Service Instructions
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11.87 Lenke No.1l

Incubator 8000 service strategy

Service at customers by Inspecticn Service engineer: - Checking ef unit in accordance with Test
Card and fault list
- Replacement of assemblies/p.c. board
replacement if necessary

Service at Branch/Agency: - P.c. board replacement
—~ Repair at component level foliowing corresponding training.
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11.87 Lenke No.2

Shifting of motor capaéitor

As a result of unfavourable dimensional tolerances, the 68 HF motor capacitor of the unit may
make contact with the valve block and cause a short—circuit in the 24 V circuit. The 24 V circuit
supplies the valves, the load relays for the heaters, the safety relay and the motor with voltage.
In the event of such a fault, the incubator would assume the INGP status and give an audio and
visual alarm; there is thus no danger for the patient. e
When you next have access to the incubator, please move the GS‘pF motor capacitor towards the fan

motor (see sketch).
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Following parts will be sent free of charge and refering to device to each subsidary from VM-DS-P8:

1 Conversion instruction

1 EPROM 83 00963

1 Operating instruction, German, 90 27300, Sth edition/January’88

1 Diode 83 00251 (IN5625) for reduction of the vaporizér perfaormance
1 Shrink hase

2 Hinge assembly 2M 19542

wlinen

e

3 Sealing ring 2M 8777 for water bottle holder

1 Sealing CH 9039 for water pipe

1_Ring M_16206

2 Diode; 83 00021 (1N4148) Horn suppression

T Capacitor V8701376 (Tantdlum YOUFy — oo e
1 Spring V 4647 for brief operating instruction

1 Metal screw B 4.8 x 9.5 for water bottle holder

1 Steel-water pipe 2ZM 19619 (does not concern all devices) '
1 Hose 2M 19620 { —-==- )

1 Screw 2M 17288 (Hose holder, does not concern all devices)

1 Report form

1 Description of software modification -

Additionally with costs if exported

1 Folio keyboard for skin temperature

1 P.c. board Display
1 Enclosure, English, to the operating instruction (only for English-speaking countries)

The possible difference between delivered Incubators and Incubators converted with skin tempe-
rature regulation is seperately charged by the sales department,
¥e would like to ask you to perform the conversion until the end of march.

DrigerService ay 7

Faulty 02 calibration . 02.88 tenke No. 4

Cause: When effecting calibration with high oxygen concentrations inside the Incubator, oxygen-
enriched air from the interior may flow past the O_ sensors if there is a gap between the
climate sensor and the metal block below the climage sensor. This will hias the calibration
value for 21 vol. % 02.

i
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Precise working instructions:

Loosen the two socket-head cap screws and fold down the flap beneath the electronics unit.
Detach the cable and pneumatics connections and the remove the electrenics unit,

Strip incubator down to unit module. ’

Unscrew water pipe te unit module.

Detach power cord at terminals (bottom Teft) on p.c. board "unit".

Loosen the two screws (from above) and then remove the unit.

Move the capacitor holders towards the fan motor and secure with 2 tie bands.

Installation is to be performed in the reverse arder.
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This measure affects the first 25 incubators with the serial neos. 2043-1 to 2043-25, delivered
_as of the 42nd calendar week.. L . e B
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01.88 Lenke No.3
Conversion

A11 170 Incubators 8000 delivered up to now are converted to latest state. The conversion containg
following items:

ek,

— New software fversion no. 0.3) with improved regulatien for temperature and humidity, possibiTlity
of skin temperature regulation and changed warning philosophy. There are 3 additional Service-
mades for the Service:

Mode 6 = Measuring value of the air temperature sensor.
Mode 7 = Measuring value Gp-sensor A {outer sensor)

Mode 8 = Measuring value O;-sensor B (inner sensor)

The valid range for 21 Vol.% of the sensors is 306 — B1?

— New operating instruction (German)

- New hinge assembly for front flap

- Reduction of vaporizer performance by an additional diode in the heating circuit (concerns 75
devices) :

- Set reguiating thermostat of the vaporizer from 135°C to approx. 120°C, in order to prevent the
non—desired switching off of the vaporizer-heating by the safety thermestat.

- New steel water pipes with hose for devices which were deliverd still with alloy water pipe
(conversion concerns 75 devices)

- Horn suppression in 10-minutes—check by scldering in 2 additional diodes and one capacitor on the
p.c. board “power supply" (concerns 75 devices)

- Stimming down a housing edge using a file in the interior of the Incubator to prevent moter noise

- Additional sealing rings and conversion of the bottle holder to prevent water leakages.

- Stronger spring for the flap of the brief aoperating instruction

~ Retrofitting of the skin temperature regulation

- Retrofitting of the screwing on of the hose holder (concerns 75 devices)
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. cont. of IDM No. 4

Remedy: Set the gap between the climate sensor and the metal block to a minimum. This may involve
enlarging the two holes in the Plexiglas hood using a neecle file.

Please check the climate sensor when you next visit hospitals. Only a few units are affected by this
measure,

DrégersService )
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INOP-LED . 02.88 Lenke No. 5

Reason: Lightening up of INOP-LED without audio alarm and during normal cperation of the unit.
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Cause: Unfavourable tolerances of several elements on the p.c. board "motherboard”.

Remedy: In the event of a fault, the transistor v 27 on the p.c. board "motherboard" is to he replaced
with a different type of transistor.

Rz :
old: BCYS9/IX - - A92 ‘ o
new: 2N3904 {(Order No. 1801805) — =

BCY59: 2N3S04:
E 8¢

-

The resistance of R52 and R53 are likewise to be changed:

RS2: old 14,7 k §
new 7.5 k & (order No. 1806882}

R53: old 38.3 k Q
‘ new 10.0 k § (order No. 1805339)

This medification has been incorporated into series production. General retrofitting is not necessary.
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INOP due to CPU reset ) 02.88 Lenke No. &

Reason: The Incubator sporadically assumes the INOP status. The Incubstor usually functions normally
again once 1t has cooled down and been switched on again.

Cause: The 5 V valtage monitoring on the p.c. board "CPU" is incorrectly calibrated and, although
there is no undervoltage, triggers a reset if the electronics heat up. A particular characteristic
feature of this fault is that the LED on the p.c. board “CPU" lights wup.
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Remedy: Re-calibrate 5 ¥ voltage monitoring on p.c. board "Cpyn,

Tools and aids required: Voltmeter, small screwdriver for potentiometers and locking compound.

Working instructions:
~ Fold down flap beneath electronics medule after loosenirg the two hexagon socket-head SCrews.,

The p.c. boards required for calibration are row accessible from below.
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- Using potentiometer R19 on the p.c. board "power pack" adjust t;; supply voltage - measured

between TP1 (+) and TP2 {GND) on the p.c. hoard "CPU" - from approx. 5 ¥ to 4,75 v 2 0.2 v.
Caution: Never adjust to a setting in excess of 5.5 vt

Two initial conditions are possible for calibration of the vb;tage monitbring an the p.c. board

"CPU:

a) If the LED V11 lights up, turn potentiometer Rl in a clockwise direction until the LED v11
gees out or only lights up faintly. Then turn in the opposite direction until the LED v11
Just lights up again.

b) If the LED V1l does not light up or only lights up faintly, turn potenmtiometer R1 in an
anticlockwise direction until the LED V11 just lights up.

Using potentiometer R19 {p.c. board "power pack"), now slowly increase the operating voltage
(caution: never to a setting in excess of 5.5 V!) until the LED V11 goes out or lights up -
faintly. '

Test value: U = 4.89' V + 0.03 v.

- Set operating voltage with'R19 (p.c. board "power pack") to 5.0 M 0.05 v.
- Secure both potentiometers with locking compound.

Thnis measure affects just a few units from the serisl number range 2030-XX to 2080-XX. There is noc need
to re-calibrate units where this fault has not yet ceccured. Repair units from the a.m. range of serial
numbers must always be re-calibrated. T oo

<
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Castors for Incubator 80CO

Reason:  Fracture of castor pins

+ 3.88 Lenke No. 7

Cause: Bending stress caused by slipping of block 2M 19266

Remedy: To reduce the bending stress, the block 2M 19266, which previously was only placed in
position, should be bonded to the trolley and thus prevented from slipping. Bonding is to
be effected by using double-sided adhesive tape “Tesafix 4968". This requires a pilece
50 x 35 mm with a hole of approx. 12 mm dia. in the centre. The threaded pin of the castaor

is to be secured with toctite 221.

L]

" ~Tesafis

b1 24 4%2¢8

This work applies to all Incubators up to serial no. 2140-0000 and alsc to 2140-0008. The necessary

work has alreasdy been performed on 2130-0011,

-0022, -0023, -0024, -0028 and -0030 in Libeck. A1l

Branches/Subsidiaries will automatically be receiving sufficient "Tesafix 4968" from YM-DS-PB.
The work outlined above shculd be performed at the next oppeortunity or on the occasion of the
conversion compaign II (new water jar mount and noise attenuation for swivel windows).

DrégerService - ] . ey
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Retrofitting of new swivel-window seal

Reason: The old swivel-window seal does not

Cause: The swivel-window seal is round and
in the hood.

Remedy:  Pre-shaped seals:
Seal, left 2M 15465
Seal, right 2M 19470
The new seals are white (previcusly:

“This retrofitting work affects all  Tncubators™

have already been fitted on 2130-0011, -0022,

2.88 Lenke No. 8

make allround contact with the swivel window.

becomes corrugated when fitted in the non-round opening

transparent)

U to Tsey il wol T2Ta0-0000 and aiso” 2140-00087 New seals
-0023, -0024, -0028 and -0030.
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Continustion IDM no. &

All Branches/Subsidiaries will automatically be receiving sufficient quantities of new seals from
WM-DS-PB (left 2M 19469, right 2M 19470).

This retrofitting work should be performed at the next opportunity or en the cccasion of conversion
compaign II {new water jar mount and noise attenuation for swivel windows).

The urgency of this work is to be agreed upon with Sales.
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.. >3.88 Lenke No, 8

Temperature safeguard for air heater

Repair of the temperature safeguard 18 23 809 is not envisaged. In the event of a fault g nNEW
temperature safeguard is always to be fitted. '

DrégerSefvice - -
RISy S

Regulating thermostat for water deficiency signal 6.88 Lenke No. 1D

The adjsutable capillary thermostat for water deficiency signal is replaced by the thermostat Tsog
{18 25 992). A conversion is always then necessary if in case of repair a new heater (subassembly)
2M 19 709 (aluminium block and heating cartridge) is fitted.

] l ’

Kf_i »‘"'Ji All units are prepared for the installaticn of the new thermostat,
" ' : During installation attention is absolutely to be paid to the
i following:

: i ~E§Hf"’/" - - Screw in thermostat only lightly by hand
| e + ; l
=L - The connecting cables have to be coated with a PYC-hose
Zz I J I (per m 11 97 797), see diagram) in the range of the air

13 heating and the mains filter because of the 4 KV-potential voltage.
“-._‘_'_' 9 i
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Continuation IDM ne. 10
The overlap is bigger with the new thermostat than with the old one. After releasing of the water

deflciency signal and subsegquent filling of the water supply several minutes may pass, until the water
deficiency signal switches off. This will be incorperated into the new Test Card.

{ em

%%Q 6.88 Lenke Nr. 11
Conversion compaign II
~All Incubators 8000 which were delivered up to now,-are rgg;ggitted to latest state during this last
retrofitting compaign.
The retrofitting includes the following items:
- new water jar mount
- noise attenuation for swivel windows
Each subsidiary/agency will receive free of charge and referring to device from VM-DS-PB following parts:
1 x Conversion instruction
I x Water jar mount 2M 19 808 ' e
| 1 x tLock washer for water distributor
4 or 6 x Retainer with buffer (according to number of swivel windows)
o We like to ask you to agree upon with sales the urgency cf this work and te perform this retrofitting
;;- compaign, including the measures in accordance with IDM no. 7 and 8, until the end of October at the
T latest. )
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Retrofitting Package III on Incubator 8000

Retrofitting work consists of the following:

1. Improved cocling behaviour by means of additional fan. When-
ever the air heating is not switched on, an additional fan
is switched in - irrespective of the processor - whicnh dissi-

pates excess heat from the electronics. The installation

of such an additional fan—does notJead toan increase in

“the noise level inside the incubator.

2. New software (EPROM} and larger data memory (8K-RAM) .
The most important improvements brought about by the new

software are as follows:

- Improved control loops for all parameters without

permanent, steady¥state system deviations.

- No calibration preompt for O2 measurement function
following power failure.

- Switching of valves in 10 minute test dispensed with.

- No evaluation of difference voltage between the two 02
capsules as criterion for used-up sensor capsule. Different
02 capsules are also accepted, as long as the veltages
of the individual sensors are within the specified voltage

window when calibrating with 27 vol. %.

- Monitering of O2 concentration following switch-off of 02
module. If the O2 concentration then increases by 3 vol. ;]
within 3 minutes, this results in an INOP alarm (fault 67)

Wwith additional flashing of the instantaneous 02 value.
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0, setpoint adjustment expanded to 75 vol. %.

- The humidity control is active even under 27° C and with
warning + 1.5° C air temperature.
The humidity display range is now 0 % to 99 %. The instant-

aneous humidity level is indicated in the additional service
mode 9.

- The initial air-temperature setpoint after switch-on of
the incubator is now 33.0° C.

y
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mandatory with the new software.

- Alarms for setpoint deviations (+ 1.5° C for air temperature,
+ 0.5° C for skin temperature, # 5 vol. % 02) are only given
if the permissible deviation is exceeded., Previously, the

alarm was given if the permissible deviation was reached.

- Following switch-on of the incubator or one of the modules,
the lettering "SEt" flashes alternately with the instant-
aneous actual-value display (with 02 module following
calibration) as a prompt for acknowledging the setpoints.
Acknowledgement is effected by pressing the button "+ set-
point" or "- setpoint" in the respective module. If no
acknowledgement is given, the module continues to function

as before; the flashing of "Set" i1s merely informative.

- The following initial conditions apply when switching from

air to skin temperature:

-~ a) Cold start (initial warm-up, audio alarm tone sunprassion
~1.5° ¢ is still active)
The instantaneous skin-temperature actual value is taken
over as setpoint. An air-temperature setpoint of 32.0° C
is set as zero crossing for the skin-temperature charac-

teristic curve.
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b) Warm start
The instantaneous skin-temperature actual value is taken
as setpoint. The instantaneous air-temperature set value
is taken as zero crossing for the skin-temperature charac-
teristic curve.
it is therefore advisable to first set the correct
temperature via the air temperature and then to switch
to skin-temperature regulaticn. No of only minor setpoint
changes for the skin temperature are then necessary

and the skin-temperature characteristic curve 1is auto-

maticéii& in theﬁfiéﬁtitemperéfuré féﬁéé.

As regards the skin-temperature sensor alarm, the following
are set irrespective of starting mode {cold or warm):

A skin-temperature setpoint of 36.3° C when switching,

a setpoint of 35.0° C in the case of skin-temperature actual
values < 35.0° C and a setpoint of 37.0° C for skin-tempera-
ture actual wvalues > 37.0° C.

- When switching from skin to air-temperature regulation,
the air temperature specified by the skin-temperature con-
troller is taken as setpoint for the air-temperature regula-
tion.

- After swivelling in the climate sensor, the heating is
switched off for G0s and the audio alarm + 1.5° C 1s suppressed
for 10 minutes.

3. Renewal of evaporator connection (see IDM No. 14)
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N, Wind insulating tape around connecting cables of keypads

to provide protection against moisture and mechanical damage.
This is no longer necessary with newer incubators where the
connecting cables are laid internally between keypad and

p.c. board "display" and thus do not project.

old: new :

ﬂv;fpane/ P(Bth&y

U

5. Assorted new miscellaneous items such as 2 new stickers,

replacement of a screw at the climate sensor hinge and a

new hose for the evaporator.

Tne following tools and auxiliary items are reguired for retro-

fitfing purposes:

- various screwdrivers and hexagon-socket wrenches

- 8 mm pipe wrench

- galiper gauge

- drill with 3.5 mm bit

- soldering iron and tin-lead solder: :

- Wacker Silicon E 41 transparent or heat-sealing adhesive
- varicus tie bands

- waterproof fibre-tipped pen
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Retrofitting instructions

These retrofitting instructions describe the retrofitting sequence,.

1.

Note down data from service modes 1, 2 and 3.

(For description refer to Test Card, item 3.). The subsequent
replacement of the RAM would otherwise cause the data to

be lost.
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2. Fold down flap beneath slide-in electronics module after

- -loosening the 2 screws or the 4 screws in the case of-newer
models.

3. Remove slide-in electronics module.

Llo

Remove p.c. board "CPU" from slide-in electronics module,

- Replace EPROM
- Replace RAM

- Reconnect jumper next to RAM

AEBX?

4% D13 | { X6

D4

xshaed x¢E 0l B

012 oy 0 i .
PCB CPU o

XB

D12 EPROM Dg RAM
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5. Unscrew left side panel (next to p.¢. board "CPU") from
electronics slide-in module.

6. Drill side panel with the aid of the drilling template
82 90 387 in accordance with drawing "conversion kit, p.c.

board fan" 82 60 390. Alter type number of electronics slide-
in module on side panel:

82 00 901 = 82 g0 401 or
82 00 902 = 82 90 4oz
T Screw on p.c. board "fan" on inside of side panel.

857~ © Remove humidity keypad (only if connecting-cable-of keypad--
protudes) and wind insulating tape around connecting cable;
in doing so, do nct wind more than twice around connector.

Then install humidity keypad again.

9. Solder on wiring harness 82 90 389 on motherboard and on
p.c. board "fan" in accordance with drawing "conversion kit,
p.c. board fan" 82 90 390. To do so:

- Serape off protective lacquer (transparent) and sclder
resist (green) on conductor for connection of red and

black cable and tin conductor.

- Scrape off protective lacquer on IC connecticn for ceonnec-
tion .of green cable and fin.

- Solder on wiring harness.

- Fit side panel and solder on wiring harness on p.c. board
"fan"; in doing so, secure soldering points with shrink-

down  tubing.

- Secure soldering points on p.c¢. board "motherboard" with

~ Wacker Silicon E 41 or hot-sealing adhesive.
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10. Fit CPU using module leccation in centre of p.c. board
"motherboard".

11. Wind adhesive tape around connecting cables of other keypads
‘(as Item B8).
Exception: Do not remove calibrated skin-temperature key-
nad (West Germany only) as otherwise the calibration seal
would be broken.

Then install keypads again.

12. Remove unit.

13. Renew cap on evaporator of unit (old cap white, new cap
black).

14, Unit fuses
Move F6 = 200 mA to position F5 and renew F&6 with 500 mA.

Please also refer te "fuses" sticker in retrofitting set.

To date:s | New:
FS = 125 mA F5 = 200 mA
F6 = 200 mA F& = 500 mA

Stiek "fuses" sticker from inside onto panel beneath electronics

slide-in module (see diagram)

]
)

<3 )
T 0 000 00D 0000000 Lo
00000 00000000 0 0
00 000 O0O0OD0oO00O0O0COD0OD0O0T0 0

W= i L 224

1 0000 OocOo0000DO0OOQdOCGCOOOO0OO0Od
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15, Installaticn of additional fan

Unscrew plate with connector for cilimate sensor.

- Unscrew sensor plug with wiring harness from plate.

- Screw sensor plug with wiring harness to new plastic
section; in doing so, make use of the longer countersunk

screws provided.

- Secrew on plastic section with fan in place of plate; the

black protective cap can be dispensed with.

Re-attach any lcosened tie bands.

16. TInstall unit. New seals and a new hose are provided in the

retrofitting set for the water pipe.

17. 1Install slide-in electronics medule and connect all cables.
The plug connecticn of the fan is polarized.
On account of the checks to be performed in accordance with
the new Test Card do nolt c¢lose the flap beneath the slide-in
electronies module.

18. DRenew hexagon socket-head screw at hinge of climate sensor.
The new screw is made of stainless steel (does not apply

to all units).-

19. Assemble unit {with exceptiocn of flap beneath slide-in

electronics module) ready for operation.

20. Check engaging function of swivel window
The swivel windows must close securely even in the event
of slight closing pressure and subseqguently pulling hard
on the outer edge of the swivel window. If this function

is not..guaranteed:

P
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~ Remove washer beneath rubber cone of swivel-window latch
if there is one and check function again.

- If there is no washer beneath rubber cone of swivel-window
latch, cor if removing the washer does not lead to any im-
provement, gradually shorten rubber cone until secure en-

gaging is guaranteed.

21. Stick on sticker "distilled water" next to jar holder.

68,5
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. DrédgerService . . 1.85
Medizinterhnik
Medical Svstems

22. Enter data from service modes 1, 2 and 3 into unit again
(refer also to R in microfiche),

23. Check incubator in accordance with new Test Card.

24, Enter serial no. of incubator in new operating instructions

(last page) and destroy old operating instructions.

25. Instruct customer on the basis of the description of soft-

ware modifications given in these retrofitting instructions

and the new c¢perating instructlons.

26. Document retrofitting of inecubator and provision of instruc-
tion in customer's equipment manual {form D/1 or A/1).

(Applies only to West Germany and West Belin)

- Existing EPROM replaced with new EPROM 82 90 370
- New cperating instructions 90 27 341

- Additicnal fan fitted

- New sticker 2M 16 81

- New sticker 2M 20 056

27. Fill in acknowledgement sheet for Petrofitting work and send
it to VM-DS-PB (absolutely necessary on account of need for
registration).



Dfageg- : Mappen-Nr./File no.:

Incubator 8000 6141.20
Ausgnbe/ Edition:
DriigerService . 1.89
Melivintechanik
Melical Systemsy

VM-DS-PB-1le
10.01.89

Drigerwerk Aktiengesellschaft
Abtlg. VM-DS-PB
Postfach 13 39

2400 Liibeck 1

West Germany

_Ackébwiédgeﬁéht sheet for retrofitting of Péékégé 11T in
Incubator 8000

1. . Customer's address:

2. Date on which retrofitting work performed:

3. Equipment data, rating plate:
Item No.:

Serial No.: —_—

4, Equipment data following retrofitting:
Serial No. EPROM 82 90 370: —

Serial No.,
operating instructions 90 27 341: —

5. The old EPROM ig to be destroyed.

6. Branch/Agency, Subsidiary, Sales Partner:

. Date . . P - - Signature R



File No:

Test Certificate 6141.20

Incubator 8000 |

; Edition:
DréigerService with Software-Version 0.4 : 2 89
Location of
apparatus
Explanation of symbols
— OK C = Check condition
l Defect 0 = Check function Serlal No:
l Date of delivery
OSpﬁrep&rtauaed L = Check for leakage Startup
= Involce N
/  Report V = Enter test value Involoe No. or
For internal use only! ¢ Copyright reserved Others

Checking of accompanying documents
- (only in West Germany)

. Operating instructions for

Incubator 8000 GA 6141.21 - 9027347 C
2. Equipment manual ' C
3. Operating instructions for special

accessories.
Operating instructions must be present
in appropriate combination in line with

entry in equipment manual C

2. General condition
2.1, Trelley C
2.1.1. 2 castors without brake 2M 19130 Co
2.1.2. 2 lockable castors 2M 19140 co

.T1.3. Protective caps (crange) 2M 19267 C

.2, Cabinet (if applicable)

.27, Cabinet, right 2M 19580 Ca

0539m




2.2.2. Cabinet, Teft 2M 19480 co
2.3. Column. with facing C
2.3.1. Doors with hinge, compl. 2ZM 19729
and magnetic catch 2M 19718 cCo
2.3.2. Mains conrnection with equipment
) socket 18 06 822, power-cord feed-
through 2M 18642 and mains Jlead
2M 13126 ¢
2.3.3. Mains switch (thermal automatic
overload protection)
opposite equipment socket C
2.3.4. 0p connection socket for an
external flowmeter in top of
column facing C
2.4, Back of incubator
2.4.1 Flap, compl. 2M 19626 with catch
2M 19271 and retaining strap ]
2M 12045 cCo
2.4.2 Plate 2M 19538 ahead of filters
with screws 2M 19616 and lock
washers 1337418 co
2.4.2.1 Seal ZM 19642 for plate C
2.4.2.2 Seals R 28225 behind filters o
2.4.2.3.* Replace particulate filter
84 02 926 (set of 5: 67 24 965) C
. . Sticker 2M 20056 "Dest.Water" C
2.51 “Hand1es 2M 19541 on end faces
of incubator C
2.6. Incubator‘hood C
2.6.1 Climate sensor with holder £
2.6.1.1. Swivel .cut climate sensor
-> there must.not be a gap
in excess of 0.5 mm between
sensor heousing and block
Jocated transversely beneath
the climate sensor. co
2.6.1.2. Remocve c¢limate sensor from-retainer
and examine connector, cable and
connecting socket for external
damage ’ C




2.6.2.

Swive] window, 4 x or 6 x

(set of swivel windows 2M 19550,
consisting of 1 x swivel window,
Teft; 1 x swivel window, right;
seal, Teft 2M 19469 and seal,
right 24 19470). Set swivel
window such that pane makes
contact with seal, Check engage-
ment and holding; to do so pull
fingers on outer edge of swivel
window,

Hose feedthrough 2M 19511,
4 x or 6 x

Double walls with holder
(must be present)

Front flap, compl. 2M 19525
with catch 2M 19482, double wall
(must be present) and 2 retainers

co

ca

2.6.5.1.

2.6.5.2.%

2.6.5.3.

2.6.5.4.

2.7.2,

ZM 19502 with 2 x Tock washers
in each case.

Spring catches of front flap
Check function of reset spring

Renew spring ZM 19 849 of the
spring catches every 6 years.

Hinge frame 2M 19542

(Note: Turn hexagon head bolt in
clockwise direction when removing
hinge frame.}

Tappet, compl. 2M 19543, 2 x
Furiction of return spring

Hood holder

Then remove front flap, climate
sensor and hood.

Resting surface, compl. 2M 15632
consisting of resting surface

2M 19596, 2 x holding plate 2M 15631
and mattress 2M 19350. The two
holding plates must be firmly
screwed on

Hose holder (if applicable)
2M 19630 S

Resting surface height adjustment
The resting surface can be pulled
out at any height and in any in-
clined position. Exert hand force
on resting surface in pulled-out
position.

co

co

co

co.




2.7.3. Supparts 2M 19654
for resting-surface height
adjustment.
Then remove resting surface
and supports.

2.8. Intermediate element 2M 19537
{cover surface)

2.9. Impeller, compl. 2M 19665

2.10. Trough 2M 19334 with 2 x seal
ZM 19595 for supports.
Then remove impeller and trough.

2.11. Unit seal 2M 19637

5.12. Seal ZM 19638 between impeller and
unit. ’

2.13. Lubricate motor with oil 2ZM 07839;

to do so unscrew 1.5 mm head bolt
next to motor shaft and pour 10
drops of ©il into the threaded
bore. Lubricate shaft of the air
motor with vaseline.

2.14, * Clean interior of unit
(every two years); to do seo
remove unit.
Caution: Disconnect mains lead
beforehand!
Unserew metal block of evaporator
and check whether any Jime has
become deposited inside the eva-
porator. I1f necessary, scrape off

any lime.
2.14.1. Cap evaporator 2M 20040
2.15. - Valve in the fresh air suction

at the bottom surface of the
Incubator housing

(not applicable with all units}
The leak test is to be performed
uvader 6.6.




—)

. 2.16.

Important advisory:

If this valve is present, the
valve block can be removed
without removing the aggregate.

Fan failure test
to do so, install trough and
hood without impeller, cannect

2.19.

2.20.

2.21.

and swivel in climate sensor,

switch on incubator.

~» Following 30 s self-test
{dashes only on actual value
displays of all modules) fan
failure alarm is_given by means
of ‘a continous tone and visually
by the corresponding alarm
LED "X" in the air-temperature
module lighting up. The audio
alarm cannot be suppressed by
pressing the button "horn of f".

“Then switch off unit and assemble

ready for operation.

Ftap in front of touch-sensitive
controls.

Legibility of operating instructions

in brief.
Touch—-sensitive controls

Additional fan

The additional fan is on the back

side next to the sensor plug with

conversion units, below the trough
with units as of 1.89.

Balance (if applicable)

Plate for additional units
(if applicable)

€O




_ Record operating data, climate-
sensor switch test, comparison
of measured values of temperature
sensors and assessment of Op
capsules.
To do so, switch on unit, wait for
30 s self-test to have been compliete
and press buttons "horn off" and
U_ajir temperature" simultaneously
for 8 s:

-y %_§-" js indicated on the
‘ actual value displays in the
humidity, Op and skin tem-
perature (if applicabie)
modules and the number of the
service mode flashes in the
air temperatue moduie on the
Tower right dispiay.

1 |

| _____ | A, B, C, D, E-=

| | | [ | } Measured values of
i a|Bic] | data

| R Y PR T

| |

| - I

I | D | E I A | I X = Number of

.- i service
mode (flashing)

The next mode in each case can be
obtained by pressing the button
"+air temperature'.

Exit from the service mode can be
effected at any time by pressing cne
of the "control® huttons.

Mode #; Software version A.B
This test card is valid for
software version 0.4 V'

Mcde 1: Operating hours
ABCDEin hours v

Mode 2: Button actuations
MCheck 01"
ABCDE = number of times
button pressed v

Mode 3: Button actuations
"Check 36.0°C"
{only if skin temperature
module provided) A

A B CDE = number of times
button pressed
Mode 4: Sensor switch test in
climate sensor,

L
—_—

Climate sensor swivelled in
Climate sensor

half swivelled out =2
Climate sensor swivelled out

]
[

Climate sensor detached = 4 < L__




Mode 5: Measured value of excess-—
temperature sensor in °C.
The deviation with respect to
the measured vaiue of the air
temperature sensor (Mode 6)
may be a maximum of 0.3°C.

Mode §: Measured value of air
temperature sensor in °C.

Mode 7: Measured value of
0; sensor A (outer
capsule in climate sensor)
A B C = Decimal value of
A/D converter.
With 21 vol. % 0p, values
of between 306 (= 9.5 mV}
and 812 (= 25 mV) are per—
mitted for the calibration

Mcde 8: Measured value of

ri)ﬁ (:J (;“:‘»,kalv-c._fu.

C}% LD e

it

0z sensor B (¥nner—capsule
in climate sensor)

A B C = Decimal value of
A/D converter.

Prauadhs Badetie v 21 vor. % 05, values
by gim Jom it sy sy Of between 306 (= 9.5 mV)

and 812 (= 25 mV) are per-

i
"‘ R ‘\ ‘M"' 1 - .
L*L%NXCEJLZ- khb\ﬁﬁdﬁ*“% mitted for the calibration.

o -
S

Information on O, sensor replacement:
The replacement of the sensors is re-
commended in the event of values Tess
than 325 {= 10 mV).

Mode 9: A B,C = Measured value of
the humidity sensor
in % rel. humidity.

v

4.2.

Replacement of wearing parts of
electronics

To da so, fold down flap beneath
slide—in electronics unit after
laosening the two or with newer
units the 4 screws.

Renew recharggab1e battery 8301856
on p.c. board "“power pack" every
2 years.

Renew battery 1817582 on p.c. board
MCPU Standard 2" every © years.
Caution: Electrostatically

" sensitive components!
Then enter data from service modes
1, 2 and 3 inteo unit again.




5.2,

Technical safety check

To d¢ so, fold down flap beneath
slide-in electronics unit after
leosening the two 2 or with newer
units the 4 screws,

Protective conductor test

Test points: Protective conductor
terminal on left of
unit, trolley, screws
on height-adjustable
column, Op connection
socket for fiowmeter,
flap beneath slide-in
electronics unit,

Test value: R < 0.2 Q

Equivalent teakage current
measurement

For measurement purposes the
switch-on relay and the safety

Cauvtion: Detach mains connection
beforehand!

Without humidity module —> connection a
With humidity module -> connection a + b

p.c. board "umnit" 8200600 - 3:

P.c board "unit" 8200600 - 4:

gogooronpeNqn

_
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5.2.1. Equivaient unit leakage current
measurement
The subsequent measurements ma
exceed the first-measured value
in the test card by max. 100%,
however the stated value must net
be exceeded. ]
4?,,,;f-Test value: Iy < 0.75 mA v
5:-& < V*H; Advisory: The first measured value
S is to ba taken over, when a new
;ﬂkCJL;&Lﬁ test card is stgrted..
3 pdy First measured value: Ip =~ ...mA

5.2.2. Equivalent Jeakage current
measurement to the housing of the
skin temperatur sensor.

(only with skin temperature
. ‘ regulation)
Connect shortened circuit mains
plugs (L and N, not protective

conductor) to socket—"Ab1"and
test cable to the socket "Com"
of the VDE tester.

{with converted VDE testers
socket "SL" instead of "Com")}.
Equivalent leakage current
measurement to the contact surface

of the skin temperature sensor.
VDE
Test value: IA(C{0.0+0r1 mAY v
) 5,

If the first measured value
exceeds this value, the insulation
of the sensor is faulty.

Important: After having performed
measurement the connections of the
saldering terminals are %to be
removed again.

5.3. Visual check of the mains voltage
canducting cables.
The power cable and all visible
connecting cables to the unit
must be fixed safely. c




6.1.

Functional check

Function of height adjustment
{(if applicable) ‘

Agreements on subsequent functional
checking:

Red alarm LED are Jocated on the
front panels of all modules. If one
of these LED Jights up or flashes,
this alarm is transferred to the red
central LED “alarm" and an audio alarm
is triggered. Intermittent alarm tones
can be suppressed by pressing the
button "hern off"; this does not
apply to continous alarm tones.
Pressing the button "horn of f"

merely suppresses the audio alarm
currently active; any additional

alarm occuring activates the horn
again.

wWhen the incubator is switched on,

the audio warning "inadequate air

6.2.

temperature”—issuppressed for—30
minutes.

When after calibration of the 0p-
measurement function the climate
sensor has been swivelled in,

the air heating is switched off
for 90 s and the audio alarm tone
suppression + 5 Vol.% 0y is
activated. Additionally the audio
alarm tone suppression + 1.5°C is
activated for 10 minutes.

When the Incubator or one of the
modules have been switched on,
"SEt" and the actual value display
flash alternately for requiring
the acknowledgement of the desired
values (except for alarms in the
respective module). The acknowledge-
ment is performed by pressing the
button “+desired value" or
"—desired value”,

The flashing of "SEt" is only an
advisory.

Basic incubator functions

Switch on incubator:

—> Green operating LED Tights up.
Dashes are indicated for 30 s
on the actual value display of
all modules.
As of software version 0.3 only
the air temperature module is
then active.
Any excess temperature warning
is to be deactivated by pressing
the button "reset!™. o




6.2.7.

6.3.

Press button “Check ﬁi:“:

-~y A11 LED with the exception of the
power failure LED light up; al}
digital displays indicate 88.8
and a continous tone sounds.

LED and displays are then blanked
for 1 second and the horn deacti-
vated.

Testing air-temperature module
The desired value of 33.0°C flashes.

"SEt" and the actual ajr temperature

flash alternately in the actual
value display.
Acknowledge desired value by
pressing the button
“"+air temperature" or
"—air temperature":
=> PHisplay of desired value
and actual value is

6.3.1.

6.3.2.

continous (except with alarm
in the air temperature module).

Checking of the desired value

setting )

Press button "-air temperature

once:

=> The desired value drops by 0.1°C

Fress button "-air temperature"

continously:

=> The desired value drops to 28.0°C

Press button "+air temperature"

once:

=> The desired value increases
by 0.1°C

Press button “+air temperature"

continously:

=> The desired value increases
to 37.0°C

Press button "»37°C"

=> Yellaow LED “>37°C" Tights up

Press button "+air temperature"

continously:

=> The desired value increases
to 39.0°C

If the actual value is smaller

than the desired valua:

=> Green heating LED flashes

Setting desired value to 36.0°C:
Reference measurement in centre of
resting surface at a height of 10 cm
with thermometer 2M 11111.
Test value: 36.0 + 1.5°C

T ——
Note: Test in heat-up phase of

0z module => 6.4.




6.3.3.

— 6.3.4.

6.3.5.

Setting desired value to a

lTevel 1.56°C less or higher than

actual value:

=> Actual value display, LED "+ 1.5°C"
and LED "ajarm" flash and inter-
mittent alarm tone.

Press button "horn off™:

=> Horn off, actual value display
flashes, LED "+ 31.5°C", "alam"

and “horn of f* light up. 0

Functional test of the additional
fan
Set desired value 1.0°C higher

" than the actual value:

=)> Heating LED flashes, additional
fan stops
Set desired value 1.0°C Tess
than the actual value:
=> Heating LED off, additional
fan works, no unnommal noise. 0

Heating fan
No unnormal noises of the fan

6.3.6.

6.3.7.

6.4.

6.4.1,

6.4.2.

motor and the impeller. 0

Then zet desired value to 37.0°C.

" Swivel out climate sensor and pull

it from the stop pin:
=> visual and audi¢ sensor alarm,
heating off. 0

Pull out plug for climate sensor:
=» visual and audio sensor alamm,
heating off. a

Then connect climate sensor ready
for operatien.

Testing (07 module (if applicable)

Switch on Op module by prassing

button "control" in 0y module:

->» Green LED "control" lights up.
Following switch—on the desired
value 3521 voi. % 0y and flashes.
The yellow LED "Cal." flashes.

"CAL" flashes on the actual
vaiue display. 0

Swivel climate sensor out of

incubator and press button

"Cal. 271 vol. %":

-» The LED "cal." Tight up in the
calibration phase and "cal.” and
"—" flash alternately on the
actual value display.




6.4.3.

6.4.3.1.

Once calibration has been completed,

"21" and "SEt" flash alternately

on- the actuval value display.

Do not swivel in climate sensor:

~» Visual and audio sensocr alarms are
given after 66 s.

Swivel in climate sensor:

~> No sensor alarm in 07 module

Acknowledge desired value by

pressing the button "+desired value"

M-desired value" Dg:

=> Display of desired value and
actual value Oz is coatinous
(except with alarm in
0o module)

Testing Os-module
Unscrew first Op-sensor

=> visual and audic sensor alamm
Screw in sensor and calibrate

6.4.3.2.

6.4.4.

6.4.5.

6.4.5.1.

6.4.5.2.*

6.4.5.3.

again. o

Unscrew second Oo-sensor:

=» visual and audio sensor alarm.
Screw in sensor and calibrate
again.

Checking of the desired value
with the buttons "+desired value"
and "-desired value" Oy as for
air temperature module.

The button ">40 vol.%" must be
pressed beforehand for settings
in excess of 40 vol.%Z 0, and

up to 75 vol.X 0p. If the

actval value deviates from the
desired value by + 5 vol.%,

audio and visual alarms are given.

Op pressure connection

C5-05 connecting hose
Blue mark
Non-reusable hose clamps

Replace filter screw 2M 19621

or sintered metal filter

0 02316 every 2 years.

(3 versions applicable:

without filter, with sieve insert
at gas connection at the bottom

of the trolley or with filter screw
at gas connection at the top of

the valve biock.)

Internal Op pressure hose in
the column (onTy applicable with
the first Incubators).

0

0

co

€L
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65.4.

6.4.6.1.

6.4.6.2.

6.4.6.3.

- Assemble unit ready for operation. . .

6.4.6.4.

Flow measurement downstream of

valves, to do so, establish Oy

pressure supply, unscrew plate
downstream of particulate filters

and measure flow at pipe with

8mm hexagon head. ¢ Yo S outtel

Specified desired value 21 vol. % 0y:
->» Float must not 1ift off with
smallest flowmeter L

Specified desired value 1 %
in excess of actual value
SR

opemn;

Specified desired value 4 %

in excess of actual value

Flow measuéaignggt 02 socket

for external oxygen supply with
valves open.

2 Gmiftifinse Specified desired value 4 % in

6.6.

ke Nessd

IJA'._).{ \\] 1'.":;\!"{ '
S Y g AR
bﬁﬂLakﬂbxﬂJd

excess of actual value.
-V ¢ 0.2 V/min L

Set desired value to 40 vol. % 0y

The set value is attained after

max. 4 minutes.

Reference measurement with an Oxydig:
-> Test value: 40 + 4 vol. Z 0y 0

Testing of externai oxygen supply
for all incubators
7.5 1/min. 0p via 0y socket
at valve block.
Reference measurement with an Oxydig
after 30 minutes
-> Test value: 40+ vol. % 0 a
If the test value is not attaiﬁed,
the Incubator is Yeaky or the fresh
air suction is faulty.
Following points have to be checked
in case of a fault:
— Does the hood have additional
openings.
— Are the seals ZM 19585 at the
trough 2M 19334 present
{point 2.10. in the test card),

For checking the Teakage of the

. ) ) . : . :
g Q;}&X \quirl valve in the fresh air suction

\5( 01_,1,‘; U ahe
R

{point Z.15. in the test
card) stick up the valve and
repeat test point 6.6.

. - o
P P ot AWl P Uy}ﬁrg PIRRVEN N




- Checking the fresh air suction
Rough check with Volumater at
the drilling downstream of the
fresh air filters.

6.7.3.

6.7.4.

pressing button “"control" in
humidity module:
~> Graen LED “control" lights up.
Foilowing switch-on, the desired
value is 60 % rel. humidity and
flashes.
The measured rel. humidity
and “SEt" flash alternately.
Display range from 0 - 99%.35~ Ek;&{’"
Acknowledge desired value by
pressing the button "+desired
valtue" or "-desired value"
humidity.
=> Display desired and actual
value is continous (except
with alarms in the humidity
module). 0

Checking of the desired value
atteration with buttons “+desired
value" or "—desired value" humidity

as for the air temperature within

the Timits 35% and BS¥%, but with

5% increments. 0

Set desired vaiue to 85 % rel.

humidity

Press the buttons "+desired

value" and "-desired value" humidity

simultaneously for approx. 3 sec.

=> The "heating LED" of the
evaporator flashes in the right-
hand digit of the actual value
display. 8

=t &
Test value: +3 L/min.&(‘) \M -<
-5
G OFF
6.7 Testing humidity module (if applicable)
6.7.1. Hotder for infusion jars
with 3 jars
IS 500 -~ OIN 58363 — glass 1,
Order No. 13 38 757 0
6.7.1.1. Jar sealing rings 2M 16045 ctL
, 6.7.1.2. Siticone hose between
evaporator and jar holder CLl
6.7.2. Switch on humidity module by -




6.7.5.

6.7.5.1.

6.7.6.

1
!

6.8.

e appTiTable)

6.8.1.

6.8.2.

6.8.3.°

Testing Tack of water alarm

To do so, fold down back wall with

water jars full:

=>» V¥isval and audic tack of water
alarms are given after several
minutes (depending on start tempe-
rature of evaporator up to 25 min.).
Suppress audio alarm by pressing
button “horn off". 0

Swing up back wall with water jars
—> Hg0 alarm LED off after several
seconds, 0

Between 60 % and 85 % rel. humidity
water condenses on the top

of the hood-at an Incubator
temperature in excess of 36.0°C

and an ambient temperature Tless

than 26°C. 0

Testing skin-temperature module

Swivel out climate sensor, connect

skin—témperature sensor and swival

in ¢limate sensor.

-> The sensor temperature is indi-
cated. If the temperature is out-
side the measuring range between
33.0°C up to 38.0°C the following
is indicated cn the actual value
display: o

-> Above measuring range * I

—> Below measuring range “_ _ " 0

Press button "check 36°C":

=> Actual value display skin
temperature = 36.0 + 0.1°C 0

A1l further measurements unti]
point 6.7.6. in 33 up to 38°C
water bath with skin temperature
SEnsor.

Reference measurement between
skin temperature sensor and
thermometer ZM 11111,

_ Test value:

permissibie tolerance 0.4°C
In doing so, check sensor for
cable break. 0




5.8.4.

Switch on skin-temperature module
with butteon "control" in skin-temfpe-
rature module:
-» Green LED "control" lights up.

The actual skin temperature

value is taken over as desired

value and flashes.

Exception:

a) Actual value < 35.0°C =>

desired value = 35.0°C
b) Actual value » 37.0°C
=> desired value = 37.0°C

The actual skin temperature value

and "SEt" flash alternately.
Acknowledge desired value by
pressing the button "+desired value"
or "—desired value" skin temperature:
=> Actual and desired value display

is continous (except with alamm

in the skin temperature module).

o

6.8.5.

6.8.6.

6.8.7.

6.9.

Checking of the desired value
alteration with the buttons

"t+desired value" and “"—desired value"
skin temperature within the limits
35.0°C - 37.0°C.

If the actual value deviates

by more than 0.5°C with

respect to the desired value,

visual and audio alarms are given.

Pull off plug skin temperature

sensor :

=> visual and audi¢o sensor alamm,
heating off.

Then press button "control" in the

skin temperature module and set

air temperature desired value to

39.0.

Calibration of skin-temperature
sensor and skin-temperature
module {West Germany only).
Inform customers if period of
validity of calibration is less
than six months.

Testing power-failure alarm

Set air-temperature desired

value to 39.0°C, set 0y

desired value to 40 vol. % and

humidity desired value to 85 %.

Pull mains connection:

=» Visual and audio alarm
Re—establish mains connection:

~> There has been no change in
the dasired values,




.10,

Testing software excess-

temperature alarm.

Set air-temperature desired value

to 39°C and allow incubator to

warm up. ’

If the display en the air-temperature

module is > 38.1°C, set desired vaTue

te 37.0°C.

-> ¥isual and audio excess-—
temperature alarms

Switch unit off and on again:

=» Excess—temperature alarm is
retained

Set air-temperature desired value

te 39°C and press button "excess—

temperature reset".

~>» No excess—temperature alarm

Make unit available to the user in
a ready-to-operate condition.

A1l unit covers and components
must have been fixed in position.

There must be no dirt or tackiness
noticeable on the unit which could
impair safety.

Check unit labelling

The incubator must be standing
firmly and steadily.

Visually inspect unit combination
for perfect condition.

Confirmat{on of test:

name:

date:

Expenditure on such work is classed
as repair services and not included
in the Inspection Service price.
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Incubator 8000 6141.20

Ausgalies B it

DriigerService ) . 03.89
Modizintechnil
Medical Svstems

1. General. scope

These testing and adjustment specifications apply to the
following equipment:

- Slide-in module, air temperature, Incubator 8000 and
air unit or air/water unit.

‘ - 8lide-in module, air and skin temperature, Incubator
I o 8000 and air unit or air/water unit.

-2 General de; iptit T ’ T T

2.1 Intended use, usggg‘ggnditigns

The air-temperature slide-in module is an assembly designed
to regulate the air temperature in the Incubator 8000 as
well as to optionally regulate the O, concentration and
humidity level. '

The air and skin temperature slide-in module also makes it
possible to regulate the air temperature as a function of
the child's skin temperature.

2.2 Schematic design; component block diagram

All electrical assemblies can be broken down in 5 basic
components:

L. Unit

With mains cut-in relay with auxiliary transformer,
mains transformer, fuses, fan moter, air heating with
semiconductor relay, evaporator with semiconductor
relay and thermostat for lack-of-water alarm (only with
humidity regulation option), 2 safety relays and the
connection for 2 05 valves.

u e,

rraterh N T

: 2. Electronics slide-in unit

z /S‘&..“_t A EnTd

With p.c. board "CPU Standard 2", p.c. board "analog"

(2 versions possible - > with and without

Tz skin-temperature measurement amplifier), p.c. board

£ "power pack", p.c. board "motherboard", displays and

keyboards for air temperature, skin temperature

f (skin-temperature regulation option), oxygen (oxygen
regulation option), humidity (humidity requlation
option) and the pneumatic pressure switches for

. electrical height adjustment (option).

e S llone

dire

Q008372 o
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