
spring with © larger coll diameter at 
one end (see Nole ‘B' on illustration), 
Early type shaft and spring must be 
replaced with new components. 

Clean tnd inspect shaff ciaws (6) and 
slot for weor and damage. 
Replace the злой if wom or damaged, 
oF if.cn early type shaft and spring are 
fitted: 
(0) Remove knob label (7) and screw 

® to seporale knob ©) and 
focking shaft assembly (10). 

(©) Push out the retaining pin (11) 
from the assembly io allow 
removal of the locking shot 

(©) Use a new retaining pin fo secure 
the replacement shot 

Ensure the large blanking screws (12) 
are securely fastened on each side of 
the block. 

Ensure support plate (13) î staighl and 
undamaged. repiace it necessary. 
(a) Remove the two securing screws 

ana defach the piste from the 
connecter block. 

10, 

(o) Note that on reassembly the 
mating surfoces (A) ol the plate 
and connector block must be 
corefuly fected with a smal 
amount of Loctite 7649 activator, 
then Loctite 601 

(e) Use Loctite 222 on the мо 
securing screws and tighten to 23 
Nm. 

Prior 10 reñíting the locking shafl and 
aiher components to the connector 
block, ensure oll parts are clean 

To refit the locking shatt assembly and 
spring in the block, proceed os follows: 
Lupicate the crea adjacent to the 
shatt slot (14), and the spf with 
Petroleum jel. 
Note the configuration of the spring (5) 
ー has a larger coi diameler at one 
end. 
Place the spring end (smaller diameter 
col) in the Jocation hole (15) in the 
shaft assembly, then locate the shaft in 
the block, 
Ensure the other end of the spring 
diarger diameter coi) locates in the 
hole (36) in the block, 
Push the shall down ond twist 
Clockwise Until the sfot tines up with fhe 
securing screw hole, ond insert the 
screw (3) and tighten, 
Ensura the shaft moves freely after 
clamping 

Check that the end of the spring & 
fush with the connector block at hole 
(17), cut the end flush if necessary. 

Ensure blanking screw (18) $ securoly 
fastened (positioned fash, or 05 mm 
under the surface) 
Use Loctite 222 oF equivalent if refting 
to the block,



  

      

  

NOTE 
(A) On vaporizars bui E 
from ¿ato 1995, shaft V 
has reduced 
diameter. 

   

   

  

   

(P) Orientation of 

  

   
     

  

  

  

sing ~ the end wit A 
the iargor coll do 
ciiometos ates in 
Connector block, 
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SERVICE PROCEDURES 
  

6485  Selectatec Inteñock 
(Additional operations) 

8 Remove the locking pin (1). spring (2), 
‘and washer (3), 
Use service tool Port No. 408889 
{interlock bush too) to unscrew the 
two support bushes (4). 
Remove the interlock push rods (§). 
springs (6). and washers (7), leave the 
ckctip @) on each shot. 
Note the longer push rod is fitted to the 
right hand side of Ihe block (vaporizer 
viewed from front). 

9. Clean all components. 
Check for wear and damage (check 
the rods are not bent). 
Check the circip (8). on the locking 
pin (1) and each push rod (5) renew 
K dstorted. 

10. Reasembie eoch interock push rad 
(5) - place the washer (3) over the 
non-chamtered end of the rod 
(arrowed (A) on ilustration). followed 
by the spring (6) and the rod support 
bush (4). 
Fit Ine components back into the 
block (onger push rod to right hand 
side — vaporizer viewed from front). 
Use service tool, Part No. 408889, to 
‘ighten bush (4) 

Il. After assembly ensure both inierock 
push rods move freely. 

12. Pace the washer (3) onto the locking 
pin (1) followed by the spring (2). 
Lightly lubricate the pin with petroleum 
Jelly and fit to the block. 
Clean the tip (B) ana lubricate wilh 
Rocol KGopose to provide damping, 

13. Remove the interlock fever (9) from 
the valve block as follows: 
Remove the screw (10) securing the 
lever to the valve block 
Clean the fever. Bush, screw, and 
washer, 

a 

ia 

16. 

16. 

17. 

Remove the inferiock saft (11). clean, 
and check for wear. (This assumes the 
dial stop plate. shown assembied in 
the illustration, has been removed ος 
part of the vaporizer sence), 

Reassemble al components, and 
fighten screw (10) to 2.3 Nm. Ensure 
free movement of the lever. 

Prior to replacing the vaporizer top 
cover (see 6595). aftocn the 
connector block to the voporizer with 
the three screws, 
Tum the vaporize: on to activate the 
interock syslem and use service tool. 
Port No. 408894 lo check dimension X 
(see inset liustration). 

If necessary, adjust the lever as folowes 
Locsen the grub screw (12) which 
locks the hexagon adjuster screw (13), 
then tum the adjuster fo increase or 
decrease interlock pushrod travel 
Comp the odjuster screw with the 
grub screw. and recheck dimension X.



  

       



SERVICE PROCEDURES 
  

Service Overhaul 

6486 — Vaporizer Connector Blocks 
“Plug-in” (Dráger Compatible) 

1 Check countebare faces (1) 
damage. replace block if necessary. 

2 Ensure vale actuating pins ② ore 
secure, replace the block if the pins are 
lonse or missing. 

3. Ensure support plate (3) is straight and 
undamaged, replace if necessary. 

4. Remove the label from the knob moulding 
(4). remove the screw, and remove the 
knob. 

5. Slacken the grub screw (5), and remove 
the knob assembly (6), washer (7), and 
shat (8) 
Note the spring (9) in the kmob axsernbiy, 
‘and the postion of the locating pins (10). 

6. Priorto reassembiy: 
©) ensure al pars ore clean, including 
the area under the washer. 
b) check the shott pin (11) for damage 
©) lubricate the spring () with petroleum 
jely. 
To reassembie. reverse the procedure 
given in operations 4 000 6.



 



SERVICE PROCEDURES 
  

Servi ice Overhaul 

649  Vaporizer Reassembly 

NOTE 

649 

1 

Prior to recssemby. all components must 
be cleoned with o suřable solvent 
ensure loco Health and Safety 
standards are followed. 
Inspect a ports for damage and signs 
of wear Gnd reploce cs required. Refer 
fo spare parts ist 

1 Vapour Control Mechanism 
Byposs mechanism 

Diop the spring (1) and seal assembly (2) 
into the cutoff mechanism bore. 
Fnsure sedl face's clean and scratch free, 
Put new O rings (3) and (4) on the cut-off 

hanim spool (5). Note that (4) is the 
larger © ring. 
Ts a new bol sec (6) into the bore of the 
spool, Ensure comeci orientalion - spring 
side af seal into block 

  

Push the spool assembly inlo the vaive block 
and hold in postion with the washer (7) using 
the screws (8) and woshers. 
Note, torque value Б 1.2 Nm, 

Push the closing mechanism shaft (9) into 
the spool and check for freo movement. 
during opening by hand, and wilh spring 
лего. 

Pul the new © ring (10) on the bypass 
adjuster shaft (11) and screw the shatt inte 
Ine bypass control plate (12). 
Put the new © ring (13) on the byposs 
control plate. 

With the valve block upside down locate the 
three springs (14) in the counterbores ana 
side the bypass control plate into the block, 
focating the hole (16) in the plate with the 
‘anti “rotation pin (16) in the block 
Compress the springs by holding the contol 
Plate down and ai the some time, screw on 
the large odjusler nut (17) to tetain the 
assembly. 

Screw on fne iunge locknu? (19) followed by 
the small locknut (19). 

4
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SERVICE PROCEDURES 
  

Service Overhoul 

Reossembfy 

6492 ТС. Assembly, Wick Assembly 

10. 

12. 

Reassembie iha temperate compensator 
sleeves (1) info the outer sleeve (2) 
Fit the spying (8) over the innermost rod. 
Ensure af ports are clean. and contact 
faces are free from damage. 

Fit the spacer (4), and a new O ring ($) to 
the gas flow plate (6), 
Screw the T.C. sleeve assembly into the 
gas flow plate ond tighten fo 75 Nm using 
service tool, Part No. 408886 (T.C. outer 
tube toa), 

Place the wick sed (7) onto the gas flow 
plate. 
Fit the TC cloth sleeve (8). ensuring that 
the sewn edge does not obstruct the 
holes in the gas flow plate (6) 
Locate the wick ossembiy (9) On the gas 
flow plate and ensure is centra, 

Clamp in positon with clamp plate (10) 
and secure with three screws (11). torque 
value © 2.26 Nm, 
Я} о new O ring (12) onto the gas flow 
plate. 

Fit new © rings (19) and (14) onto the 
byposs plate (15) 
Clean the face of the bypass control plate 
(already fitted to lhe block — see previous 
page), and the face of the bypass plate. 
Use service tool, Part No. 408892 (bypass 
plate focation too} to push the bypass 
plate into the valve block 

Turn the vatve block upside down and 
locate the O ring (16) in the bypess plate. 
Fit the T.C, / wick assembly into Ihe valve 
block - ensure wick end (17) is opposite 
hole (18).



 



SERVICE PROCEDURES 
  

Service Overhaul 

Recssembh 

6493 Coif Assembly, Vapour Chamber 

13. 

14, 

18. 

20. 

21 

Fit the call connectors (1) to the vapour 
chamber (2) and fil a new O ring (3) to each 
connector. 
Note, shod connector to rear of vapour 
chamber 

Fit new © rings (4). and then fit the connector 
(5) - vapour chamber to valve block to lhe 
vapour chamber. 

Place a cíp (6) on the col tube (7). side the 
tube end onto the shorer connector, and 
Crimp the clip into position 

Wrap the cof anti-clockwise around the 
Vapour chamber, cut to lengi if necessary. 
and place the second clip over the tube end. 
Note. the longer connector con be removed 
from the chamber sot (8) tor ease af coil 
assembly, 

Fil the tube to the second connector. crimp the 
clip in position. 

Ht the base (9) to the vapour chamber with 
four screws — torque value 0.6 Nm. 

Coretuly fit the vapour chamber cover (10) 
do not domage the col tube (7). 

Fit a new sealing ring (11) fo the gos flow plate. 
Fit the valve block and T.C. assembly (12) fo the 
vapour chamber assembly. 
Fit the four screws, tighten in sequence: 
Ď A, B. C. D, iniliaty to 0.3 Nm, then 
DB A, D. C. toB0NM 
CAUTION the screws must De tightened in the 
‘order shown. 

Fit new © rings (13 and 14) in the back of filer 
block (15). Note posilion of larger O ring (14). 
Fit the filer block ta the vanour chomber using 
Iwo screws (16). 
Note, torque value 2.3 Nm.



 
 

  
  

 
 

 
 

 
 

  
  

 



SERVICE PROCEDURES 
  

Service Overnaul 

Reassembly 

6494 Vapour Control Mechanism (Cam, 

22 

23 

24 

25. 

26. 

27. 

Needle. and Needle Housing) 

NOTE Enswe needie and housing от 
degreased and thoroughly clean befora 

assembly and check for scratches on tha 
control surfaces, 

Fit two new O rings (1) and (2) to the neede 
housing @). and use service tool, Pan No 
408883 (needie/housing tool), to ft the housing 
into valve block. 

Fit a new bal seat (4) onto the needle (5) - 
ensure comect crientoton (rvirg side ot bol sect 
to needle shoulder), 
Use service tool, Part No. 408883, to push the 
Needle into lhe needle housing 

Ht the cam folower (6) on the needle end, and 
secure with a new circlip (7). 

Lightly lubicate the thast bearings () with 
Petroleum jely 
Fit g thrust bearing to the large Giameler end of 
the cam locking shaft (9). 
Then fit the cam (10) with the drive pin OU 
towards the thrust bearing. 
Fit the second thust bearing. and then the 

spacer (12), 
CAMS ARE AGENT SPECIIC - CHECK FOR 
CORRECT PART NO. IF A NEW CAM IS FITTED. 

Locate the com in the cam follower and clamp 
the cam locking shaft into the valve block with 
the two sorews (03). Apply Loctile 242 to the 
screws and torque to 1.2 Nm. 
Ensure that the screws clamp on to the shaft flat 

NOIE if the vaparizer is Bock Enty Inferiock or 
Setectatoc Interlock, fit the interlock shaft into the 
volve block before secunhg tha ofat stop plate. 

fit the return spring (14) and cial stop plate (18) 
— lubricate with petroleum До. 
Fit a new stop plate crclip (16) 

52



  

      

 



SERVICE PROCEDURES 
  

Service Overnaul 

Reassembly 
6495 Dial Stop Plate,  Needie 

Housing Adjustment, Cover 

28. 

20 

NOTE 

and Dia, Connector Block, 
lid 

At a new click pin (1) and spring (2) 10 
Ihe cial stop support plote (3). 
Lubricate the fip of the cick pin with 
petroleum jely. 
Fit the assembly fo Ihe vove Block — 
torque the screws (4) to 226 Nm. 
NOTE, 
A) и the dial stop has not been 
removed from the support piole the 
stop plate cut out shoud locate with 
the stop with minimum radial movement 
and stil odowng smooth dial movement 
into the off position 
B) Radial movement is aso ovalabie to 
ensure hat the clamping screw holes 
re verioly olgned 

If the dial stop needs avjustment loosen 
the two screws (5) sightly and move Han 
to reduce radial movement, or put fo 
give smooth movement. 
Relighten the two screws and torque to 
12 Nm 

Wi tho vaporzer in the ‘off” postion 
the needle housing must be adjusted to 
give zero output in the oft position. 

Use service tool Part No. 408883 
(needie/housng too) to move the 
housing out (anti-clockwise) until gap 
is just visible between the back face of 
the cam and the com flower. 
Note that the needle housng tool is 
spring loaded to bias the needle info 
lhe housing and against the cam. 

Screw Ihe housing in until the com 
folower just clear the back of the cam. 

Lock the needle housing in position with, 
the fwo giub screws (6) torque 10 03 
Nm. 

Do nat overtignten the screws - this 
may damage the housing, 

31. 

32. 

33 

Fi the screws (7) ond washers — torque 
the screws to 0.6 Nm, 
Place the spring (8) in the needle end. 
pul the new © fing (9) on the back plug 
(10), ft the plug into the volve Black and 
secure with two screws Gorque fo 12 
Nm). 

Ht the moulied cover (11). As the cover is 
sid on push the dia! carier in, fo aid 
fitment, 
Secure with three screws (12) and torque 
102.3 Nm. 

Fit the dial scale (13) to the dial moulding 
(19) - if thos been removed. 
Fil the assembly to the vaporizer and line 
he scale zero up with he bezel mark 
Tignten ho dia scale screw (15) - torque 
to 06 Nm. 
Fit the knob ber (16). torque the screws to 
23 Nm 

Refit the connector block (17) 
Use new © sea (18) ond secure Ine 
black with Ihree screws (19), and torque 
10 2.3 Nm. 
Interlock models - check adjusiment of 
lever see 6.48.3, of 6.485. 

пом ready fo 
see section 6.5, 

The vapore i 
coibration/lek test 

  

  

After Calibration / Leak test: 

35, 

36. 

37. 

за 

Fit the lid (20), then new labels (21) for he 
lid. knob, and filer block, checking the 
labels for comect ogent type (see orginal 
labels), 

Attach à ‘Warranty Void’ label (22) lo the 
Hack af the vapoizer, across the Jop 
moulding and vapour chamber cover. 

Drain and dry out the vaporizer. 

Enter detals of the service in ihe Service 
Record Book, 
Añach 0 'Senice Due’ label to the 
vaporizer.



 
 

  
  

 
 

 



SERVICE PROCEDURES 
  

6.5 Calibration Check Procedure (After Servicing) 

Procedure 

1, Allow 4 hour for the vaporizer to temperature stabize, 

¿BYPASS RESISTANCE CHECK 
2. Setihemesimum 

bypass resistance la 
1 30cmHsO @ kPa) at 

4Umin air. 
Undo lacknut A. 

|  Tumadiusternut8. 
| Tighten lacknat A to 

4Nm 

3. Adjust the bypass 
resistance to he 

| value obtained prior 
| to dimonfing: 
i Undo locknut C. 

Tum adjuster screw D. 
Tighten focknut C to 

| 4 Nm 

VAPORIZER LEAK CHECK 
Workshop Test (preferred method) 
4. Use test opporotus B (6.2.4.3) and set a pressure of 250 mmHg. 

| Anaesthelic Machine Test 
(Use this tes! only if test apparatus Bs not avaiable) 
5 Verify the leak tightness of the anaesthetic machine,   

İ& Place vaporizer on the anaesthetic machine. The 
| vaporizer must be rigidly supported in its operating 

position. 

7. Check for leaks from the vopaitzer as follows: 
É Affach a pressure gauge to the common gos outlet. 

Set the vaporizer to half-scale, with the filer shut. 
Use lhe low flow flowmeter of the machine fo rase the 

i whole fresh gas system lo 150 mmHg 
Observe the reading on the low flow flowmeter required 
to maintain the system at 150 mmHg pressure, 
Confirm the leak is not ftom the anaesthetic machine by 

i removing the vaporize: and retesting. 

REJECT ANY VAPORIZER SHOWING EXCESSIVE LEAKS 
| (Reter to section 44, Fault Finding) 

  
  

Equipment/Tesi Values | 

  

Use test apparatus A for flow| 
check (see 624.1. i 

Use service fools 
408865/408868/408871 for 
bypass resistance 
‘adjustment 

Acceptance value - 10.4 
cmHhzD + 34 cmHz2O i 

Acceptance valve — 
pressure drop to 230 mmHg 
Offer rrunimurn 60 seconds, 

Ses applicable user/service 
manual for anaesthetic 
mochna 

Acceptance value — 
100 rnlymin flow rote oF less. | 
fo maintain 180 mmHg, |  



  

SERVICE PROCEDURES 
  

  

  

Procedure Equipment/lest Values 

VAPORIZER OUTPUT CHECK 
8 Half fil the vaporizer with the correct anoesthefic ogent. Do not rem 

with the old agent arained prior to disassembly 

9. Alow 4 hours for temperature stabilization. 

  

Measure the output of the vaporizer with an approved analyser ot 
the flow and outputs shown. Nole the room temperature which must 
be within 20°C + 1°C, 
Oxygen should be used as the comer gos. 
Test with ci fow rate of 5 Limin ot 0%. 0.4%, 1%, 3%, 5%, 7% and 8% 
output settings. 
NOTE o) Test at 7% and 8% on applicable vaporizers only. 

b) Test also a 4% on Hofothane 4% vaporzers. 

Record the actual value on the Calibration Record test sheet in the 
Sendce Record Book. 

REJECT ANY VAPORIZER SHOWING A VARIANCE QUISIDE THE TOLERANCE 
VALUES AND REFER TO FAULT FINDING, SECTION 6.6. 
IF LOW OR ZERO OUTPUT OBTAINED AT ALL SETTINGS, REFLL/CHECK THE LEVEL 
INDICATOR. ALLOW TIME FOR THE WICK TO SATURATE. 

Note thorin general, adjust he needle setting to achieve zero output al zero. 
setting. ond adkust the byposs resstance 10 achieve consci cosbratton. 

FOR REPEATED FAILURE OF THE CALIBRATION TEST, PERFORM A SERVICE ON 
THE VAPORUER,   

Test apparatus A with 
analyser and exhaust 
system (see 6.2.4.2). 

Outputs should be within 
= 20% of the indicated 
value for set values Gi 
1% and above, ar 
within + 25% below 1% 
set. 
Output at zero is to be 
less thor 0.03% v/v. 
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SERVICE PROCEDURES 
  

6.6 Fault Finding After Service 

  

Faull Cause Treatment 
  

Fai overall leak check 

ALL MODELS 
À Fais overall leak test 

  

Leak at angesthetic machine 

Filer open 
Loose Cagemount connectors 
Damaged tapes 
Vaporizer loose an Back Entry / Voplock 
Damaged secing face 

SELECTAJEC COMPATIBLE MODELS / DRAGER PLUG-IN 

O rings missing from Selectatec back bor 
on anaesthetic machine. 
‘Vaporizer not clamped to back bar. 

Damaged seaiing counterbores 

Damaged of bent support plate 
Wom or damaged claws on locking shaft 

Leak ci sight glass 

teak at seas 
Bypass control plate O ring 
Bypass adjuster O ring 
Closing mechanism O ring 
Closing mechanism bat seat 
Back plug O ring 
Needle clamp screw seaing washers 
Col O seas 
Vapour chamber fo valve block connector 
Oring 
Vapour chamber to valve block O ring 
Valve black to gas flow plate O ring 
Needle bol seat 
Needle housing front © ring     

Check anaesthelic 
machine 
Shut filer 
Tighten 
Replace connector block 
Tighten/replace 
Replace connector plate. 
or see below for Selectatec 
block 

Ft new O rings 

Clamp correcty 

Fit new block assembly during 
service. 
Fit new support plate (6.48.4) 
Fit new locking shot (6.4.8.4) 
NOTE: The fwo ifems obove 
can be fitted without the need] 
tor a full service, 

Check/repiace sight gloss, seal 
and spring. 
Check sight glass sea! location 
slot for damage. 
Replace filer block 

Estobish leak with leak 
detector spray. 
Replace © rings and seats 
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Fault Cause Treatment 

Fails overall leak check Coil spit Replace 
Col clamps loose Camp tighter 
© rings leaking at back of filer Replace 
Fler loose Tighten 
Aller incomectly clamped Tighten 

Output with vaporizer off | Closing mechanism feck 

Jamming closing mechanism shatt 

Needle incomecty adjusted 

(© ting leak between gos flow plate ond 
bypass plate 
TC O ring leak 
Reor needle housing O ring leak 
‘Wrong agent 

(Output outside olowed 
tolerances 

High output Wrong agent 

High byposs resktance 

Misodiusted needle 
Leak through TC © ring 
Leok through gas flow plats to bypass 
plate O ring 
Leak through bypass plate lower © ring 
‘Contamination between bypass plates       

Check seat and plunger for 
damage 
Check for free movement 
and replace if necessary. 
Check and adjust as 
required 

Replace 

Replace 
Replace 
Drain and dry 
WARNING - Danger of 
mobgnaní hypothemia. 

Drain and dry 
WARNING ~ danger of 
matignant hypothermia. 
See 632410) 
Reset bypass adjuster 
See operation 3. secton 6.5] 
Urscrew needie housing 

Replace 

Replace 
Strip and clean   
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  Fault 
Cause 

_ 
Treatment 

Low output 
Needie 

housing screwad 
out too far — | 

Adjust (screw in) 
Wrong agent 

Drain and dry 
WARNING 

- 
danger 

of 
matignani hypothermia. 

No agent 
Ha 

fil vai consci 
anaesthetic agent. 

| 
Low agent 

Hatt fit with conect 
anaesthetic agent. 

Low bypass resistance 
Reset 

| see operation 3, 
section 65. 

| 
Note: Cany out operation 

| 
2, ond ¡hen repeat, 

if 
correct 

resistance 
cannot 

| 
be achieved, 

1 | I 1 
Low output 

Closing mechanism 
not opening 

fuly 
|
 

Check 
shaft for tree 

| 
movement. 

| i 
Leak at coiled tube 

Replace 

| 
Leck io atmosphere 

Refer to foie 
during 

overall 
leak 

check 

| 
Flow sensiivly excessive] 

Valve block nos fightened down 
Loosen ond retighten to 

  
even. 
Dirty or damaged 

needle 
or seat 

Dirty or damaged 
bypass 

plate 
Dirty or damaged 

bypass 
control 

plate 

Damaged 
© rings   

correct 
procedure. 

Replace 
Replace 
Replace 
Replace 

 
 

 



7. SPARE PARTS LIST 
  

Covers, label sets, knob assembly. and connector black fixings 

Wick, gas flow plate, and TC sleeves 

Bypass plate and bypass contol plate 

Vapour control cam assembly, and dial stop mechanism 

Interlock lever and shat 

Vapour contro! needie 

Closing mechanism 

Vapour chamber coil 

Agent specific (keyed) filer block 

Screw cap filer block 

NOTE See Appendix for ports list for Abbott Quik fil filer block. 

Selectatec compatible connector block (including interlock) 

Back entry connector block (including interlock) 

Cagemount connector block 

‘Plug-in’ (Drager compatible) connector block 

Senice kits 

Setectatec non-intertock to interlock upgrade kit 

a



SPARE PARTS LIST 
  

Ref. Part No. Description No. Off 

Covers, Label Sets, Knob Assembly, and Connector Block Fixings 

1 408122 Cover Assembly (with Penion lago) 1 
022541 insert 2 

2 01267 Screw (front) for cover assembly 1 
3 mon Screw (ret) for cover assembly 2 
4 24072 ud 1 
5 01001 Screw for id 2 

$ 15203 Label set (Halothane) 1 
15204 Lobel set (Enfturane) 1 
15205 Lobel sat (Sevoñlurane) y 
15206 Label set {Isofiyrane) 1 

7 01235 Screw 2 
408164 Knob bar 1 
019009 Screw 1 

10 403162 Dial mouicina ㅣ 
022528 Insert 1 

и cast Screw - connector block to valve block 3 
12 041220 O ing - connector block to valve block 2 

18 408134 Cover — vapour chamber 1 
14 15489 Label stip - Holothane 1 

15490 Label strip — boflurane 1 
15491 Label sirip - Enflurane 1 
15492 Label ship - Sevofurane 1



 



SPARE PARTS LIST 
  

Ref. Part No. Description 

Wick, Gas Flow Plate, and TC Siseves 

7 
18 

208143 
408156 
208121 
408141 
019082 

408070 
208177 
408184 
041231 

408167 
408170 
408173 
408176 
408179 
408182 
031043 

041235 
041234 

Wick seal 
Seeve 
Wick assembly 
Clamp plate 
screw 

Gos flow plate 
Sealing ring — gas flow plate fo vapour chamber 
Spacer 
O ring 

Outer sleeve 
Sleeve No. 1 
Sleeve No.2 
Sleeve No. 3 
Sleeve No. 4 
TC cente 
90009 

© ring (bypass plate) 
O ing (gas flow plate) 

No. Off



 



SPARE PARTS LIST 
  

Ref. Part No. Description 

Bypass Plate and Bypass Control Plate 

10 
п 

408084 
408080 
208082 

031068 
041720 
408074 

041215 
408076 

408072 
041233 
041232 

Nut 
Nut 
Agjuster nut 

Spring 
000 - Viton (9.110) 
Bypos control plate 

© ring ~ Viton (4.1 ID) 
Adjuster shatt 

Bypass plate 
O ring - Viton (68 1.0.) 
O ring — Viton (66 1.0.) 

No. Off



 



SPARE PARTS LIST 
  

Ref. Part No. Description 

Vapour Control Cam Assembly and Dial Stop Mechanism 

о
в
ь
ъ
-
 

n 
12 
13 
14 
15 
16 

  

01267 Screw 
408068 Support block 
031008 Spring 
24058 Click pin 
408063 Did stop (zero position) 

070418 Cil 
408064 Dial stop plate 
408363 Dia stop (max. postion) 
019057 Screw 

031035 Spring 
408061 Cam locking shaft 
037003 Thrust bearing 
408062 Pin 

Com (Agent specific - ses chart below for part no) 
095005 Spacer 
019052 Sub screw (M3 x 8) 

Cam port numbers 

408831 Halothane 4% 
Isofurane 5% 
Halothane 5% 
настало 8% 
Sevofurane 5% 
Sevofyrane 796 
Sevofluane 8% 
Enfurane 5% 
Enfurane 7% 

68 

No. Off



 



SPARE PARTS LIST 
  

  

Ref. Part No. Description 

Interlock Lever and Shaft 

1 408352 
미 9032 
408362 
стоп 
01043 
24379 

s 408370 

Interlock lever 
Screw (M3) 
Sleeve 
‘Washer (Ma) 
Screw (Ma) 
Adjustment screw 
Interlock short 

No. Off



SPARE PARTS LIST 
  

  

Ref. Part No. Description 

Vapour Control Needle 

こさ 
o
o
 
N
e
o
 

一 

n 
12 
19 

020409 
208050 
042813 
208036 
031036 
041237 
408088 

041238 
408038 
041239 

025608 
019118 
01082 

Crcip 
Cam folower 
Bal seo! 
Needle 
Spring 
omg 
Back plug 

0009 
Needle housing 
© ring 

Washer (M3, nylon) 
Screw 
Grub screw 

n



SPARE PARTS LIST 
  

  

Ref. 

Closing Mechanism 

a 
s
a
n
 

c
o
s
o
 

Part No. 

208020 
019011 
01057 

042809 

0226 
408041 
041221 
408021 
031037 

Description 

Closing mechanism shaft 
Scrow (M3 x 6) 
Washer (M3) 
Retaining washer for Bal seal 
Bal soot 

Org 
9000 assamby 
0009 
Seal assembly 
Spring 

No. Off



SPARE PARTS LIST 
  

  

Ref. Part No. Description No. Off 

Vapour Chamber Coil 

1 041242 O ring 4 
2 408094 ‘Connector - vapour chamber to valve block 1 

3 462090 Cal - 1040 mm 1 
4 054931 cip ? 
5 408026 Coil connector tube 1 
6 406025 Coit connector tube 1 
7 408132 Vapour chamber 1



SPARE PARTS LIST 
  

Ref. Part No. Description 

Agent Specific (Keyed) Filier 

v 408224 
408225 
408226 
408227 

2 408271 
a 019070 
4 oras 
5 408218 

6 042811 
7 042812 
8 408276 
9 408296 
10 01059 

n 408250 
12 408255 
13 408298 
14 031704 
15 408248 
16 408246 
ir 24149 

020404 
18 408290 

408292 
408285 
408288 

19 019009 
20 408294 

2 01277 
22 408229 

408228 
011135 

23 olası 

2 041215 
25 041204 

057002 

Filer block assembly — Halothane 
Filer block assembly — Enfurane 
Fifer block assembly - isoflurane 
Filer block assembly ~ Sevoflurone 

Filer knob 
Screw 
Screw 
Shaft and cop assembly 

Seal 
Seal 
Spacer 
Seal moulding 
Screw 

Backing piece 
Bal 
Glass 
Spang 
Seal 
Bezel 
Clamp screw 
Gircti (for champ) 
Side plate — Halothane 
Side piale - Enfiurane 
Side plate - koturane 
Side plate - Sevoñurane 
Screw 
Seat Pad 
Pin 
Plug and cord - Holothane/Enflurane 
Plug and cord - bofurane/Sevofurane 
Cora 
Screw — filer block 0 vapour chamber 

O ring (4.1 LD): filer Block to vapour chamber 
© ring (6.1 ID) = filer block to vapour chamber 

Lactite 222 (for screw. item 8, above) 

Note (A) tems 2 fo 25 ore included item 1. 
(B) On vopodzers but botore Nov. 1995, order clomp sorow and chp (tem 17) together 
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SPARE PARTS LIST 
  

Ref. Part No. Description 

Screw Cap Filler 

+ 208220 Screw cop filer assembly 

Note: the above assembly Includes the folowing parts 

2 24009 Fler knob 
3 408235 Shaft 
4 408739 Seal 
5 020214 Rvet 

6 408238 Shah housing 
7 041218 omg 

3 408250 Backing piece 
408255 Bal 

10 408298 Sos 
n 031704 Spring 
2 408248 Seal 

13 408248 8009 

14 01031 Screw - filer block fo vopour chamber 
15 041215 O ring (4.1 1D) - fler block fo vapour chamber 
16 041204 Oring (5.1 1D) — Mer block lo vapour chamber 
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No. Off



 



SPARE PARTS LIST 
  

Ref. Part No. Description No. Off 

Selectotec Compatible Connector Block (including Interlock) 

1 15207 Lapel - knob 1 
2 01053 Screw (Máx 8) 1 
3 408393 Knob 1 
4 408391 knob shatt 

020510 Dowel pin (3 x 20) 
5 408392 Locking shaft 1 
6 031039 sping 1 

7 408394 Screw 1 
8 408346 Connector block - Selectatec Compatibie 1 
9 24372 Support ring 3 
10 031024 Spring 3 
n 408354 Intenock push rod long 1 
2 408356 interlock push rod - short 1 
13 24370 Bush 2 
14 408349 Support plate 1 

01014 Screw 2 
052001 Loctite 69 (use on mating surfaces of support plate and 

connector block — see 6.4.8.4) 
15 020418 Ciclo 3 
16 24378 Locking pin 1 

025008 Rocol Kilopoke (use on tip only of locking pin - see 6.4.8.5) 

7 019103 Screw (non-interock only) 

18 041220 O ing - connector block to valve block 2 

Y Alvin LABEL 
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SPARE PARTS LIST 
  

Ref. Part No. Description No. Off 

Back Entry Connector Block (including interlock) 

1 408370 Connector block - Back Entry 1 
2 041220 Ong 1 
3 408378 Back plate 1 
4 01130 Screw 4 

5 408341 Connector block - Bock Entry with inteñock 1 
6 041206 0009 2 
7 408343 Back plate 1 
8 01056 Screw 4 
9 24372 Suppo ring 3 
10 031024 Spring 3 
n 408354 Intertock push rod - long 1 
12 408356 Inferiock push rod - short 1 

18 24370 Bah 2 
м 408360 Locking pin 1 

029008 Rocol Kiopose (use on tip only of locking pin - sev 6.4.8.3) 
15 020418 Ciclo 
16 941220 © ing - connector blook to valve block 2 

(not shown) 
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SPARE PARTS LIST 
  

  

Ref. Part No. Description 

Cagemount Connector Block 

1 408304 Cagemount connector black assembly 

Note, the above assembly includes the following ports 

24050 
3 23195 

Hors not shown: 
mor 
01015 
22693 
36052 

041220 

Back piste 
Stud 

Nut (M6) 
‘Washer (M6) 
shim 
Rail clamp. 

© ring - connector block lo valve block 

No. Off 

a
n
n



SPARE PARTS LIST 
  

  

Ref. Part No. Description No. Off 

*Plug~in’ (Drager Compatible) Connector Block 

408314 “Plug in’ (Drager Compatible) connector block assembly 1 

Note, the above assembly includes the following ports 

1 15208 Label 1 
2 51053 Screw (MA) 1 
3 408393 knob moukiing 1 
4 019081 Screw (M3) 1 
5 408326 Knob assembly i 
6 031028 Spring 1 
7 24647 Washer ; 
8 408367 Connector block 
9 24628 Shaft 1 
10 408376 Supporl plate 1 

n 041220 ‘Oring - connector block to valve block 2 
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SPARE PARTS LIST 
  

Ref. Part No. 

Service Kits 

54538 

54540 
54541 

54913 

Description 

Halothane + Agent Specific (Key) Filer 
Halothane - Screw Cop Filer 

Enfurane - Agent Specific (Key) Filer 
Enflurane - Screw Cop Filer 

koflwane - Agent Specie (Key) Fier 
sofurane - Screw Cap Filer 

Sevofurane - Agent Specific (Key) File: 
Sevoflurane - Screw Cap Filer 
Sevofiurane - Abbott Quik Fil File: 

See following pages for a complete ist of the parts contained in each kt



SPARE PARTS LIST 
  

PartNo. Description No. Of Part No. Description No. oft 

Service Kils “Agent Specific (Key) Filer 
EGEN Ki kar veee win an agent spuciic (keyed) 
filer contains the folowing pons, plus O label se! (sao, 
¡ana o ist) as requarad far he vaporker agent type 

408121 Wick assembly 1 04209 O ring (ana) needle housing 1 
24066 Click pn 1 Dazt2  Ding - Copemount block 2 
406143 Sec! - wick ' 04124 ing ~ mole taper + Cogemouni block 1 
408248 Bezal ' 042809 Rol seal - closing mechanism 1 
408248 。 seol - mer sight lass 1 042519 。 baseal - neede 1 
408260 Bockiny pece 1 
across Bot 1 Ga 00000. 2 
(20409 。 Cwclp neede 1 462090 Cod tube: 1040 mm 
20413 Chcip- dioi 7 
Mana Circip ~ ther clamp screw 1 

408204 Seal pod ' 
00508 Seoiny washer 2 408096 Seo] moving 1 
131708 spring - sant goss 1 011135 。 Beck yion cord Tomm 
408155 — 1 чееме 1 (022811 aol sect gargs) fer 1 

042812 Bor sen mon) - flor 2 
025 Omg (large) - сю mecharem 1 
041242 omg 4 15846 Label - wawanty 1 

(col ossembiy - 2) 18207 Label knob - seectoec 1 
(vopave chamber connector ~ 2) 18208 Label. knob - Drager ‘Hugin 1 

0412 © ring — fer block to vapour chamber 1 
0412 O ring — Back Enhry Interlock block 2 tonet Set (one set included in each kit, Capancing on agent) 
041215 org s 25203 tabelsel - Holohone 1 

ler block to vapour chamber - 4) 76004 abolset - Enron 4 
todiuster shotl =) 15205 Labels - Sevotrone 1 

mimo Omg s 76200 Labølset - often 1 
(connector block — 2) 
(Bock Entry Block asombly - 2) 
feoxpass contal plate — 1 
0 ing (emas) - closing mechansm 1 

09123 01006 TC. assembly 1 
041252 O ing (medium) - bypass plate 1 
041233 © ring (orge) - bypass piate 1 
041234 O ring- gos tlw plate 
041235 — O sing (se) - bypass plote 
AQ8177 Sealing ings ~ vapour chamber 
041237 ring» pack piua 
1041238 O ang (modium) - needle housng 1 
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SPARE PARTS LIST 
  

Part No. Description No. Off 

Service Kit - Screw Cap Filer 

Each kit for vapowers win a sctew cop filer 
contains me folowing posts, Plus a label sel (ss 
end of Ket) Os required! far the voporzer agent 
type. 

408121 。 Wick amemby 
24058 Click pin 
408143 Sool ~ wick 
408246 Bezel 
408248 Sera - Mor sgh gas 
408280 Backing 
408255 Bol 
070409 Cicip - necde 
mona 0006 ㆍ 00 

025608 Sealing washer 
81704 Spring ~ sight dias 
408158 TC sleeve 

0226 6070 0000) - closing mechanism 
onze Orne 

(col assembly - 2) 
(vapour chamber connector の 

07206 60108 filer block Io vopour chamber 
041206 Omg- Back činky nlerock Dock 
00216 Ora 

(Mer block to vopour chamber ~ 4) 
обама she — 13 

onz Ona 
(connector block - 2) 
(Back Entry block = 2) 
(bypass contra plate 1) 

041271 O ring (ena - closing mechonem 
041231 Oring - 1.6. assembly 
041232 O ring (Medium) - bypass plate 
041233 © ring (large) - bypas pote 
onze Oma. gostow plate 
00136 © ang (mal) - Буров plate 
408177 © ning - vapour chamber 
041237 ring - pack plug 

Part No. 

081238 
041239 
041212 
zo 
битв 

022809 
042813 
054931 
462000 

20009 
208749 
000014 

15844 
19207 
15208 

Description No. OF 

O ring (madam) - needie nousng 
O ing (nat) < needle huang 
© ring Cogamount black 

‘© ing - male taper - Cagemeunt block 
(© fing shat housing - Mer block 

Bal seal ~ closing mechanism 
Bal seo! - 00000 
Col cio 
Col tube 

Fier cop assembly 
Seal fer shott 
Seal fivet 

Labol = wononity 
Label = krab - Sakootatec 
Label ~ lena - Drager Pug-w 

Laber Sef (one set included! in each kt, depending cn agent) 

15203 tobei ser Hafothane 
Lobel set - Eotireme 
Labo! set ~ Sevotturane 
Label set ~ kolurane



SPARE PARTS LIST 
  

Pat No, Description 

Service Kits 
Quik Ful Filler 
Fach lt for 8% Sevoturano vapomes ih on Abbon 
uk HI fler block contains the folowing pom. 

408121 Wick osemby 
2408 Ck pin 
408143 seol- wck 
408246 Bezel 
408248 Зе Яо зори gras 
499250 Hacking piece 
08255 Bon 

409023 Plug filer block 
400960 Piunge seol fler cop 
4064077 Diam screw asemb - Ier block 

(070409 Cicip needs 
00048 0000 dal 

025606 Seaing washer 
031704 50099 sgh gloss 
408138 TC sieve 

ao Dig Gage) - closing mechonam 
041282 Oring col sembly 

Og vapour choriber connector 
041202 O fing - Mer block to vapour chomber 
041705 O ig - Bock Entry intesock block 
041215 ing Mer block to vopou chamber 

Oring adjuster short 
01120 Oring connector block 

Oring Bock iy block assembly 
O ing | bypass conto prate 

041221 O ng Gino - closng mechanam 
041281 Ong - FC asembly 
(41232 Oring (mectum) bypass pote 
991253 O ring Gorgo) types gite 
1041234 Orisg - gas tow plate 
041235 O ring (mal) - bypas piote 
00124 ang - ter cop 
09177 Secing ing ~ vapour chamber 

+ 8% Sovoflurano with Abbott 

No, Off 
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Patt No. 

061237 
841238 
dazio 
041212 
04124) 
042800 
042813 

054031 

15446 
15207 

15210 

‘Description No. ot 

Oring back plug 
ng (medium) - neodle housng 

rna ewaD - needenousng 
opemount beck 

Cogemeant block 
0009 
ma ・ mol teper 
Bolseal closing mecnonem 
Eds nede 

Col cip 
Compe 

løbe waranty 
Label Κου Seleciolec 

Lobel tat Sewmurone 

1080 mm



SPARE PARTS LIST 
  

Ref. Par No. Description No. Off 

Selectatec Non-Interlock to Interiock Upgrade Kit (Part No.408820) 

408320 Interlock shoťi assembly 1 
24370 Bush 2 
24372 Support ring 3 

24378 Locking pin 1 

24379 Adjustment screw 1 

408352 Inferiock lever 1 
408354 Push rod — long 1 

408356 Push rod — short 1 

408362 Lever seeve 1 

mon Washer ~ ploin MA 1 
01043 Screw (MA x 20) 1 
019032 Screw (M3 x4) 1 
020418 Cicip 3 
029008 Kilopoise grease os req'd 
031024 Spring 3 
057002 Loctite 222 os req'd 
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APPENDIX 
  

Abbott ‘Quik Fil’ Filler Block — Service Instructions and Parts List 

Service Schedule 

é months 
Function test and check for leaks 

5 years 
Renew sight glass components 
Renew drain screw assembly 
Renew filer housing seals 
Renew filer cop seals 
Renew tiler block side plug 

Service Procedures 

Sight Glass Components — Fig. 1 

1 Check that lhe vopoizes is empiy If 
Necessary, drain the vaporizes, following the 
instruchors given in the User manual. 
Piso the berel (1) from the filer block, and 
discard, 
Corefuly remove the glass seo! (2). spring 
©). and glass (4), 
Discard the seal and spring. 
Remove and discard the ball ($) and sght 
glass backing (6). 
Fit the new sight glass backing (6) and bal 
©). 
Fit the new spring (3) info the sight glass seal 
©) then carefully place the glass (4) into the 
seal. 
fit the seal / Sght gloss assembly into the fer 
block using service toot. Part No. 408874 
TO ENSURE CORRECT FITMENT, ALWAYS USE 
THE SERVICE TOOL FOR THIS OPERATION. 
A damoged seal may deteriorate rapidly 
during vaporzer use. 

Fit the: new bezel (1). 
Refil the voporizer, folowing the instructions 
given in the user manual, and check for 
вок 
Function test the vaporizer before cinical 
use. 
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APPENDIX 
  

Drain Screw Seat - Fig. 2 

1 Check that the vopoiver s emply. Il 
necessary, dan the vaporizer. 
folowing the instructions given in the 
User manual 
Remove plug (1) and discard, and 
remove screw (7) 
Unscrew the drain screw assembly (3) 
from the fler block using the key. 
Remove O seat (4) and discard. 

Fi a new seal (apply Fombin RTs), 
and refit the dran screw assembly 10 
the fler block 
Nole thal a new gon screw 
asembiy, supplied complete win 
seus, must be filed as par of the filer 
block 5 Year Service (oe Ports list, 
below) 
Refif screw (2) and fit a new plug (3). 

Rofl the voporier, folowing the 
instructions given in the user manual, 
and check for lecis. 
function test the vapoizer before 
clinical use, 

Filler Cap Seats — Fig. 3 

  

Remove the filer block cap (1), 
Remove the fwo screws (2) and 
separate the cap inser (3) fam the 
cop. 
Remove the © seals (4) and (5) and 
discard. 
Remove the cap insert seal (6) and 
discord, 
Fİ a new cap inserl seal - note 
orientation, square face into insert. 
Hit new © seal (4) and (6) 
Refit lhe insert and retain with screws 
© 
Function test the vaporizer before 
clinical use. 
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APPENDIX 
  

Service Procedures — continued 

  

Filler Housing Seals — Fig. 3 and Fig. 4 

『 3 

1 Check that the vaporizer is empty. If -一 一 Ra ac ης peter À ee ИБ I, A 
he 一 之 一 

> oc Me mise Beck fom me coperta 
3 Remove the filer black cop (1). 

Bona b font ee on esco y 
the sleeve locking screw (2). 

5 Unscrew the sleeve assembly (3), and 
remove and discard seais (4) an (5). 

6 Remove and decard O seak (6) and 
Ty tom the Back of the filer block. 

7. Filnew seo’ (4, and §) and reassemble 
the housing assembly into the block. 

의 Apply O smal amount of Loctile 722 
Screwiock lo lhe locking screw (2). refit 

into the block and locate in the 
housing counterbore - do not fighien. 

9. Using the cap (1). pres the housing 
ssembiy ful into the block. 
Tighten the lacking screw (2) 

VO. Tir new © seals (8) and (7). Ensure that 
the longer O seal (7) is in its correct 
location (see fig. 2). 

11. Refit the filer block to the vaporizer. 
12. Function test the vaporizer. 
13. Fit a new front label to the: filer block. 
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APPENDIX 
  

Parts List 

Ret, 

1 
2 
3 
開 
s 
$ 
7 
e 
9 
10 
ne 

u 
13 
u 
5 
to 
me 
18 
19 
a 
21 

2 
2 
20 

26 
a 

2 

a 
a 

aa 

Part No. 

409041 
409054 
0917 
208 
019011 
408246 
408248 
031704 
408298 
408256 
408250 

409092 
011135 
182) 
209068 
209058 
041281 
041245 
дому 
409066 
0206506 

06124 

40000 
031037 
019028 
057002 

409007 
409037 
041245 

020214 

041215 
041202 

01031 
020008 

“16210 
409008 
54009 

54919 

ay Description 

Filer block 
Washer 
Screw M6 
Pug 
Screw Mb 
Bezel 
Seal - sight gos. 
30009 
Sight gloss 
Bal 
Backing piece 

Cop assembly. comprising: 
Polyester card. (100 mm) 
Label 
Cop 
Bush 
Oseg 
oseg 
Cop inser 
Cap seal 
Screw (No 4x 1/4 in) 

Housing 
Osa 
Plunger seal 
unger 
somg 
Screw MG 
Loctite 222 Scrawiock (use on em 27) 

Drain screw assembly. comprising: 
Broan Screw 
O seal 
Sea dioin screw 
Screw (00% 1/4 in. - hammer die) 

O seal 
Osea 

Screw Mens (Not shown - secures filer block to vaporizer) 
Fombin RTIS use on items 23, and 30) 

Label set (English) 
Drain key 
Drain funnel adaptor ond gran key 

Service kit ("Parts marked * cre included in the service kit For full ist. 
see page 67) 
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APPENDIX 
  

Torque Tightening Figures 

Agent specific filler block 
Shafi/cap assembly seci retaining screw 
Shafi/cap assembly to filer block screws 
Knob to shafi/cap assembly retaining screw 
Side plate to filer block retaining screws 

Screw cap filiar block 
Shaft housing 

Connector blocks 
Back Entry back plate screws 
Inteock lever to valve biock retaining screw 

Vapour control/bypass mechanism 
Cut-off mechanism spo! retaining screws 

TC assembly 
TC unit 
Wick clomp plate retaning screws 

Coil and vapour chamber 
Base to vapour chamber retaining screws 
Valve black fo vapour chamber retaining screws 
CAUTION: Tighten in sequence shown ía section 649.3 
Filer block to vapour chamber retaining screws 

Vapour control/cam mechanism 
Cam locking shaft retaining screws 

Valve block and lid 
Dial stop support piate retcining screws 
Dial stop retaining screws 
Needle housing grub screws 
Needle housing retaining screws 
Back plug retaining sorews 
Moulded cover retaining screws 
Dial scale retaining screw 
know bat retaining screws 
Connector block retaining screws 

Bypass resistance ogjusiment locknuts (see section 6.5) 
Locknut ‘A’ (medimum bypass resstance) 
Locknut “Cc” 

9 

06 Nm 
06 Nm 
0.8 Nm 
12 Nm 

5.7 Nm 

4Nm 
23 Nm 

12 Nm 

75 Nm 
226 Nm 

06 Nm 
0.3 Nm. then 80 Nm 

23 Nm 

12Nm 

2.26 Nm 
1.2 Nm 
03 Nm 
0.6 Nm 
12 Nm 
23 Nm 
06 Nm 
23 Nm 
23 Nm 

4Nm 
4Nm


